UC Davis
Recent Work

Title
Carlink - A Smart Carsharing System Field Test Report

Permalink
https://escholarship.org/uc/item/20f9s844

Authors

Shaheen, Susan
Wright, John
Dick, David

Publication Date
2000-05-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/20f9s84f
https://escholarship.org/uc/item/20f9s84f#author
https://escholarship.org
http://www.cdlib.org/

CARLINK% A SMART CARSHARING SYSTEM FIELD
TEST REPORT

Prepared for

Partnersfor Advanced Transit and Highways
Memorandum of Under standing 380

Prepared by
Susan Shaheen, PhD
John Wright

David Dick
Linda Novick

Ingtitute of Trangportation Studies-Davis
University of California, Davis

and
Partnersfor Advanced Trangt and Highways (PATH)
University of California, Berkeley

May 2000


http://www.its.ucdavis.edu

For ahard copy of thisreport please contact:
ITS-Davis Publications at itspublications@ucdavis.edu.
Refer to Report #RR-00-4. The cost of the report is $25.



ACKNOWLEDGMENTS

The authors would like to thank Partners for Advanced Transit and Highways (PATH),
the Cdifornia Department of Transportation (Catrans), the Dwight David Eisenhower
Trangportation Fellowship Program, American Honda Motor Company, the Bay Area
Rapid Trangt (BART) Didrict, Lawrence Livermore National Laboratory (LLNL),
Teletrac, and INVERS for their generous contributions to the CarLink project. Each
helped make the field test research possible.

Furthermore, specid credit goes to Montgomery Pfeifer and Creative Communication
Sarvices (UC Davis) for ther imaginative contributions to the CarLink brochure and
video production. Thanks aso go to Danid Sturges, who helped with the brochure design
and in naming “CarLink.”

We would aso like to express gppreciation to the CarLink project partners, who
supported the field test research, particularly: Victoria Nerenberg of BART; Robert
Uyeki of Honda R& D North Americas, Inc.; Clifford Loveland, Terry Parker and
William Tournay of Cdtrans, Erma Paddack and Sal Ruiz of LLNL; Robert Tam of
PATH; Stanley Polk of Teletrac; and Uwe Latsch of INVERS. Dr. Richard Katzev and
Linda Novick provided vauable assstance in managing the CarLink field test. Bob

Reese of Green Motorworks also refudled, cleaned, and helped to maintain the vehicles
throughout the demondtration. Specia gratitude aso goesto the CarLink participants who
brought this research to life,

Many UC Davis faculty, researchers, and students also deserve specia credit for their
assistance with the fidd test, data collection, and andlys's, including: Professor Daniel
Sperling, JeLin, Terrence Polen, Jennifer Ingersoll, Bryan Jones, Robin Owen, Monica
Bdly-Urban, and John McCann. Many undergraduate students also provided vauable
support with data entry, formatting, and proofreading, including: Safa Aligbabi,
Jacqueline Au, Sydney Nicholson, Joy Ogami, and Jennifer Tongson. Additiondly,
thanks go to Susan O’ Bryant and Candy Clarke for their indispensable assstance in
managing the CarLink budgets.



EXECUTIVE SUMMARY

Mogt tripsin U.S. metropolitan regions are driven aone, which is costly to individuas
and society and leads to congestion and air pollution. A more efficient, but less
convenient, system would alow driversto share cars. A shared-use sysem amsto
reduce traffic by reducing the number of cars needed by households and encouraging
commuters to walk, bike, and use transit, at least for part of their trips. For commuters
especidly, shared-use vehicles could offer alow-cost, low-hasde dterndive to private
vehicles. Furthermore, carsharing could help air quality by incorporating low-emisson
vehiclesinto shared-use flests.

Because a carsharing organization would handle maintenance and repairs, these would be
completed properly and on schedule, further reducing pollution and energy waste.
Carsharing could reduce government spending on arteria street systemns and mass trangit
by increasing trangt ridership through added reverse commuters and midday, evening,
and weekend riders. Sharing vehicles could even free up parking space; by serving
multiple users each day, vehicles would spend less time parked. Moreover, carsharing
could reduce the need for additiond household vehicles to support afamily’strave
needs. Travelers would benefit by gaining the mobility of acar without individualy
carrying the full ownership cogts; transt operators could benefit by tapping amuch larger
potential market; and society might benefit by diverting travelers from single-occupancy
vehiclesto trangt for part of therr trips.

The CarLink field test combined short-term rental vehicles with communication and
reservation technologies to fecilitate shared- vehicle access. The ten-month demondtration
was implemented and researched by two teams at the Ingtitute of Transportation Studies
at UC Davis. Project partners included American Honda Motor Company, BART,
Caltrans, PATH, and LLNL. INVERS and Tdetrac provided advanced carsharing and
vehicle tracking technologies.

Using surveys and focus groups, researchers explored attitudes toward the carsharing
concept over time. This study builds upon the work of the CarLink longituding survey by
linking carsharing market potentid data to the CarLink field test population. Although

the CarLink participant sample was not datisticaly significant, vauable lessons may dill
be drawn from the results. The CarLink field test resultsinclude: operationd
undergtanding; participant profiles, behaviora findings, economic viability; and

directions for future research. Operationa and participant profile highlights are discussed
here.

Operational Highlights

Further indgght into the CarLink field test, and the future potentia of commuter-based
carsharing was gained through exit questionnaires, household interviews, and focus

groups.



Some program feedback included:
CarLink users were comfortable with and preferred smart technologies.
Preferred parking was a substantia program user benefit.
CarLink reduced commute stress, even though travel times typically increased.

CarLink decreased Homeside User and Workside Commuter spontaneity, athough
thiswas not adaily concern.

Environmenta concern was one reason that individuass joined the CarLink program,
athough not the dominant one.

Homeside Users thought having a CarLink pickup truck available would be very
helpful.

The Workside Commuter group was required to carpool as part of the program. This
required most membersto ater their schedules, at least occasiondly. Members said
they would have carpooled more frequently, if partner communication had been
fadilitated by a messaging system (e.g., two-way pagers).

After joining CarLink, Homesde Users and Workside Commuiters decreased their
persona vehicle use. The Workside group aso increased their recreationa trangt
usage, possibly dueto greater BART familiarity or ease of access.

If CarLink became a permanent service, severd Homeside Users stated they would
likely sell apersonal auto and greetly reduce ther trangportation costs. Workside
Commuters were more hesitant about selling a private vehicle until trangt services
improved, and CarLink provided more lot locations and vehicle variety.

The mgority of Worksde Commuters interviewed indicated that they would return to
solo driving after CarLink ended, but carpool more frequently than they had
previoudy. All three interviewed Homeside Users said they were considering buying
anew vehicle and would continue using BART. Day Users would not change their
commute modes appreciably.

There was an average reduction of 31.8 private vehicle milestraveled per day and an
increase of 13.3 CarLink milestraveled. Thus, there was a net reduction of 18.5
vehicle miles (on average). Furthermore, CarLink resulted in at least 20 new BART
trips each day.

Thisfield test focused on user response versus program optimization. Thus, the
preliminary economic andyss posed mary questions. To provide a more accurate picture
of this program’s benefits and costs, CarLink costs should be streamlined, revenues
increased, and program benefits quantified (e.g., environmenta, socid, and hedonic).



Participant Profile Highlights

In generd, CarLink members represented a more affluent, highly educated, and mature
group than reflected by Bay area census data. Some other CarLink demographic trends
indude:

CarLink participants were predominantly mae (67%) and married (69%).
CarLink participants were primarily homeowners (81%), and al were employed.
Eighty-one percent of participants had an average yearly income of $50,000 or more.

Over one third (36.4%) were between 24 and 40 years of age, and 59% were between
41 and 64 years of age.

Seventy-five percent of participants held a bachelor’ s degree or higher leve of
education. Forty-three percent had a graduate or professiona degree.

A more detalled discusson of CarLink behaviora findings, economic viability, and
future research are dso included in this report. While CarLink only began to judge the
practicdity of one carsharing modd in the U.S,, within the context of alimited sample
population, it advanced the research understanding of carsharing response, technological
limitations, and business potentia from which new research efforts might build.
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CHAPTER ONE INTRODUCTION
SECTION 1.0 PROBLEM STATEMENT

The vast mgority of tripsin the U.S. are drive-alone car trips. Persond vehicles continueto gain
market share at the expense of trangt and ridesharing. Increased auto use often resultsin
increased congestion, environmental impacts, and stress. With more vehicles on the roads,
individuds are spending longer times commuting than they did in the past (Bernard and Callins,
1998). Not surprisingly, attitudes toward commuting have become more negative. Despite these
trends, trangt accounts for less than two percent of passenger travel, notwithstanding large
subsidies (Vincent et al., 1994).

A more efficient, but often less convenient, dternative to private auto use would dlow driversto
share cars, linked to transt and key activity centers (e.g., airports, office parks, and college
campuses). By deploying “smart” trangportation technologiesin concert with dternative vehicle-
usage arrangements, the opportunity now exists to enhance trangit services, potentialy

improving their competitiveness with private, individualy owned cars. At present, severd
transportation providers are employing eectronic and wireless communication sysemsto
facilitate the use and deployment of innovative mobility services. In this sudy, smart
technologies were linked to a shared- use vehicle system and trangt (i.e., a carsharing modd,
caled “CarLink”); this alowed researchers to perform exploratory research to better understand
participant response and demand for such a service.

One of the problems motivating the CarLink field test and evaluation is the gpparent inability of
trangt sarvices to satisfy the presumed high vaue placed on ingant flexibility and mohility. As
expected, the success of a trangportation aternative depends in part on an individua’ s attitude
toward the traditiond auto (Cullaine, 1992). The CarLink field test examined the rel ationships of
program participants to autos, carsharing, and other transportation modes, such as transit and
bicycling. This study aso pursued other important questions, such as; At what cost are
individuas willing to share vehicles? Are they willing to trade some of the convenience offered
by a persona auto for CarLink (connected with other modes)? If o, what service features might
increase the attractiveness of CarLink (e.g., preferred parking at transit stations and reduced
trangit fares)?
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SECTION 1.1 CARLINK: A COMMUTER-BASED CARSHARING MODEL*?

Carsharing isthe use of afleet of vehides by agroup of individuds to assst in meeting their
trangportation needs. Smart carsharing employs dectronic and wireless technologies to organize,
track, and collect data and to provide vehicle availability information to users. Through
carsharing, many have access to and drive a set of shared vehicles.

While ardatively new concept in the U.S,, carsharing is more widespread in Europe. CarLink
also hasroots in the station car concept (Bernard, 1999), which is dso a shared-use vehidle
modd. Research is needed to evauate carsharing and station car models to determine how to
adapt, desgn, and implement such programs for arange of U.S markets. CarLink is one mode
that accomplishes this god. CarLink integrates short-term rental vehicles and smart
communication and reservation technologies to facilitate shared-vehicle access at trangt sations
or other activity locations. CarLink incorporates the convenience of a private automobile with
the environmental and societa benefits of trangt.

The CarLink project has three main research components. review of relevant literature, a
longitudind market survey, and an exploratory andysis of this carsharing mode through afied
test. The literature review and longitudina survey anayss are presented in a separate Partners
for Advanced Trangt and Highways (PATH) report (Shaheen, 1999). See Section 1.2 below for
adiscusson of carsharing and station carsin North America

The CarLink field test was aten-month pilot program designed to investigate carsharing use and
behavior primarily in the eastern portion of the San Francisco Bay Area. Launched on January
20, 1999, the CarLink field test? was an example of a“smart” carsharing (or station car) system
designed to mest the unique travel patterns of this region. It incorporated traditiona and reverse
commute travel patterns and a day- use fleet application, tested at an employment center.

CarLink is based on partnership management. Partnership management isaframework in which
carsharing providers partner with other agencies and businesses such as trandt operators, gas
gations, auto manufacturers, and loca employers, to supply a shared-use vehicle service. The
primary CarLink partners included the Institute of Transportation Studies at the University of
Cdifornia, Davis (ITS-Davis); American Honda Motor Company; the Bay Area Rapid Trangt
Didrict (BART); the Cdifornia Department of Transportation (Catrans); and Lawrence
Livermore Nationa Laboratory (LLNL). These partners provided funding, technical assstance,

! Bernard (1999) defines carsharing and station cars as separate concepts, though somewhat overlapping. Bernard
characterizes carsharing as a European devel opment that usually begins asalocal cooperative (i.e., at the grass roots
level) with one to two vehicles parked in several residential neighborhoods. “ The station car concept (aU.S.
approach) has several to many cars parked at central |ocations such as business and college campuses, high density
residential areas, convention centers, airports, and transit stations for subscribers to make local trips, including going
to work or home. Car-sharing vehicles are seldom used for commute trips. Station cars are generally small electric
vehiclesfor environmental reasons, but other types of vehicles could and are being used to fit the situation”

(Bernard, 1999). Under this definition, CarLink is astation car program. As with any developing concept,

definitions are evolving. The authors of thisreport regard CarLink as ablend of both the station car and carsharing
concepts, which are not mutually exclusive.

2 A second smart field test, known as Intellishare, was launched in March 1999 in southern Californiawith 15
HondaEV Plus electric vehicles, smart cards, and on-board computer technologies. The shared vehicles are
availablefor day use by faculty, staff, and students at the University of California, Riverside campus.



and in-kind donations to test and evaluate this transportation aternative. Two smart technology
partners also contributed to the field test: Teletrac and INVERS.

The Dublin/Pleasanton BART station was the main access point, or hub, for the CarLink vehicles
(i.e., the cars were exchanged by Homeside and Workside participants at this location). This
dation facilitated intermoda tripmaking as well as vehicle access for severd persond, commute,
and work trips throughout the day. The Dublin/Pleasanton sation is the terminus of the East Bay
ling it atracts resdents from the immediate surrounding areas as well asthose living up to an
hour away (e.g., Stockton and Modesto). It is also a convenient location for making connections
to Oakland and San Francisco and dl the East Bay.

LLNL served as the workside employment center for the field test. The Lab is a one square-mile
facility, with offices scattered throughout the area. To ad in travel across the campus, LLNL
provides an orcampus taxi service and bicycles for use. Employees pick bikes up and drop them
off as needed, anywhere on-gte. In addition, LLNL maintainsafleet of vehiclesfor officd
business use on and off the facility. Thus, vehicle sharing was aready afamiliar concept to many
Lab employees. LLNL islocated gpproximately 15 miles east of the Dublin/Pleasanton station.
Bus connections between BART and the Lab are offered on alimited and fixed basis and require
approximately 45 minutes in commute time. CarLink offered an dternative to the traditiona bus
linkage to and from the BART dation.

During the fild test, CarLink participants drove vehicles to and from the Dublin/Pleasanton
BART gation, LLNL, their homes, and other activity locations throughout the region. The field
test enrolled 54° participants who shared a fleet of 12 Honda Civic compressed natural gas
(CNG) vehicles* Although 54 individuals were CarLink members, only 38 participants actualy
used the vehicles during the program. The CarLink model includes three separate user group
sructures. aHomeside User lease, trangt links for Workside Commuters, and shared vehicle
access a employment locations through a Day Use program. Each group paid adistinct fee
according to the duration of car use and amount of time the vehicle was accessble. A brief
description of each user group follows.

Homeside Users drove a CarLink vehicle between home and the Dublin/Pleasanton
BART dation daily, keeping the car overnight and through the weekends for personal
use. There was afee of $200 per month for this package.

Workside Commuters took BART to the Dublin/Pleasanton station and drove
CarLink vehiclesto and from work a LLNL. There was afee of $60/month per car,
which was shared with a co-worker by carpooling.

% The goal for the field test was to involve 60 participantsin the CarLink program. This goal was not achieved due to
avariety of reasons, including: program costs (i.e., Homeside User lease was too high for many households that
aready owned cars), technology issues/delays (e.g., limited CNG refueling infrastructure), limited program length,
variability in employment, and lifestyle changes.

“ All 12 CarLink vehicles were identical in model and color; by holding these variables constant, research focused
on understanding participant response to the CarLink technology and usage models.



Day Users employed CarLink vehicles for businesstrips or persond errands during
the day. The fee was $1.50 per hour and $0.10 per mile for personal trips. Participants
did not pay for work trips because LLNL donated the CNG fuel for this program.

All user feesincluded fud, insurance, and maintenance costs. Roadside assistance and an
emergency taxi service were aso provided. Interestingly, neither of these latter options was used
during the demongtration. In addition to vehicle support services, CarLink implementation staff
supported the program, providing cleaning and occasiond refuding services, aswel ase-mal
and phone contact for addressing user questions or problems.

Throughout the program, CarLink members provided data for the program evaluation (e.g.,
questionnaires and travel diaries). Participants were very cooperative in furnishing usage data
and program feedback. CarLink members remained active in data collection, before, during, and
after the field test. They completed initid- and post- program questionnaires, provided data about
their travel patterns throughout operations, participated in household interviews and focus
groups, and even interacted with the media.

This evaduation reviews the field test from an operationd perspective, andyzes usage and
questionnaire data collected throughout the program, and provides conclusions and
recommendations based on these findings. Since the CarLink model is complex and incorporates
advanced technologies, severd logitica and technological issues were addressed during project
planning and throughout the field test. This project was intended as a short-term, exploratory
demondtration. Thus, findings provide indgghts into participant response to the CarLink concept
and smart technologies and directions for future research. It would be inappropriate to generdize
too broadly from such alimited and preiminary effort.

SECTION 1.2 CARSHARING AND STATION CARSIN NORTH AMERICA

Today, there are ten existing carsharing organizationsin North America. They dl shareasmilar
operationa mode. Members access vehicles a a neighborhood lot located a short walking
distance from their home or work site, and make carsharing reservations over the phone. One
organization has recently implemented an automated reservation system based on a
computerized, touch-tone telephone system. At present, none of these carsharing organizations
(CSOs) use smart technologies to facilitate reservations, operations, and key management. Four
of them are run asfor-profit businesses, and the rest are run as nonprofit cooperatives. Recently,
developments have been initiated to found the North American Car Sharing Association. See
Table 1.1 (below) for asummary of the existing North American Carsharing Organizations.



Table 1.1: Summary of Existing North American CSOs
Name L ocation Start Size Business
Date Strategy
Montreal and September 1995
CommunAuto, Inc. Quebec, & August 1997 1400 Members Profit
. 86 Vehicles
Canada (respectively)

Cooperative Auto Vancouver, 450 Members .
Network Canada January 1997 24Venides | NOPYOfit
S Victoria, 70 Members .
Victoria Car Share Canada February 1997 4Vehidles Non Profit

AutoShare-Car Toronto, 160 Members .
Sharing Network, Inc. Canada October 1998 13 Vehicles Profit
Boulder Car Share Boulder, May 1997 8 Members Non Profit
Cooper ative Colorado &y 1Vehicle
Dancing Rabbit .
: . Rutledge, 15 Members Non Profit
Vehicle Cooper ative M Ssouri July 1997 3Vehides
(DRVC)
Car Sharing Portland, Portland, 231 Members .
Inc. Oregon February 1998 14 Vehicles Prafit
. Olympia, 6 Members .
Olympia Car Coop Washington March 1998 1Vehide Non Profit
People'sCar Waterloo, 12 Members .
Co-op Canada June 1999 1 Vehide Non Profit
Seattle, 150 Members .
Flexcar Washington January 2000 6 Vehidles Profit

Five of the ten North American CSOs are located in Canada. The first and oldest is
CommunAuto, which islocated in Quebec City and Montreal. CommunAuto began operationsin
September 1995 in Quebec (as Auto-Com). CommunAuto launched in Montreal in 1997.
CommunAduto currently has 1400 members and 86 cars. Interestingly, this organization began as
anonprofit cooperative, but changed to afor-profit businessin 1997.

Less than two years later, two new Canadian CSOs emerged. In January 1997, the Cooperative
Auto Network (CAN) began offering carsharing services in British Columbia. At present, CAN
has 450 members and 24 vehicles. This CSO operates as a nonprofit cooperative. In February
1997, Victoria Car- Share Co-Op launched its operationsin Victoria. This nonprofit cooperative
currently has 70 members and four vehicles.

In October 1998, AutoShare—Car Sharing Network, Incorporated began its operations with three
cars in downtown Toronto. During its first month of operation, 40 members joined, which is
actualy 15 members more than the CSO'sinitid projections. Curently, AutoShare has 13
vehicles and more than 160 members.

People’ s Car Co-op launched in June 1999 in Waterloo, Ontario. It currently has 12 members,
utilizing one vehide. People's Car Co-op isrun as a not-for-profit venture. Five additiona
regions are developing carsharing plansin Cagary, Edmonton, Guelph, Kingston, and Ottawa.



6

Five carsharing organizations, al two years old or less, operate in the United States. Others are
planned for Boston, Massachusetts, Chicago, Illinois; Corvallis, Oregon; Fort Callins, Colorado;
San Francisco, Cdifornia; Traverse City, Michigan; and Washington, DC.

Boulder CarShare Cooperative was launched in Boulder, Colorado, in May 1997. The Boulder
CSO has eight members who share one vehicle. Members pay a modest monthly fee and mileage
charges for vehicle use. This CSO aso provides assstance to other neighborhood groups
interested in forming a car co-op.

Dancing Rabhit Vehicle Cooperative (DRVC), located in Rutledge, Missouri, has beenin
operation since July 1997. This CSO currently has 15 members, three biodiesd vehicles, and
supplies an average of 370 vehicle miles of travel per week to its members. DRV C operates
under a nonprofit, cooperative business structure.

The Oregon Department of Environmenta Quality and the U.S. Environmenta Protection

Agency funded a one-year carsharing pilot project in Portland, Oregon, which began operation in
February 1998 with two Dodge Neons. Currently, CarSharing Portland, Inc. has 231 members,
14 vehicles, and 13 locations, and operates as a for-profit business (with government start-up
subsidies). The fourth U.S. CSO, Olympia Car Coop, located in Olympia, Washington, has been
in operation as a nonprofit cooperative snce March 1998. Olympia has six members and one car.
This operation guarantees that members use at least two weekend days per month and unlimited
weekday usage. Olympia currently does not have an hourly charge nor a per mile fee. Members
pay aninitid and annua membership fee.

In January 2000, the city of Sesttle, King County Metro, and University of Washington began
the fifth U.S. CSO in Seettle's Capitol Hill region¥z a high-density neighborhood¥s with Sx
vehides The Universty of Washington at Sesttle will conduct the evaluation. Based on a
contract with the City and Metro, Mobility Inc. operates the carsharing service with the god of
deploying 100 vehicles and enrolling 1,500 subscribers by the end of itsfirst year. By the end of
the second year, more than 200 vehicles are planned to serve residents and employees—the first
target groups.

In part, funding for this project was secured due to the strong interest of Seettle' s mayor, the
King County executive, and severa council members. The Seettle organizers hope to cultivate
this project into a profitable private-sector venture sometime during the third year of operation.
Additiona partners (car rentd, taxi, etc.) will dso provide their servicesin conjunction with
Mohility Inc. as part of amobility package.

In San Francisco, agroup of environmenta organizations, planners, and transportation
researchers, have formed a public- private partnership caled City CarShare, which conssts of
public agencies and nonprofit organizations. City CarShare began seeking fundsin late 1997.
They hope to begin athree-year pilot operation in 2000, with 50 members and a minimum of
eight cars, with the god of reaching 100 vehicles by the project’s end. City CarShare, a nonprofit
organization, plansto locate vehicles in dense, trangit-rich neighborhoods within San Francisco
and will move into outlying city neighborhoods as membership grows.



In Chicago, aproject called “ ShareCarGo!” is dso projected to begin operation in 2000, with a
fleet of approximately 12 to 14 vehicles. ShareCarGo! hopes to service its anticipated
membership of 100 people with five to Sx stes around the city.

121 Station Car Efforts

Better funded efforts to launch carsharing programs in the United States have their rootsin
“dation cars” As mentioned earlier, the station car concept isa U.S. gpproach in which
“...severd carsare parked at centra locations such as business and college campuses, high
density resdentia areas, convention centers, airports, and transit Sations for subscribers to make
locdl trips, including going to work or home. Station cars are generdly samdl eectric vehiclesfor
environmental reasons, but other types of vehicles could and are being used to fit the Stuation”
(Bernard, 1999).

In severd demondtrations, station cars have been deployed at trangit stations in metropolitan
aress and made available ether near the home or work end of acommute. Station car
demondtrations are at various stages of planning, funding, and implementation across the

country. The largest was the BART gtation car demonstration program in the San Francisco ares,
with nearly 50 dectric vehicles, including 40 PIVCO City Bees from Norway; two Toyota RAV-
4s, and five Kewets from Denmark (Bernard and Collins, 1998). This project ended in the spring
of 1998. Severd activities are now underway to launch follow-up station car projectsin the San
Francisco Bay area, including CarLink I1.

Severd gation car programs were launched in the mid 1990s by rail trangt operators seeking to
relieve parking shortages a stations (and desiring to avoid the high cost of building more parking
infragtructure), by eectric utilities eyeing a potentid initia market for battery-powered electric
vehicles, and by air quaity regulators seeking to reduce vehicle usage and pollution. Most of
these programs secured government grants to help address the high cost of first-generation
electric cars. In mid-1998, the San Francisco station car program deployed two smdl multiple-
use tests® (Bernard and Collins, 1998), followed by CarLink. In January 1999, BART released a
proposa seeking afor-profit Sation car service with at least 25 cars each at four suburban BART
dations. Hertz submitted a proposal in May 1999. Launch of this program is planned for early to
mid-2000.

SECTION 1.3 REPORT OVERVIEW

This report is organized into Sx chapters. The second chapter andyzesthefidd test from an
operationa perspective. The third chapter, “CarLink Participant Profile,” provides an overdl
characterization of CarLink members and contrasts them to the longitudina survey participants
(Shaheen, 1999). The fourth chapter details CarLink “Usage Patterns’ for each user group and
aso discusses program findings based on questionnaire data, household interviews, and focus
groups. Thefifth chapter provides an initia economic viability anayss for the CarLink field

test, including awillingness to pay andysis and a discussion of short-term versus long-term

® These tests were deployed for periods ranging between one and two months. The projects are described briefly in
(Bernard and Collins, 1998).
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costs. Findly, the sixth chapter provides conclusions and recommendations for future carsharing
programs.
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CHAPTERTWO  CARLINK: AN OPERATIONAL PERSPECTIVE

SECTION 2.0 INTRODUCTION

The CarLink field test integrated specific usage criteria (e.g., three user groups) and
implementation mechanisms (e.g., technology, trangit linkages, and an employment site). This
section documents the field test from an operationd perspective, identifying lessons learned and
success factors.

Asdiscussed in Chapter One, the purpose of the CarLink field test was to demondtrate, test, and
evauate a commuter-based carsharing modd in the eastern portion of the San Francisco Bay
Area. It conssted of three user groups, afleet of 12 CNG Honda vehicles, and a project
partnership among I TS-Davis, American Honda, BART, Cdtrans, LLNL, Teetrac (i.e, the
vehicle tracking technology vendor), and INVERS (i.e., the smart key manager technology
provider). Fifty-four participants enrolled in CarLink to share apool of vehiclesin the East Bay
area, beginning in January 1999. Ten vehicles were available for participant assgnment at al
times, and the remaining two cars were in reserve in case of participant illness, an accident,
vehiclerepair, or other emergency.

The CarLink demonstration provided an exploratory test bed for this shared-vehicle use model.
During the deployment, many lessons were learned about consumer acceptance and adoption and
severd success factors were identified, many of which may be generaizable to other carsharing
efforts. Evauation topics include: partnership management, parking availability, user fee
collection, technologica performance, data collection, user satisfaction, and flexible services.

This chapter describes components of the CarLink field test from an operational perspective.
There are three sections in this chapter, each addressing specific agpects of the field test. The
firgt, “Key Modd and Implementation Components,” discusses the mgor program dements and
how they worked together. Primary issues arising during planning and operations are reviewed
next. Finaly, lessons learned and program success factors are discussed.

SECTION 2.1 KEY MODEL AND IMPLEMENTATION COMPONENTS

Significant experience and ingghts were gained throughout the fidld test. The human dement of

the demondtration required versatility in design (e.g., adapting user guidelines when necessary).
Due to the wide range of participants and goals (e.g., those of the project partners, users, research
daff, and operationd gaff), it was sometimes a chalenge to provide program flexibility. For
ingtance, CarLink membership was limited to a smal sample of CarLink users (i.e., amaximum

of 60 participants). This facilitated the aLtthorization® and consistent monitoring of participants
with regular vehicle access in contrast to amuch larger user group. This alowed research to be
conducted in a more controlled setting.

6 Authorization included aDMV and credit check.
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Mgor fied test components included:

Partnership management;

Three user groups. Homeside Users, Workside Commuters, and Day Users,

User fees determined by group;

Smart technology: smart cards, key box manager, an Internet-based reservations system, a
vehicle locator, and data collection; and

Linksto masstranst (BART).

211 Partner ship Management

A unique and beneficia field test feature was project involvement by public and private
organizations. CarLink partners provided crucia contributions to the design and implementation
of thefidd tes, induding in-kind contributions (e.g., Saff time, guaranteed parking, signs, and
insurance). Each partner provided a unique perspective and contributed significantly to the
program’s success. The combination of their kills, ingghts, and commitment isredized in the
understanding gained from the CarLink program. A brief description of each project partner and
their contributions follows.

2111 ITS-Davis

The Indtitute of Trangportation Studies at UC Davis (ITS-Davis) provided program leadership
and research throughout the CarLink field test. Contributions included:

Providing areview of the literature on station cars and carsharing;
Designing and implementing research parameters for the fidld te<t;
Providing research expertise and project management;
Fecilitating project partner coordination; and

Securing research and field test implementation funding.

The CarLink gaff a ITS-Davis conasted of two groups: an implementation and an evaduation
team. The implementation staff was overseen by the CarLink field test manager, Linda Novick.
This team conssted of an adminigtrative assistant, a graduate student, and several undergraduates
who worked on day-to-day issues and operations. Much of their time was spent addressng
participant questions/concerns and collecting and entering vehicle usage data. The evauation
team, led by Dr. Susan Shaheen, included a post-graduate researcher, a graduate student, and
severd undergraduates. I TS-Davis researchers conducted and analyzed surveys and vehicle
usage data, household interviews, and afocus group, leading to thisfind report.

21.1.2 American Honda Motor Company

American Honda provided financid, in-kind support, and technica expertise throughout the field
test. Specific contributions included:

Providing and insuring twelve 1998 CNG Honda Civic vehicles,
Conducting DMV record checks for al participants and “creating” user contracts;
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Working dosdy with ITS-Davis implementation staff and technology providersto
ensure compatibility between the vehicles and information technologies,

Hiring and providing operations saff to assst in deaning and refueing the vehicles
and oversee participant hilling;

Searvicing the cars through aloca Honda dedlership; and

Subscribing to an emergency roadside and guaranteed taxi service.

Convenient vehicle maintenance and services helped increase user confidence that the CarLink
vehicles and service were reliable and safe.

2113 BART District

The field test was designed to facilitate BART access and increase ridership. Homeside Users
and Workside Commuters were required to ride BART, as part of their CarLink commute. In
addition, Workside Commuters carpooled from the Dublin/Pleasanton BART gationto LLNL,
increasing program participation and BART ridership. BART contributions to the fild test
included:

Providing 12 preferred parking spaces and signs for CarLink cars at the
Dublin/Peasanton gation;

Assgting in recruitment efforts by developing and displaying posters a the BART
gation and running advertissmentsin aloca auto buyer’s guide;

Ingtaling and providing phone lines and kiosk space for the smart key manager; and
Offering technica expertise throughout the fidd test.

BART’s experience with transit and station cars’ was extremely useful in designing the system.
Sincetrangt is a key component of the CarLink model, BART’ s demographic and customer
knowledge were essentidl.

2114 California Department of Transportation (Caltrans)

Cadltrans provided crucid public sector support for the field test through in-kind saffing
expertise and implementation funding. Contributions included:

Supplying operationd funds for the ITS-Davis implementation team;

Providing financia resources to purchase computers for data tracking and anayss,
and

Contributing to day-to-day program operations by developing solutionsto
deployment issues as they arose and working with ITS-Davis g&ff to develop ideas
for future research.

By supplying their knowledge and input, Caltrans helped project partners implement the system
that ITS-Davis researchers evauated in this study.

" BART previously operated a station car project with 40 electric vehicles.
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21.15 Lawrence Livermore National Laboratory (LLNL)

LLNL supported the Workside Commuter and Day Use components of the program.
Furthermore, the Lab offered a unique “ culture” and environment for the CarLink fied test (eg.,
many participants were scientists and worked flexible schedules). LLNL contributions included:

Providing lega servicesto develop the project partner Memorandum of
Understanding for the demondtration;

Donating CNG fud and g&ff timeto train CarLink participantsto refud vehicles,
Providing car wash facilities a no charge;

Offering on-Stetire repair; and

Providing CarLink sgns & five lots throughout the Lab.

In the future, employers may be motivated to reduce vehicular use to participate in shared-use
programs to reduce fleet Sze and parking needs, meet air-qudity guidelines, or increase the
mobility options of employees. The Lab’'s involvement provided researchers an opportunity to
evauate use and potentia benefits of the CarLink Workside Commuter and Day Use programs.

21.2 CarLink Users

Participant recruitment was a primary task in the demondtration. The CarLink mode includes
three user groups: Homeside Users, Workside Commuters, and Day Users. Overdl, many
participants were willing to adjust their established routines to integrate CarLink into their
lifestyles. Each user group required a different recruitment strategy, detailed in the descriptions
below.

All users atended an orientation to learn how to use the system, indluding avehicle refuding
session for the LLNL employees, and they had aDMV and credit check. Participants received
documentation regarding the CarLink field tet, including a Frequently Asked Questions (FAQ)
fact sheet and a CarLink User Manua. As the program progressed, the User Manua was revised
(to address changes in the Day Use program and data collection methods). The fact sheet and
find User Manua are included in the Appendix to this report. In addition to these materids,
verba and e-mail exchanges played akey role in darifying program concerns and questions
throughout recruitment and the field test.

2121 Homeside Users

All Homeside Users lived within driving distance of the Dublin/Pleasanton station and
commuted usng BART. Participants were recruited from the areas surrounding the
Dublin/Pleasanton BART gation. A number of methods were employed to attract individuas to
the program. Among the most effective methods were large posters displayed at the
Dublin/Pessanton tation and a CarLink information teble & BART, staffed by ITS-Davis
employees. In addition, loca newspaper articles (e.g., Tri Valley Herald) about the program
atracted severd participants. Other methods, such as advertising in aloca auto buyer’s guide
(i.e, the Diablo Dealer) were |ess effective.
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It isnot surprising that dl Homeside Users were dready usng BART for at least part of thelr
week, sSince one program requirement was regular BART use and much of the recruitment took
place a BART. The program was designed to integrate new participants as the program
progressed (i.e., arolling Sart). Five Homeside User households joined the program in January
1999. Within two months, this group reached its maximum capecity, with ten enrolled
households. Although this group filled up relatively quickly, afew recruitment issues were

noted, including high program costs (i.e., $200/month) for households aready owning avehicle®
and limited participation parameters (i.e., Homeside Users had to use BART and adhere to
Specified commute hours). In addition, the limited nature of the program (i.e,, initialy just Sx
months) did not warrant the sdle of afamily vehicle. In ther evaluation of the San Francisco Bay
Area Station Car Demondtration project, Bernard and Collins (1998) aso found that program
permanence s critica to behaviora adoption and change. Despite this, one household sold a
vehicle early in the CarLink program.

Initidly, the program started with four Homeside Users from outlying regions (i.e., over a45-
minute drive from the Dublin/Pleasanton gation), dthough al users were limited to a 150-mile
range to redtrict potential towing distances. After two months, it became apparent that long-
distance vehicle use was incompetible with the limited fueling infrastiructure. VVehicles were
frequently returned to the BART station without enough fud to support the travel patterns of
Homeside and Workside Commuters. To ensure that Homeside Users had enough fuel for their
evening and morning commutes, daily refuding by a CarLink employee was often required. This
put an additiona burden on program efficiency. Although severa solutions were attempted,
including the use of fud cards and restricted weekend use, the heavy fuding demands of long-
distance users dill strained the program. In May 1999, long-distance participants were asked to
leave the program. While this group was disappointed, it was evident that the combination of
limited CNG infragtructure in the region and infrequent refueling a LLNL made their
participation impractical. In the future, these issues could be addressed by deploying interna
combustion engine vehicles in conjunction with fuel cards and by monitoring users fuel
consumption in red time.

2122 Workside Commuters

Since LLNL was selected as the employment site for the field test, Workside Commuter
recruitment was targeted at the Lab. Recruitment was conducted through NEWSONLINE, an
interndly circulated, Internet-based newdetter; aweekly LLNL bulletin (i.e, NewsLine); and by
word of mouth. Each of these devices proved effective. After individuas decided to join the
CarLink program, their schedules had to be matched because carpooling was a key component of
the Workside Commuter program. Through carpooling, CarLink was able to serve more trangit
and carsharing customers.

Workside Commuters were phased into the program at the same time as the Homeside Users, on
alimited basis. Four carpools (i.e., eight participants) started on January 20, 1999. By the
following week, there were five carpoals, and at the end of the first month, there were

8 CarLink vehicles most often served as additional household vehicles.
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sx¥4increasing to ninein March.® Since schedule coordination between these two groups was
critical to program success, a phased approach was sensible.

At the beginning of the program, afew individuas missed their designated carpool partner and
had to take another CarLink vehicleto LLNL (i.e., driving one of the extra, unassigned CarLink
vehicles or sharing aride in another CarLink carpool). Once the carpools were findized, this part
of the program ran more smoothly. Worksde Commuters communicated with each other
regarding their schedules and were contacted if changes were needed. Only one participant |eft
the program due partly to the carpooling requirement.

There was a perception among some Workside Commuters, however, that there was more
program flexibility than the CarLink guidelines specified. For indance, one individua suggested
that he would like to drive and park his persond vehicle at the Dublin/Pleasanton BART detion,
meet other participants, and carpool to work in a CarLink vehicle. The reason for thisis that his
home was not located in close proximity of aBART gation.

Another Workside Commuter mistakenly thought that he could occasionally drive a CarLink
vehicle home rather than returning it to the BART gation. Thisindividua drove a CarLink
vehicle home and returned it to LLNL the next morning. Since these trips were recorded in the
CarLink vehide trip diary,'° researchers dlarified the program guidelines to this individua, and
he stopped using the vehiclesin this manner. This anecdote illudtrates that individuas may wish
to use vehiclesin this manner from time to time and that the program guidedlines should be
strengthened or updated.

2.1.2.3 Day Use

Day Use recruitment at LLNL took place during the early program months. Recruitment was
conducted through the NEWSONLINE service at the Lab, with the god of enrolling 30
participants (22 individuas actualy enrolled and only six used the system). The objective was to
provide participants with consstent vehicle access during the day for business and persond trips.
Many LLNL employees who use arange of modes to get to work, such as vanpools, carpoals,
bicycles, and walking expressed interest in Day Use. The carsharing fleet provided supplementa
vehicdesfor persond trips during the day (e.g., going to lunch or running errands), particularly
because LLNL islocated far from restaurants, shopping, and other services. Day Users were of
great assistance to the CarLink implementation staff, volunteering as vehicle monitors and
developing the Internet- based reservation system.

Interegtingly, only one Day User actudly used the vehicles for business trips, athough they were
available for this purpose. Most used LLNL vehicles for businesstrips. Thus, the CarLink fleet
was redundant for such trips. An important issue to explore is whether Day Use can prosper in a
location with an existing business fleet. It appears that Day Use would be most successful in

® Two of the carpools contained three individuals; that is, one person carpooled both ways, while the other two drove
aCarLink vehicle alone one way.
19 Thisindicated that he considered this type of usage permissible.
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locations that want to replace, augment,** or create a shared- use fleet. If employees do not use
carsharing vehicles for business trips the fleet may be underutilized.

Although the first Day Use orientation session was conducted in January, actua implementation
was not possible until July 1999. Delays occurred for several reasons. First, a Day Use
reservation system was needed to ensure cars were available for users. Second, vehicle tracking
system difficulties (e.g., poor radio-frequency reception and transmission) made it impossible to
locate vehicles and collect trip purpose data.'? Because Teletrac terminated their servicein the
areain June, it became gpparent that an dternative data collection method (i.e., vehicletrip
diaries) was necessary to implement Day Use. To ensure good vehicle access, five designated
parking lots were phased into the program, beginning with the CNG refueling lot.

By July, dl Day Users had to attend a second orientation session to re-enrall in the Day Use
program. Fewer individuas than expected participated in the program due to the late Sart-up,
summer vacations, and the lot “phase in” gpproach (i.e., many individuas did not want to walk
long distances to access CarLink cars). Despite the delays and other program difficulties, many
participants liked the Day Use program. If Sarted earlier, it could have served more individuas.
Consequently, further Day Use testing is needed to evauate participant demand and program
use, aswdll asthe types and frequency of midday trips.

SECTION 2.2 ISSUES AND RESOLUTIONS

While carsharing can offer the convenience of a private automobile at areduced cog, it often
involves sophisticated coordination, not required by traditiona vehicle ownership. Thus,
researchers expected initid concerns to focus on scheduling. However, most scheduling issues
were addressed in the first few weeks of the program. More prominent CarLink User concerns
related to CNG refuding issues, safety, and maintenance. CarLink provided atest bed for
addressng many of these issues.

The CarLink demongtration helped researchers identify key implementation issuesrelevant to a
commuter-based carsharing program. The field test necessitated schedule and location
coordination to ensure system religbility and on-time arrivals. Although many implementation
issues were addressed during planning, severa problems developed throughout the field test.
Many of these issues contributed to degper understanding.

Table 2.1 (CarLink Issues and Resolutions) below outlines key issues, disaggregated by planning
and implementation, and subsequent resolutions. A detailed discussion of each item follows the
table. While many issues were anticipated, many solutions required specific, Stuationd
knowledge of system use.

11t isimportant to note that LLNL wanted to augment their business fleet through CarLink participation, although
most participants did not use the vehicles for this purpose.

12 Trip purpose data were needed for LLNL insurance purposes. LLNL only covered “business” trips and needed to
distinguish between business and personal trips at all times.



Table2.1; CarLink Issues and Resolutions

Planning I ssue

Resolution

Car availability at BART (i.e, cars
need to be returned in time for next
user group)

Collected commute schedul es of Homeside Users and
Workside Commuters.

Organized carpools to accommodate schedul e changes.
Specified timesthat cars would be available in mornings
and afternoons at BART.

Provided extravehicle(s) at BART station.

V ehicle maintenance and
emergencies (i.e., plan for efficient
vehicle management)

Hired CarLink operational personnel to provide quick
response.

Subscribed to a 24-hour emergency roadside assistance
service.

Contracted with alocal Honda deal ership for expedited
vehicle servicing and repairs.

Provided spare “ hide-a-keys’ for emergencies.

Vehiclerefueling

Established guideline that vehicles must be refueled by
LLNL CarLink members, whenever possible.

Provided that vehicles must be returned to BART with no
less than 1/4 tank of fuel.

Considered offering fuel cardsto Homeside Usersfor
fueling outside of LLNL, but did not implement until
deemed necessary.

Reguired CNG fueling training of all LLNL participants.

Vehiclecleanliness (i.e, in-vehicle
debrisleft and car washing)

Notified users about cleaning trash from vehicles after use.
Provided CarLink operations staff to clean and drive cars
through the LLNL car wash weekly or more frequently if
needed.

Vehicleinsurance

Provided by Honda as an umbrellapolicy for all CarLink
trips.

Covered by LLNL for businesstrips (in addition to Honda
coverage).

Carpool scheduling and billing

Communicated with participants about carpooling partners.
Reorganized carpools as needed, based on schedules and
work sites.

Billed each user (i.e., $30/month) directly versus each car
(i.e., $60/month) to simplify user fee collection.

Vehicle tracking system (i.e., needed
for research and insurance liability
issues)

Purchased and installed Teletrac radio-frequency-based
vehicle tracking system to collect user data and distinguish
between personal and business trips by Day Usersfor
LLNL lighility issues.

Smart key manager box (i.e., to
disseminate keys at central location)

Installed at BART station.
Standing reservations for Homeside Users and Workside
Commuters were made with smart key manager system.

Manual key boxesat LLNL

Manual key boxeswereinstalled at each LLNL CarLink
lot.

17



Table2.1: CarLink Issues and Resolutions (Continued)

Implementation Issue

Resolution

Parking lot assignments (i.e., more
and different lot locations were
required at LLNL)

Expanded from three to five parking lots, with designated
CarLink spaces, at LLNL.

Changed initially selected parking lotsto new locations
with input from LLNL CarLink participants.

CNG refueling (i.e., demands on fuel
were greater than expected and
LLNL infrastructure improvements
needed)

Asked long-distance usersto leave program in April 1999.
Placed extra cars at CNG refueling station to remove
refueling wait times.

Upgraded CNG infrastructure at LLNL to reduce fueling
times.

Allowed Homeside Usersto obtain fuel cardsfor fueling, if
necessary, for evenings and weekends.

Instructions for refueling at LLNL were unclear (reported
by participants at program end, so thisissue was not
addressed).

Smart vehicle tracking/data
collection system (i.e., chosen system
did not work effectively)

Attempted to diagnose and repair data transmission
problems.

Implemented amanual data collection method (i.e., travel
diariesin CarLink vehicles) after Teletrac serviceswere
discontinued (i.e., radio frequency tower coverage was no
longer available in the field test areq).

Day Use reservations system

(i.e., LLNL employees requested an
Internet-based system, but it was not
accessible to users at home)

An LLNL employee developed an Internet-based
reservations page for Day Use.

Reservations were made through the Internet page and
supported by LLNL volunteer vehicle monitors.

L ost and found system devel oped for
CarLink program

Created alost and found center at LLNL for retrieving
items|eftin CarLink vehicles.

221

Car Availability at BART

CarLink cars were exchanged between the Homes de and Workside Commuter groups &t the
Dublin/Pleasanton BART dtation. The main user concern focused on vehicle availability & the
BART gation in the morning and afternoon. Standing reservations were established for
Homeside Users and Workside Commuters, allowing the key manager to rel ease keys to them.

During the first month of the fidd test, afew Homeside Users reported there were no cars
available when they arrived at BART. These instances occurred when severa users arrived
earlier or later than their scheduled times. Alternatively, there was a car available but the user felt
it was insufficiently fueled. In dl cases but one, acar arrived a the BART dation within five to
15 minutes (there was one exception in which a participant caught a ride with afelow user after
waiting 15 minutes). Users expressed their frustration when this occurred. However, dl were
willing to wait for acar and did not use the guaranteed taxi service. Short of reducing the user-
to-vehicle ratio,"® one way to solve thisissue might be to enforce a narrower commute window.

13 The user-to-vehicle ratio is the average number of usersto program vehicles.



A few factors contributed to the initid wait times. First, some Homesde Users arrived in the
afternoon before their scheduled times. Second, Workside Commuters with more flexible
schedules returned to the BART dation later than scheduled. Wait times were no longer than 15
minutes. (BART trains arrive at the Dublin/Pleasanton Station every 15 minutes)) Therefore,
participants generaly planned departure and arriva times according to BART schedules and
CarLink reservation times. Wait times were resolved after CarLink members became accustomed
with the program parameters. After afew weeks, Homeside and Workside Commuters no longer
expected cars to be available outsde their ganding reservation times.

Frequently throughout the program, CarLink implementation staff learned that individuas were
not carpoaling, reducing the number of available vehicles at the BART dation. This problem was
compounded by the flexible schedules of LLNL employees. Many employees arrived at varigble
hours and worked later in the afternoon. Initidly, this problem was addressed by re-organizing
carpools o individuas with similar schedules were paired. In addition, e-mail and phone
reminders throughout the program helped manage this situation. Findly, one or more back-up
vehicles were available at the BART gation for Workside Commuter carpools.

2.2.2 Maintenance and Emer gencies

Maintenance and emergency services were included in the CarLink fee for each user group.
Maintenance was conducted by aloca Honda dedership and coordinated by CarLink operations
staff. Roadside emergency assistance and a back-up taxi service were aso provided, but the
guaranteed ride service was never used. Although this service was not employed, it was critical

for program enrollment. Bernard and Collins (1998) aso noted that technical support staff are
needed to maintain a shared- use fleet. Although the station car demonstration employed
prototype eectric vehicles, maintenance of the CNG Honda Civics necessitated field support
geff, aswell.

In the case a vehicle key was ost or the smart key box malfunctioned, a spare key was placed in
a hidden location for emergency use. In one instance, a participant, who was locked outside a
CarLink vehicle, forgot about the spare key and tried to use the roadside assistance service.
However, he was unable to obtain assistance. Soon after, CarLink implementation staff
discovered that the service operator had not heard of the project. The field test was referred to as
the “CNG program” rather than CarLink, which confused her. Once the correct program
information was entered into the operator’ s system, participants could obtain service by

providing their CarLink vehicle identification number. After this occasion, however, no one
contacted the emergency service again.

2.2.3 Refueling of CNG Vehicles

As mentioned earlier, the CarLink vehicles were fueled by compressed naturd gas (CNG).
During the program, Workside Commuters and Day Users were responsible for vehicle fuding,
with CarLink implementation staff assstance. The dternative-fue vehicle component of the
demongtration presented severa obstacles to program efficiency during the early project months.
CNG problemsincluded limited infragtructure in the field test area, heavy fudling demands of

19
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long-distance commuters, inconsstent refuding by users, and needed infrastructure upgrades at
the Lab.

The study area offered alimited CNG infrastructure outside of LLNL. Indeed, there were only
two local stesavallable for CNG fueling in close proximity to the Dublin/Pleasanton station

(i.e, LLNL and aPecific Gas & Electric facility, located in San Ramon—approximately 10
miles from the BART dation and 25 miles from LLNL). The principa fueling station for
CarLink was located at LLNL.* Furthermore, LLNL’s CNG infrastructure warranted upgrade
because the tanks did not offer adequate fueling pressure levels. Optima CNG fue pressure was
3600 ps, which provides the longest range (i.e., 275-300 miles). At the beginning of the
program, pressure levels were often below 3000 or the infrastructure was inoperable due to
internal LLNL issues. Redrictive pressure levels often resulted in more frequent refueling and
fewer miles driven per tank. Mid-way through the demonstration, LLNL provided some
upgrades (to 3200 ps), but the pumps till did not operate at the highest possible level.

Due to these issues, some Workside Commuters spent an additiond haf-hour per day refuding
carsinitidly,® and CarLink implementation staff spent three to four days per week refuding the
vehicles. To help address these issues, severd drategies were implemented. First, Homeside
User weekend mileage was redtricted (i.e., to 120 miles). Second, one of the extra CarLink
vehicles was moved from the BART dation to the CNG fuding lot. The extracar permitted
Workside Commuters to use the refuded spare immediatdy and leave their vehicle to refud each
morning. Third, fuel cards were issued to long-distance Homeside Users who requested them.
Fourth, long-distance commuters were asked to leave the program. Fifth, CNG infrastructure
repairs and upgrades were implemented. Sixth, those LLNL participants, who were not refuding
as often as required, were reminded to do so. Findly, weekend vehicle range restrictions were
relaxed for households that properly refueled vehicles. Together, these solutions helped to
dleviate refuding demands and alowed the program to operate much more smoothly.
Neverthdess, program efficiency was limited, which indirectly affected membership and use. In
the future, refuding issues could be addressed by employing internal combustion engine vehicles
(at least until the CNG infrastructure is expanded), issuing fuel cards, and requiring/enforcing dl
participants to refuel vehicles below one-quarter tank.

224 Vehicle Cleanliness

One of the obvious concerns of a carsharing program is how to maintain vehicle cleanliness (i.e,
interior and exterior) among a variety of individuas and lifestyles. To address these issues, the
vehicles were washed regularly by operations aff a the LLNL car wash. Staff and users worked
together to keep the vehicle interiors clean. Occasiondly, CarLink staff reminded participants to
remove trash from the vehicles via e-mail communications. Although the weekly vehicle

cleaning service provided by CarLink helped to dleviate this issue, vehicle cleanliness continued
to be a chronic issue throughout the program (asiit is with mogt fleet management).

14 Participants, who received authorization from Honda and appropriate training, could receive arefueling card for
use at other CNG stations during the program. However, the individual member paid for fuel purchased at other
locations.

15 The LLNL refueling facility was not “fast fill,” which would have required no more time than fueling a gasoline
vehicle at a conventional station.
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2.2.5 Insurance

During the design phase of the test, CarLink insurance coverage for participants and vehicles
was addressed. Insurance for varied vehicle use necessitated that userslog their trip purpose. For
indance, CarLink vehicleswere used a LLNL for both business and persona use. These uses
were handled differently by LLNL insurance providers (i.e., LLNL covered business uses only).
Ultimately, Honda provided an umbrella policy for the entire CarLink fleet, induding busness
Day Use.

2.2.6 Carpooling

The CarLink program required carpooling for Workside Commuters. Therationde for thisis that
more BART participants could be served by carpoals, thereby lowering program fees and
increasng the societd gains. Despite its many benefits, carpooling coordination was complicated
because many LLNL employees worked flexible schedules.

At the onset of the CarLink program, afew Worksde Commuters missed their carpool
connections at the BART gtation. Carpooling worked much more smoothly after individuas
began to factor BART into their CarLink commute schedules and maintain regular
communications with partners. Most carpool participants devel oped their own communication
tools, such as cdl phones to communicate during morning commutes, establishing maximum

wait times, and adhering to BART schedules. While many Workside Commuters adhered to the
carpooling guidelines of the CarLink program, severa users continued to drive to work aone
from BART to LLNL throughout the program. Thisissue did not develop into a serious problem
because participation levels fluctuated throughout the field tet, resulting in additiond fleet
vehicles (i.e., beyond the two extra CarLink vehicles). If participation levels had reached
program capacity, the solo-driving trend of severd Worksde Commuters would have caused a
vehicle shortage and likely triggered the guaranteed ride service. As noted earlier, the ride
service was not used during the field test. In the future, carsharing technology could be
developed that limits Worksde Commuter access to additiona program vehicles beyond afew
times each month.

Ancther carpooling issue involved monthly hilling. Initidly, CarLink operations gaff planned to
bill each carpoal rather than each individua participant. However, carpool membersinssted this
process be amended so each individua was billed separately and monetary arrangements did not
complicate their carpool reaionships. The billing issue arose during the firgt program month and
was resolved quickly.

2.2.7 Smart Vehicle Navigation and Data Collection System (Teletrac)

The CarLink project partners selected the Teletrac vehicle locator and data collection system
basad on its data collection dbilities, regiona availability, and cost. The vehicle location system
was designed to track vehicles and collect data. Specified dataincluded: an individud’s ID
number, trip purpose, and vehicle miles driven.
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The Teetrac radio-frequency-based tracking system was implemented to dlow participants to
enter data, the operations staff to track vehiclesin red-time, and evauation staff to gather
automated data for research. Furthermore, it allowed CarLink implementation staff to locate
vehicles (for abrief time). Participants were interested in the automated nature of the tracking
device and the opportunity to use this technology. From a research perspective, this technology
would have made data collection more efficient, had it worked in practice, than the manud travel
diary method eventually implemented.

Despite the project godls, there were extensive, unanticipated problems associated with the
Tdetrac system in the Bay area.'® The mgjority of problems could not be repaired for consistent
datatransmission; often much of the trip data were not received. During the first Sx months,
however, the vehicle location system was operationd. In June, Teletrac ceased to provide radio
frequency coveragein the Bay area, and later the company declared bankruptcy. Subsequently,
in-vehicle trave diaries were used to collect vehicle usage data. Although the manua data
collection was not the preferred method of researchers or participants, it succeeded in providing
sufficient data for the field test evauation.

2.2.8 Key Box M anager

The smart key manager'’ was instrumental in providing car access and reservations for
Homesde Users and Workside Commuters at the Dublin/Pleasanton BART gation. INVERS
employed this system in many European locations and modified it o it could be used inthe U.S.
The smart key manager was ingtaled at the Dublin/Pleasanton station close to the CarLink
parking lot a the BART dation.

The key manager responded to individua “smart cards’ (Smilar to an ATM system) and
recognized users by digtinct ID numbers. If postively identified, the key manager randomly
assgned vehicle keys to each customer. Users returned vehicle keys to the smart key box after
returning CarLink vehiclesto the BART dation. For the mgority of the program, this systlem
worked very well. In addition to key management, the system collected, stored, and
communicated data about vehicle use. Furthermore, it provided a two-way flow of information
between a central control computer (i.e., located at ITS-Davis) and the key manager. In the find
program morth, however, a problem arose between the eectronic key manager hardware and the
modem that relayed user reservations. As aresult, several components were returned to Germany
for repair. Thiswas necessary because of compatibility issues between U.S. and European
communication standards.

The COCOS key box system was developed for asingle-lot design (i.e., vehicles are rented and
returned to the same lot).2® Assuch, this system was not idedl for the CarLink modd, which

161t isimportant to note that Teletrac is being used successfully by UC Riverside and Honda in their smart
carsharing project, caled Intellishare, in the Los Angeles area.

Y INVERS, a private German company, provided the smart carsharing key system for the CarLink project. The
smart key system is comprised of three components: a key dispenser, areservations system called Car-sharing
Organization and Communication System (COCOS), and a fleet management system called COCOS Universal
Communication Manager (CUCUM).

18 |t isimportant to note that both the COCOS key manager and stand-alone smart card, keyless entry systems are
currently being used successfully in Singapore and throughout Europe.
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includes multiple lots from which vehicles may be rented and returned. Since the key system
could not be easly and inexpengvely modified for amulti-lot program, manua key boxes were
used a LLNL. At the time of this demongtration, COCOS was the only smart key management
system available for purchase.

2.29 Parking L ot Assgnments

Identifying the best parking configuration a LLNL was achdlenge. The LLNL campusis one
square-milein Sze. Participant offices were scattered throughout the Lab. At the beginning of
the CarLink field test, one centrd parking lot was identified for program use. In theory, this
srategy should have worked because the Lab provides ataxi shuttle and shared-use bicycles for
al employees. However, in the first program month, it became gpparent that a centra parking
location was inconvenient for many participants. Decentralized parking would make abig
difference in many individuas commute time, and thus increase CarLink satisfaction.
Consequently, anew lot configuration was adopted early in the demongtration.

Firgt three, and subsequently five, parking structures were identified as CarLink lots, with
designated parking spaces and manua key box ingdlations. CarLink signs were posted in each
lot, and LLNL security began ticketing cars parked in CarLink spaces. Several carpools
conssted of members who worked at different LLNL locations. Drivers of such vehicleswould
drop partners off a distant sites and park at anearby CarLink lot. Parking modifications, made
during the early program months, remained in operation throughout the field test.

While the lots were modified with participant input, afew Workside Commuters began parking
at their offices, despite designated CarLink parking. This madeit difficult for CarLink operations
daff to locate cars for maintenance and cleaning. This also presented a potentia problem for the
Day Use program, implemented in July.*® This parking issue was resolved by identifying specific
violators and explaining the necessity of assgned parking spaces. Since Day Use provided a
concrete and immediate reason for restricted parking, no violations occurred after the program

began.

2.2.10 Reservation System

Homeside and Workside Commuter schedules were relatively constant throughout the program.
Standing reservations were made for these two user groups, using the COCOS key manager
system. For the Day Use program, an LLNL participant developed the Internet- based reservation
system. The LLNL reservation page was ingtalled on the Lab's Internet system for convenience;
however, due to security it was only ble at LLNL. Furthermore, vehicle locations were

not available on the Internet Site because the reservation page was not integrated with Teletrac or
the smart key manager.?°

At the beginning of the Day Use program, there were a couple of instances in which participants
were unable to find avehicle at a specified lot. The problem-solving nature of LLNL participants

19 Individuals who had a CarLink reservation found it difficult to locate their reserved vehicle.
20 |t isimportant to note that there is no possible system that would ensure drivers return vehicles at specified times,
so others with areservation are not stranded.
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and the backup ingtructions specified in the Day Use Manuad (please see Appendix to this report)
kept frustration to a minimum. Over the next few weeks, the reservation page was revised, more
lots were opened, and the Day Use program ran more smoothly. Ultimately, an extracar was
placed at LLNL asaDay Use backup vehicle®*

2211 Los and Found

The CarLink field test was designed to assign vehicles randomly to program participants.
Consequently, if auser left a persond item (e.g., sunglasses) in avehicle, therewas ahigh
likelihood that they would not travel in the same vehicle subsequently. In response, alost and
found was established at LLNL to address thisissue.

SECTION 2.3 LESSONSLEARNED AND SUCCESSFACTORS

One of thefidd test godsisto identify successful program dements and recommendations.
Although the CarLink field test involved severd challenges, the program provided transportation
services to 38 active participants. As discussed in the first chapter, the purpose of the CarLink
fidd test was to demondirate, test, and evaluate a commuter-based carsharing mode in the
eastern portion of the San Francisco Bay area. The ten-month CarLink demonsgtration
implemented and tested three mode user groups and data were collected throughout. Participants
used CarLink as an dternative to their traditional commute. In addition, the field test provided an
opportunity to test smart technology to facilitate carsharing.

This evaluation addresses lessons learned and factors contributing to program success. There are
ax key lessons learned, which are dso ingtructive for future programs. Researchers identified
these issues by evauating the list of program issues and resolutions in the previous section.

Table 2.2 on page 25 outlines these e ements. They include:

Lack of CNG infrastructure,
Key box limitations,

Radio frequency tracking issues,
Reservation system limitations,
Carpool adherence, and
Vehicle cleanlinessissues.

In particular, the CNG fud infrastructure component of this project was a limiting factor,
athough not insurmountable. The other factors require modification for future success.

The CarLink program tested severd systems and found that an integrated technology would best
suit the needs of shared- use vehicle management. CarLink key box, vehicle tracking, and
reservation limitations support the findings of the sation car demondiration that untested
technologies pose higher deployment risks (Bernard and Collins, 1998).

21 This was possible because the size of the Workside Commuter and Homeside User groups had fallen below the
ten-vehicle capacity.



CarLink carpool results dso provide support for station car findings that participants do not
always use vehicles as designated. Indeed, there were saverd ingtances in both demondirations
that users took vehicles to undesignated locations (Bernard and Callins, 1998).

Table2.2: CarLink Lessons L earned

Key Program Factors

L essons L earned

Limited CNG infrastructure
(i.e, dl CarLink vehicles
used CNG fuel and refueled
a LLNL)

Infrastructurein Tri-Valley areadid not support CNG vehicles.
Limited refueling at LLNL was frustrating to users.

CNG component restricted vehicle range and participation (e.g., long-
distance commuters were asked to |eave the program).

Users did not refuel the vehicles as frequently as agreed.

Use of CNG vehiclesin field test distracts from carsharing evaluation;
thus this model should be tested with internal combustion engine
(ICE) vehicles and fuel cards. ICE vehicleswould aleviate
infrastructure-rel ated refueling issues but not behavioral ones.

Multiple key box system
limitations (i.e., smart
system located at BART
station and several key
boxesat LLNL)

The smart key manager was designed for a centralized system. It did
not operate efficiently with CarLink’ s decentralized, commuter-based
approach.

The smart key manager was manufactured in Germany, causing repair
delays.

There was no integration between the smart key manager and the
LLNL key boxes.

A stand alone “smart card” approach should be developed and tested
in which fixed key manager lots are not needed. In contrast,

parti ci pants could access vehicles with smart cards alone.

Vehicletracking system
limitations (i.e., tracking
and data collection
operations were not linked
with billing and
reservations)

Vehicle tracking system (RF-based) did not function properly in
collecting data and tracking vehicles throughout program.

A satellite-based tracking system, perhaps linked with radio-frequency
communication, should be tested.

Vehicle location and usage data should be linked to a reservations and
billing system to provide an integrated carsharing system.

Reservations system
limitations (i.e., the LLNL
reservations system was not
linked to other
technologies)

System could not identify location of available vehicles.

Security issues at LLNL prevented users and CarLink implementation
staff from accessing Internet reservations page offsite.

Day Use reservations required human interface and were not linked
with vehicle location system.

Workside Commuter
carpool adherence issues
(i.e., some participants
failed to carpool regularly)

CarLink implementation staff communicated with participants about
need to drive with designated carpool partners.

Several Workside Commuters continued to take additional vehicles
(i.e., commuted alone) throughout the program, despite CarLink
implementation staff communications.

Vehicle cleanliness issues
(i.e, in-vehicle debris)

Provided CarLink operations staff to clean and wash cars, in addition
to participants. Nevertheless, vehicle cleanliness continued to be a
chronic issue throughout the program.

Day Use program
underutilized

The Day Use program would work best when the carsharing fleet is
used for both business and personal use.

Any delays in implementation will lead to higher attrition rates.
Parking lots should be convenient and easy to access.

Severd success factors were dso identified as aresult of the fidd test. These include partnership
management, preferred parking incentives, smart technology (i.e., smart card access and
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automated data collection methods), program flexibility and user satisfaction, user fee collection,
and media coverage. These factors are outlined in Table 2.3 below and addressed in more detall

in the following text.

Table 2.3: CarLink Success Factors

Program Success
Factors

Evaluation

Partnership management
(i.e., coordination of
multiple partners to
meet individual and
field test goals)

Facilitated flexible deployment (Bernard and Collins, 1998).

Coordination of meetings and brainstorming discussions(Bernard and
Coallins, 1998) was time-consuming, but resulted in a better program.
Partner Memorandum of Understanding (MOU) was resource intensive to
develop, but necessary to document and establish the critical partner
understanding.

Continuing partnership is critical to CarLink model: communicate with
regular meetings and e-mails.

Guaranteed parking (i.e.,
BART and LLNL)

Guaranteed parking at BART station where CarLink cars were located
was a huge program incentive.

Providing designated parking at workside location is an added
convenience.

Continue guaranteed (preferred, if possible) parking and consider
instituting other participant incentives (e.g., reduced transit fares,
discounts at local stores, etc.).

Smart technology (i.e.
smart cards, data
collection, user
acceptance)

Smart Technology
(continued)

Smart cards were aprogram plus.

Technology assisted in recruitment.

Technology facilitated a complex shared-use design with limited staff
resources for key dispersal at BART.

Smart technology can aid significantly in data collection, when
functional .

Integrate smart technologies for vehicle access, tracking, emergency
response, data collection, and reservations.

Test technol ogies before program startup (Bernard and Collins, 1998).

Program flexibility and
user satisfaction

User participation did not diminish as new issues arose.

Personal contact with users was high, which enabled rapid response to
issues.

Program flexibility (Bernard and Collins, 1998) and user responsiveness
are key factors for program success.

User fees

Reasonablefeesfor CarLink use are critical to program
acceptance/adoption.

Establish usage fees by conducting focus groups with potential users prior
to project implementation.

Media (print, radio,
television)

Mediainterest in CarLink was unexpectedly high.

Positive media stories increased interest in CarLink and carsharing.
Market future programs to public through media coverage, if possible
(i.e., reduce advertising expense).

Data collection

Data collection (i.e., Teletrac or travel diaries) continued uninterrupted
during thefield test.

Smart technology (i.e., Teletrac) was designed to collect usage data and
manual travel diaries were used as a backup.

Develop and test an automated vehicle tracking and data collection
system to collect user data. Integrate data collection system with billing
and reservations systems, if possible.




23.1 Partner ship Management

The CarLink field test was based on a partnership of public and private organizations (aso
known as partnership management). This required balancing partner goas with research
objectives, which was often a complex task. The process of coordinating schedules, decison
making, and communications was aso chdlenging and time consuming. For example, the
CarLink Memorandum of Understanding (MOU) among the partners required over nine months
to develop and findize. Additiona time was dedicated to partner meetings and weekly project
partner updates (i.e., viae-mail and telephone). Frequent communication and flexibility are key
to successful partnership management (Bernard and Callins, 1998).

The diversfied input and contributions of each partner resulted in a unique transportation service
and satisfied customers. Partner efforts resulted in a successful fidd test.? The San Francisco
gtation car demongtration, using neighborhood electric vehicles and based at BART, dso
included arange of participants.®®

Another program, CarSharing Portland aso bears smilarity to CarLink and the station car
demondtration in their use of public inditutional support to Sart a private carsharing venture. The
ideafor Carsharing Portland originated through group discussions sponsored by the City of
Portland and the Oregon Department of Environmental Quaity (DEQ). Asthe capital costs of
indituting a carsharing program are high, Oregon DEQ provided funding to help start this
organization (Katzev, 1999).

While CarLink did not meet its participant target gods, severa smart technologies were
deployed, three user groups were served, and the commuter-based carsharing service was tested.
While saverd planning and implementation issues did arise, the partnership provided and
supported atest bed for addressing program issues. To summarize, the CarLink partnership was
critica to developing and implementing the field test and has proved a key eement of carsharing
demonstrations and programs in multiple contexts.

2.3.2 Guaranteed Parking

Guaranteed parking a BART provided convenient spaces for CarLink vehicles. At the
Dublin/Pleasanton BART gation, guaranteed parking, close to the station entrance, was amgjor
incentive for participants to join the field test, since they no longer were forced to search for a
parking space. At LLNL, designated parking in specified lots added to the program’s
convenience, and thus greater satisfaction. In addition, designated lots provided assurance that
the cars were located in areas where Day Users could find them. Thus, guaranteed parking® isa
crucid eement of a carsharing program, particularly in areas where parking is limited. Other
customer incentives, such as reduced trangit fares and customer discounts, should be explored in
the future.

%2 Most program goal's were achieved and program/technology experience was attained.

23 |n addition to BART, the station car demonstration involved the Bay AreaAir Quality Management District,
PG&E, CALSTART Green MotorWorks, Bank of America, the City of Emeryville, the City of Berkeley, and other
partners (Bernard and Callins, 1998).

24 And preferred, if possible.
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2.3.3 Technology

The use of advanced electronic and wireless technologies is what made this carsharing
demondration ‘smart.” While dl of the technology in CarLink did not function optimaly, its
presence alowed the program to operate more efficiently, attracted users (see Chapter 4), and
supported the commuter-based modd . In the future, efficiency can be enhanced by developing
and testing an integrated, stand-aone carsharing system (i.e., reservations, vehicle location, and
billing information are linked and vehicle accessis provided through smart cards and
trangponders rather than a dedicated key box).

Smart cards played a criticd role in vehicle access (and customer tracking) at the BART station
and participant satisfaction. The CarLink smart cards worked well throughout most the program
and were positively accepted by users. However, CarLink experience demondtrated that an
integrated technology approach would be more effective. The integration of vehicle access,
tracking, emergency response, data collection, and reservation systems would greetly benefit
carsharing efficiency in the future, particularly for acommuter-based model, such as CarLink.

234 Program Flexibility and User Satisfaction

Carsharing must be dependable and flexible to serve a diverse population of users throughout the
day with minima gaff involvement. During the CarLink fidd tes, participants generdly
communicated issues and concerns via e-mail. Consstently, they accompanied thisinformation
with CarLink program praise (eg., how well it was working for them and how they hoped the
program would be able to continue).

CarLink participants were patient, understanding, and enthusiastic about the program. In generd,
they became more enthusiagtic as the program advanced, often providing technologica and

logidicd input.

Workside Commuiters preferred to solve commute issues as they arose, later informing CarLink
implementation staff about scheduling changes. Occasiondly, this gpproach frustrated the
CarLink implementation staff, but more often than not it prevented ddays. In the future, it would
be helpful to test the Worksde Commuter modd among individuas with less flexible work
schedules.

The CarLink field test aimed to provide maximum flexibility while maintaining adherence to
research and modd parameters (e.g., providing vehicle access to each user group during agreed
upon hours). Providing customer flexibility appearsto be a critical carsharing success factor,
particularly in thisfied test. Indeed, many individuas and households participating in the
demondtration were pleased and amazed that the program was as flexible in meeting their
transportation needs as it was. As amatter of fact, the program was extended from a 9x-month to
a 10-month demondiration period due to the enthusiasm of users. However, it isimportant to note
that increased program flexihility likely resulted from limited user group participation (and
therefore additiond vehicles being available for use).
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2.35 Fees

Throughout CarLink participants were willing to pay for this service® Participants thought that
the CarLink billing invoices were easy to understand and smple to pay. Payment isa usgful
gauge of commitment and is critical to a carsharing economic viability analyss (see Chapter 5:
Economic Viahility of CarLink).

2.3.6 Media

One of the unanticipated results of the field test was the tremendous mediainterest in carsharing,
particularly CarLink. Primarily, correspondents were interested in interviewing individuas from
each user group involved and observing (and filming) how they used the carsin ther daily lives.
All types of media, including print (Time Magazine, Family Circle), radio (Osgood Files) and
televison gations (CNN, ABC World News, and locd gtations) wanted to report on carsharing.
While they were primarily interested in research results, they aso wanted to experience “A Day
inthe Life of aCarLink Car.” For example, correspondents would meet a participant at their
home (at 6:00 am.), drive in a CarLink car while they dropped children a day care, and then
park the car at the Dublin/Pleasanton BART gtation before taking the train to work. Next, the
correspondent would ride with Workside Commutersto LLNL. Once &t Lab, they accompanied
Day Users on errands or for lunch.

The enthusiasm of CarLink Users and the smooth operation of the project contributed to the
positive news stories. While guiding the media, coordinating participants and locations, and
arranging security clearance at the LLNL proved to be time consuming (for both the CarLink
implementation staff and participants), media coverage was a strong advertisng device for
CarLink. Performed in conjunction with arecruitment clinic (see Shaheen, 1999), amedia
campaign could be very beneficid to program marketing.

Media attention aso came as an unanticipated result of the San Francisco station car
demondtration (Bernard and Collins, 1998). Indeed, Bernard and Callin’s evaluation provides a
one and a hdf page list of magazine articles, reports, news coverage, and papers describing the
demondration, aswell asalist of prominent internationd, politica, and business vigtors.

SECTION 24 SUMMARY
CarLink tested anew “smart” carsharing model applicable in the San Francisco Bay area.
CarLink helped provide a linkage between public trangit, homes, and other activity locations.
This desgn dso incorporated a partnership management strategy to provide and support the
program. Additiondly, it achieved the following:

Deployed and evauated severd smart technologies,

Data were collected consstently throughout the program on travel patterns. These data were
andyzed and provide ingght into carsharing in the East Bay area (see Chapter 4);

25 Day Users did not pay to use the CarLink service due to deploynent delays. If they had paid, usage fees were set
at $1.50/hour and $.10/mile.
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Guaranteed parking was available at the Dublin/Pleasanton BART, and designated parking
was availableat LLNL;

CarLink User satisfaction remained high, and users accommodated their lifestyles to share
vehicles (see Chapter 4);

CarLink proved to be aflexible program; and

CarLink attracted positive media attention and indirectly served as a CarLink marketing tool
throughout the field test.

Participants continualy offered that they thought CarLink was a grest program, and they wished
it could continue. All three user groups were easy to work with and communicated with the
CarLink team to improve the field test. Even with issues to overcome, participants continued to
provide solutions and recommendetions for program improvement. As mentioned, many users
went beyond their agreed upon participation by making time for mediainterviews, being patient
with technology glitches, and maintaining open communication with CarLink staff.

An interesting observation is the number of changes researchers noted in participants' lifestyles
during the brief study period (see Chapter 4). While CarLink accommodated many of these
changes, others were inconsstent with car scheduling, so some participants had to leave the
program. Reasons for this included the short program duration (Bernard and Collins, 1998), out-
of-town work schedules, and changes in employment location and hours.

To summarize, the CarLink field test demonsirated a commuter-based carsharing modd in the
San Francisco Bay area. Not surprisingly, further study is needed to assess the market for shared-
use services. A subsequent evauation is recommended which includes alarger, more diverse
group of users, afleet of internal-combustion engine vehicles, and specidized, dectronic and
wireless carsharing technologies.
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CHAPTER THREE CARLINK PARTICIPANT PROFILE

SECTION 3.0 INTRODUCTION

The purpose of the CarLink field test was to understand how participants used the CarLink
vehicles and reacted to the concept in practice. This chapter describes CarLink participants by
sociodemographic, attituding, and vehicle usage trends. Although the number of participantsis
not satisticaly sgnificant, the CarLink field test provided data for developing an anecdotd,
early adopter profile.

To create this profile, researchers asked participants a series of questions to gather attitudina and
demographic data. The characteristics described here coincide with those in Shaheen' s doctoral
dissertation (Shaheen, 1999). Since amgority (i.e., 59%) of field test members also participated
in Shaheen’s longitudinal CarLink survey”® (dissertation), results from her study are referenced
throughout this chapter. Attitudina characteristics investigated here include;

Congestion — Examines attitudes towards congestion, the role of the automobile, and
fedings about traffic growth.

Vehicle Hassle — Investigates fedings of inconvenience regarding auto use.
Environmental Concern — Measures perceptions and attitudes towards environmental
degradation.

Experimentation — Examines an individud’ s willingness to experiment with new idess,
such as computers.

Vehicle Enjoyment — Identifies levels of vehicle enjoyment.

Satisfaction with Transportation M ode — Investigates persond satisfaction and
fulfillment with current modes.

As mentioned above, researchers aso collected sociodemographic datato contrast field test
participants to the larger population surveyed in Shaheen's study (n=302) and the overall
population in this area (i.e., to assess generdizability of CarLink survey and field test results
with othersliving in this region). These characterigtics include community and household size,
number of household members below age 18, homeowner status, income, gender, marita and
employment status, education and occupation levels, and commute methods prior to CarLink
membership.

Upon joining CarLink, recruited participants>’ also received smilar survey instruments,
induding an initid questionnaire and three-day trave diary to document their mode use prior to
CarLink. Eleven of the twenty-two recruited participants returned survey and traved diary
information. Accordingly, summary and andlysis of field test membersis based upon 43 of the
54 participants.

26 This study investigated acceptance and viability of the CarLink concept in afour-month longitudinal survey.
27 Recruited participants did not participate in the longitudinal survey, but rather responded to a poster or newspaper
announcement.
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There are seven sectionsin this chapter, each addressing specific aspects of participant trends.
Thefirgt, “CarLink User Groups,” describes the three CarLink membership groups, the number
of participants that expressed interest and joined the fidd test from the longitudina survey, and
the number of individuals per user group. Next, participant usage trends are discussed in “Feld
Test Usage Rates.” Third isadiscussion of participant residences. Section four describes
participant profilesfor six attitudinal characteristics and contrasts them to the responses of
longitudina study participants from Shaheen’ s dissertation (Shaheen, 1999). In section five,
sociodemographic characteristics of the field test participants are compared to those of the
longitudinal survey and the Bay Area population. Section Six discusses the commute patterns of
field test prior to CarLink, and section seven concludes with afield test participant profile.

SECTION 3.1 CARLINK USER GROUPS

At the completion of the longitudind market eva uation, participants had the option of joining

the field test phase of the CarLink program. As noted in Shaheen’s dissertation, 53.6% (n=111)
of the experimenta and 17.8% (n=17) of control participants from the longitudind survey
expressed interest in CarLink field test participation. However, much fewer joined the program
due to program digibility requirements (described below) and costs.

In the CarLink field test, there were three key user groups, categorized as follows:

Homeside User — Anindividud who drove a CarLink vehicle from home to atransit
gation in the morning (i.e., Dublin/Pleasanton BART dation) and used trangt for the
line-haul portion of their commute. Reversed at the end of the workday, the
Homeside User kept the CarLink vehicle a home during evenings and weekends for
persond use. Homeside Users paid amonthly fee of $200, which covered fud,
insurance, and maintenance costs.

Worksde Commuter — A CarLink participant employed at Lawrence Livermore
Nationd Laboratory (LLNL), who commuted to work via BART to the
Dublin/Peasanton station and drove a CarLink vehicle from the station to LLNL.
There was a $60 monthly fee per vehicle, which could be shared with a co-worker by
carpooling. Again, thisfee included fud, insurance, and maintenance cods.

Day User — An employee of LLNL who accessed a CarLink vehicle for business or
persona use during the workday. (Any use of CarLink vehicles during the workday is
termed “Day Use” Thisincludes business or persond use by a Worksde Commuiter,
who aso had access to CarLink vehicles during the day.) A fee of $1.50 per hour and
$.10 per mile was assessed for persond trips, business trips were free of charge
during the demondtration.

Of the longitudind survey participants, 32 of the 111 experimenta group membersinterested in
the fidld test actualy joined the program, and none of the 17 control group members became
participants. (See Table 3.1 below.) Outreach to recruit the additional 22 field test participants
conssgted of informationa announcementsat LLNL (i.e, Internet and newdetter), a recruitment
poster at the Dublin/Pleasanton BART dation, and advertisementsin the Tri-Valley Herald and
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the Diablo Dealer (i.e, an auto buyers guide). There were atotal of 54 field test participants
enrolled in the program.?®

Table 3.1: Summary of Survey Participants
Who Expressed Interest and Joined Field Test

Longitudinal Survey Participants Experimental (n=207) Control (n=95)
Interested in CarLink field test 53.6% (n=111) 17.8% (n=17)
Joined CarLink field test 15.5% (n=32) 0.0%

Although no control participants joined the field teg, it isimportant to note that the costs and
criteriafor joining one of the three user groups affected program digibility and participation.

Fifty-four individuals, comprising fifty-three households,?® enrolled in the CarLink fidld test. As
noted above, 15.5% of longitudina survey participantsjoined the CarLink field test (see Table
3.1 above). Of thetotd field test participants, amaximum of 44 were authorized users at any one
time. Throughout the program there were severd dropouts (i.e., primarily dueto lifestyle
changes), and severd new individuals joined the program. CarLink staff admitted new
participants through August 1999. Survey respondents are disaggregated by user groupsin Table
3.2 below. For adiscussion of recruitment methods and issues affecting participation levels, see
Section 2.1.1: CarLink Users.

Table 3.2: Field Test Participants by User Group
Field Test Homeside Workside Day Users Total
Participants Users’ Commuters’ (LLNL

(LLNL employees) employees)

Longitudinal 5 8 2 32
Survey
Recruited
Participants 9 12 1 22
Total 11 20 24 54
Active
Participants 11 (100%) 20 (100%) 6 (25%) 38 (69%)
Provided 6 15 23 4
Baseline (55% of field (75% of field test (96% of field (80% of field test
(Initial) Survey | test participants) participants) test participants) participants)

*Usage commenced January 20, 1999. ** Use began on June 30, 1999.

The CarLink field test commenced on January 20, 1999, and ran until November 15, 1999.
Usage data were collected between January 31, and August 31, 1999. While the aggregate
number of authorized usersis outlined in Table 3.2 above, levels of use fluctuated throughout the

program.

28 |t isimportant to note that only 38 of the 54 enrolled participants actively used the program.
29 Two Workside Commuters were members of the same household.



SECTION 3.2 FIELD TEST USAGE RATES

The CarLink field test began operation with atotal of five Homeside Users and nine Workside

Commuiters, as shown in Figure 3.1 (below). While the total number of authorized users quickly
increased (n=25) by late March, the end of the data collection period (August 31, 1999) included

the largest user population (n=44).

Figure 3.1: Number of Authorized CarLink Participants
(February to August)

Number of Participants

1/31-2/6 2/28-3/6 3/28-4/3 4/25-5/1 5/30-6/5 6/27-7/3 7/25-7/31

Week

—&— Homeside —m— Workside Day Use —%— Total

8/22-8/28

Anocther digtinction is rdlevant to this user group discusson. While 54 participants were

authorized CarLink users, only 70% (n=38 participants) actudly drove the CarLink vehicles.

I nactive members belonged to the Day User group. The Homeside User and Workside

Commuter groups experienced full participation, as noted in Table 3.2 above. During July and

August 1999, only six of the 23 (i.e., 26%) authorized Day Userstook CarLink trips.

There were numerous contributing factors to this phenomenon, among them the late start date of

the Day Use program.®° Furthermore, many Day Users were on vacation during the months of

July and August. For amore detailed discussion of the issues affecting user participation, please

see Section 2.1.2.3: Day Use.

35

30 pay Use did not commence until almost six months after the January 20, 1999, launch date due to vehicle location

reception and data transmission difficulties and limited lot introduction (i.e., Day Use launched with two lots and

expanded to five lotsin August).
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SECTION 3.3 PARTICIPANT RESIDENCES

CarLink participants residences were spread throughout the Bay Area. Of particuar noteisthe
digtribution of Homeside Users. In addition to Tri-Valey members, CarLink attracted two
Homeside Users from the Stockton area (i.e., greater than 40 miles from the Dublin/Pleasanton
BART gation). Thus, the CarLink participant pool reflects the expanding draw of the Bay Area
asajob center. (Please see Appendix V for map of the residences of dl field test participants.)

The following sections describe the attitudina and sociodemographic characteridtics of field test
members. The 32 longitudina survey participants who joined the field test provided this
information prior to CarLink use.

SECTION 34 ATTITUDINAL DATA

In this section, fidd test participant attitudes (or psychographics) are summarized for purposes of
comparison with the longitudina survey group (Shaheen, 1999). The CarLink longitudina

urvey investigated participants attitudes towards moda satisfaction, vehicle hasde and
enjoyment, experimentation, congestion, the environment, and other issues. Thiswas akey
agoect of theinitid CarLink survey, as results enabled identification of potentidly critical issues
to carsharing success and moda choice.

In Shaheen’ s dissertation and this report, responsesto 41 atitudinal questions are disaggregated
into Sx measures (or scaes): congestion, vehicle hasde, environmenta concern, willingnessto
experiment, vehicle enjoyment, and modal satisfaction.! Attitudinal scales provide researchers
with ameans of characterizing participant response to a series of related questions. The vehicle
hasde scale, for example, investigates attitudes towards parking, vehicle maintenance, trangit
use, vehicle costs, and smog checks. Responses, which are evaluated on the five- point scale—
ranging from “Strongly Agree’ to “Strongly Disagree,” are assgned a point vaue and averaged
over saverd questions to caculate a respondent rating.

Since the sample sze of fidd participants (n=43) is smal, conclusons cannot be drawn from the
field test results. The primary vaue of the CarLink demonstration isits exploratory nature.
Again, fidd test results are related to Shaheen' s dissertation, as those sample szes were larger
and had greater datigtica relevance. It isimportant to note that data from 32 individuas, who
also participated in the longituding survey, are included in the fidd test andysis (n=43).

34.1 Congestion Scale

The congestion measure is comprised of participant opinions about the automobile' srolein
congestion, perception of congestion as anormal condition, and attitudes towards traffic growth.
Results exhibited a neutral to strong agreement among participants that congestion is a problem.
Although this populaion is not satigtically sgnificant, congestion recognition among field test
participants suggests that CarLink early adopters may be more sensitive to congestion than the
longitudina survey group. (See Figure 3.2 below.)

31 please see Appendix VI for alisting of the questions that comprise each attitudinal scale.
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Figure 3.2: Attitudes Towards Congestion
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Agree Disagree
O % Field Test (N=43) | 23.3% | 39.5% | 37.2% | 0.0% 0.0%
@ % Longitudinal 35.4% | 33.0% | 30.7% | 0.9% 0.0%
(N=302)

The congestion scale scores for the field test are comparable to those found in Shaheen's
dissertation of alarger sample population (n=302). Only one to two percent of the longitudina
survey participants disagreed that congestion was a problem, while none of thefield test
participants disagreed (Shaheen, 1999). Though both field test and longitudina survey
participants agreed that congestion is a problem, a regresson mode devel oped by Shaheen for
the longitudina survey indicated that congestion response did not factor significantly into
CarLink use. While congestion awareness is common among CarLink participants, awareness
adoneisnot necessarily asgnificant predictor of carsharing adopters.

34.2 Vehicle Hasde Scale

The vehicle hasde scale measures atitudes towards parking availability, car maintenance and
smog checks, vehicle cogts, and trangt use. Although this scae exhibits identification with
automobile inconvenience, neither fidd test nor longitudina survey participants unilaterdly
identified vehicles as a source of aggravation. See Figure 3.3 below.
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Figure 3.3: Vehicle Hassle Scale
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O % Field Test (N=43) [ 9.3% | 30.2% | 51.2% [ 9.3% 0.0%

® % Longitudinal 9.4% | 37.7% | 41.5% | 11.3% | 0.0%
(N=302)

Note: Totals are within one-tenth of 100% due to rounding.

Hasde scae scores were Smilar between longitudina survey and fied test participants. Both
groups reveded smilarly low disagreement levels that vehicles are ahasde; 9% of fidd test and
11% of longitudina study participants disagreed or strongly disagreed (Shaheen, 1999). In
contragt, while 47% of the longitudina study population agreed or strongly agreed that
automobiles are aggravating, only 39% of the field test participants responded as such. Thus,
field test participant responses are more neutra than the longitudina survey group.

The vehicle hasde scde dso played arole in Shaheen’ s regresson modds. Shaheen's “ Trangt
Commuter Modd” sought to identify characteristics of those inclined to commute by trangit on a
regular bass. Thismodel found individuas who perceived vehicles as a hasde tended to be
trangt riders; other Sgnificant factorsincluded mode satisfaction, trangt cost, and income.
Sha*;tzaen’s“ CarLink User” modd aso identified vehicle hasde as predictive of stated CarLink
use.

While vehicle hasde proved to be rdevant to the longitudind survey regresson models, this may
not have been true for field test participants. Since the fidd test sampleis not Satistically
sgnificant, it would be premature to draw conclusions regarding vehicle hasde based on their
response.

32 For afull discussion of the regression model and its results, please see Shaheen (1999), pp. 206 — 211 and pp. 255
— 257.



343 Environmental Concern

The environmental scale is a composite of saeven questions. To improve trangportation and air-
quality conditions, participants were asked to judge their willingness to drive an dternative-fud
vehicle or reduce auto usage by using bicycles and trangt. Additiona questions addressed
persond attitudes toward the environment, air quaity solutions, lifestyle modifications to

address environmental problems, and the relationship of trangportation emissonsto globa
warming and other environmentd issues. As noted below, 94% of CarLink field test and 90% of
longitudina survey participants agreed or strongly agreed that the environment is a concern. See
Figure 3.4 below.

Figure 3.4: Attitudes Towar dsthe Environment
60.0%
50.0%
40.0% 1+
30.0% 1
20.0% 1
10.0% +—
0.0% Strongly ’_. l_l- Strongly
Agree Agree | Neutral | Disagree Disagree
O % Field Test (N=43) 44.1% | 50.0% 2.9% 2.9% 0.0%
m % Longitudinal (N=302) | 44.2% | 45.9% 8.3% 1.7% 0.0%

Note: Totals are within one-tenth of 100% due to rounding.

Asfound in Shaheen's“CarLink User” regresson model, environmentd concernis akey
predictor in an individud’ s stated response regarding potential CarLink usage. Asfound in the
regresson mode, those who expressed an interest in using CarLink in the future were .4 times
more likely to indicate high environmenta concern than those who did not express CarLink
interest. In addition to environmenta concern, mode satisfaction (discussed later in this section)
and informational media (i.e., abrochure, video, and test clinic) played significant rolesin
predicting stated CarLink use.

344 Attitudes Toward Experimentation

The experimentation scae investigated individud attitudes towards adopting new ways of doing
things, inclinations towards following trends, attitudes towards workplace chalenges, and a
propensity to follow manufacturer product ingtructions. A mgority of field test participants (i.e.,
61%) were neutral toward experimenting with new things, while 32% of those surveyed
expressed a poditive response. A poditive scde score implies awillingness to try new things,

39
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such as CarLink. However, Shaheen (1999) did not find the “experimenter” scaleto bea
ggnificant predictor of CarLink use. See Figure 3.5 below.

Figure 3.5: Attitudes Towards
Experimentation
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O % Field Test (N=43) | 9.3% | 37.2% | 48.8% 4.7% 0.0%

@ % Longitudinal 7.7% | 40.1% | 45.9% 6.3% 0.0%
(N=302)

345 Vehicle Enjoyment

Vehicle enjoyment is ameasure of an individua’ s satisfaction with persona vehicles. Thisscde
is based on responses to driving enjoyment, vehicle identification, mode choice, persona
freedom, and willingness to use dternative modes. This factor was found sgnificant in
Shaheen’s “Auto Commuter” mode. Those who responded affirmatively to thismodd (i.e,
respondents who use cars to commute) were 12 times more likely to agree that vehicles are
enjoyable.

Based upon the response of the field test participants (summarized below), it appears that these
participants were less likely to derive enjoyment from persond vehicles than those in the
longitudina study. Only 17% of field test users agreed that vehicles are enjoyable, while 36% of
longitudind survey participants are in agreemern.

It isimportant to note, however, that none of the fidld test participants strongly disagreed on the
enjoyment scale, while 6% of the longitudind study population fdl into this category. Although
sgnificant conclusions cannot be drawn from these data, the field test population was
consderably more moderate in their attitudes towards automobile enjoyment. (See Figure 3.6
below.)



Figure 3.6: Attitudes Towar ds Auto Enjoyment
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Note: Totals are within one-tenth of 100% due to rounding.

3.4.6 M odal Satisfaction

This scale consggts of responses to 15 moda satisfaction questions, related to: reidbility, safety,
flexibility, spontaneity, emergency response, and individuality.>® A comparison of the modal
satisfaction scores between the field test and longitudina study participants reveded ahigh
degree of amilarity. Seventy-seven percent of fidd test and 82% of longitudind survey
participants agreed that their current mode (i.e., before CarLink) fulfills their basic transportation
needs. Thus, overdl modd satisfaction is clear.

Of particular noteisthe relevance of modd satisfaction in the regresson models, developed by
Shaheen (1999). In the “ Auto Use’” model, a positive score on the modal satisfaction sce was a
sgnificant predictor of an auto driver. Conversdly, negative moda satisfaction was predictive of
“Trandt Usg” and “CarLink Use”

It isinteresting to note that both field test and longitudina survey participants reveded ahigh
degree of modd satisfaction. Although this may seem counterintuitive, many CarLink members
did not need to change their current modes to participate in the program.®* (See Figure 3.7
below.)

33 See Appendix VI for afull list of the questions comprising the attitudinal scales.
34 A majority of Homeside and Day Users did not change their current modes. In contrast, many Workside
Commuters altered their commute behavior through CarLink.
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Figure 3.7: Modal Satisfaction Scale
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3.4.7 Attitudinal Characteristic Overview

To summarize, the atitudina characteristics of fidd test members were rdatively similar to
those found among longitudind survey participants. Responses did not differ sgnificantly
between field test and longitudina survey populations for the environmenta concern and
experimentation scaes. Theinclination of CarLink field test participants to express
environmenta concern is condgstent with Shaheen’s (1999) “CarLink Use” model, which found
that individuals who were interested in CarLink were .4 times more likely to express
environmenta attitudes. Experimentation scores, which tended to be neutral among study
participants, were not significant predictors of “CarLink Use”

Among the congestion, vehicle hasde, and vehicle enjoyment scales, field test members' scores
were dightly more neutra than those of longitudind survey participants. Although the
congestion scale was not a significant predictor in Shaheen's models*® the vehidle hasde and
enjoyment sceswerein the“ Trangt” and “ Auto Use” models (respectively). Although less
adamant than the longitudinal population, 39% of field test participants agreed that personal
vehiclesareahasde.

The moda satisfaction score indicated a high degree of contentment among longitudind (i.e,
82%) and fidd test participants (i.e., 77%). Positive moda satisfaction was a predictive factor in
the “Auto Uss” modd, while a negative moda satisfaction score was predictive in the “ Trangt
Use” and “CarLink Usg” modds. Thus, one might suspect that CarLink participants would be
more likely to indicate a negative moda satisfaction score. However, most Homeside and Day
Users did not dter their primary commute modes to participate in CarLink. Furthermore,
Homeside and Day Users comprised 65% of the field test population for whom attituding and
psychographic data were collected.

35 Shaheen (1999) devel oped three models: Auto User, Transit User, and CarLink Use.



SECTION 35 SOCIODEMOGRAPHICS

The CarLink sociodemographic profile conssts of eeven variables, including: community type,
household size, rent or own home, income, age, gender, marital status, education, employment
gtatus, occupation, and commute mode prior to CarLink. In this section, field test participant
profiles are compared to those of longitudina survey participants (asin Section 3.4 above) and to
demographic data from the San Francisco/ Oakland area, as provided in the 1990 U.S. Census.
The San Francisco/Oakland area was selected as a point of comparison because many fidd test
and longitudina survey participants were residents of thisarea (i.e., 89% of the 44 participants
providing survey information).

Since many CarLink survey questions are different from those asked in the U.S. Census, not dl
sociodemographic data are directly comparable to the general population. In some instances,
gpproximations were made to facilitate comparison among these groups. Approximations are
noted as gppropriate in figures and tables below. Another source of discrepancy between the U.S.
Census and CarLink are the data collection timeframes. Census data were gathered in 1990,
while CarLink data were collected in 1998 and 1999. Although these differences lower the
accuracy of comparisons, the smal sze of the field test population aone necessitates an

anecdotal undergtanding. This anadlyssis meant to illustrate the smilarity of CarLink early

adopters to the general Bay area population.

351 Community Type

Primary differencesin communit6y characteridics are atributable to the mgjority of Workside
Commutters living in large cities*® and Homeside participants residing in medium-sized itiesin
the Dublin/Pleasanton region.” These trends are not unexpected, since Workside participants
were reverse commuters®® and Homeside Users commuted via BART from Dublin/Pleasanton.
Day Use participants were soread among different-szed communities, though many lived in a
smdl dity.>® (See Appendix V for San Francisco Bay Areamaps of Homeside, Workside, and
Day Use participants by residence.)

The greatest disparity between the longitudina and field test populationsis that 30% of fied test
and 17% of longitudina participants lived in large cities Thisislikely due to the sgnificant
number of Workside Commuters, living in alarge city. (See Figure 3.8 below.)

3¢ Nine participants or 64.3% of the Workside Commuter group.

37 Four individual's or 66.7% of the Homeside User group.

38 Most took BART from an urban areato LLNL, asuburban job site.
39 Seven individuals or 30% of Day Users.



Figure 3.8: Community Type
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352 Household Size

Average household sze for field test and longitudina survey participants was 2.5, which is
consigtent with the San Francisco/Oakland area. In abreakdown of the field test participants by
user group, Workside Commuters had the highest frequency of two-member households (i.e.,
50% or nine participants). Two of the sx Homesde Users were from five-member households.
Although Bay Areadata are not disaggregated by household size, the Sze didtribution of fied
test and longitudind study participantsis smilar. The average household size for each field test
group follows¥s Homeside Users: 3.5; Workside Commuters: 2.1; and Day Users: 2.7. The
average household size for field test participants was 2.64, dightly above the San
Francisco/Oakland average of 2.52. (See Figure 3.9 below.)



Figure 3.9: Household Size
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35.3 Children by Household

The primary trends exhibited for this variable were the high number of Homeside Users with
children under the age of 18 and the rdative lack of children in Workside Commuter and Day
Use households. Thisis consstent with Workside Commuter data (reported above), since they
have samdler households. Overdl, fidd test households have noticeably more children under the
age of gxteen. Sgnificantly more fidd test households have children than longitudind
respondents. (See Figure 3.10 below.)

Figure 3.10: Percentage of Households with

Children 18 or Under

40.0%

30.0%

20.0%

10.0%

. N
0-15 Years 16-18 Years 0-18 Years

O % Field Test (N=43) 35.7% 4.8% 38.1%
% Longitudind (N=302) 23.5% 6.0% 25.2%
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354 Home Owner ship

CarLink field test participants were primarily homeowners. The high ownership rate of field test
participants (i.e., 79%) was significantly greater than that of the generd population (i.e., 54%)
and longitudinal respondents (i.e,, 31%). Along with high income and education levels, the high
home ownership rate of field test participants indicates that they are not average Bay area
resdents. (See Figure 3.11 below, which includes 1990 Census data from the San
Francisco/Oakland Area.)

Figure 3.11: Home Owner ship Status
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% Longitudinal (N=302) 67.9% 30.6% 1.4%

Note: Totals are within one-tenth of 100% due to rounding.

355 Income

The household incomes of CarLink field test and longitudina survey participants were rdatively
high in comparison to the genera population. Seventy-six percent of CarLink field test members
and 79% of longitudinal survey participants had household income levels above $50,000 per
year. These figures are notably above the generd population, with just 38% of households with
incomes above $50,000 per year. However, it isimportant to note that these data are from 1990,
and CarLink income data are from 1997 and 1998. Furthermore, dmost 15% (i.e., Six
participants) of field test participants declined to respond to this question.

It isinteresting to note that Shaheen (1999) found the $20,000 to $50,000 household income
category to be a gnificant predictor in her “Trangt Use” modd. This may reflect that the
genera San Francisco/Oakland population is receptive to trangt use as alow-cost trangportation
option. (See Figure 3.12 below, which includes 1990 San Francisco/Oakland Census data.*°)

“0 San Francisco/Oakland areaincome information is taken from the 1990 U.S. Census. Additionally, SF/Oakland
areaincome categories do not align exactly with CarLink income categories. The misaligned categories are as
follows: 1) $10,000 - $20,000 CarLink compared to $10,000 - $24,999 Census; 2) $20,000 - $50,000 CarLink
compared to $25,000 - $49,999 Census; 3) $50,000 - $80,000 CarLink compared to $50,000 - $74,999 Census; 4)
$30,000 - $100,000 CarLink compared to $75,000 - $99,999; and 8) $110,000 + CarLink compared to $100,000 +
Census data.



Figure 3.12: Household Income
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SF/Oakland due to rounding.

3.5.6 Age

The age profile of the field test participants was somewhat older than that of the longitudind
survey group. Although the 41- to 64-year-old age group appears higher for field test
participants, employees of LLNL account for 92% of CarLink usersin this category. It isnot
surprising that the age profiles of both groups are Sgnificantly older than those of the generd
population, as children participated in neither the longitudina survey nor the field test. (See

Figure 3.13 below.*!)
Figure 3.13: Age
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1 To accommodate different age categories between 1990 U.S. Census and CarLink, Census data are approximated
asfollows: 1) Census, 0 — 24 years of age compared to CarLink, 0 — 23 years of age; 2) Census, 25 — 39 compared to

CarLink, 24— 40; 3) Census, 40 — 64 compared to CarLink, 41 — 64; and 4) the remaining categories are the same.
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3.5.7 Gender

Although not representative of the longitudina survey and genera population, men were a
sgnificant mgority in dl three CarLink user groups. Two-thirds of the Workside Commuter
group, 72.7% of Day Users, and 83.3% of Homeside Users are male. Furthermore, thisfinding is
congstent with trends in European carsharing (Shaheen, 1999). This trend, however, is not
reflective of the genera population for this areain which thereis an equa percentage of men and
women. (See Figure 3.14 below.)

Figure 3.14: Gender
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358 Marital Status

The mgority of fidd test and longitudina study participants were married. Day Users had the
largest percentage of married participants among the CarLink user groups (i.e., 70% of Day
Users). Approximately 33% of Workside Commuters were single, with the remaining
respondents scattered among the single, divorced, and separated categories. (See Figure 3.15
below.)



Figure 3.15: Marital Status
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% Longitudinal (N=302) | 19.9% 67.9% 1.7% 8.6% 2.0%

Note: Totals are within one-tenth of 100% due to rounding.

359 Education

Ovedl, CarLink fidd test users had high education levels, much higher than the generd
population. Approximatey 75% of CarLink members and 60% of longitudina survey

participants possessed a Bachelor’ s degree or higher. These data are skewed from the genera
population. (See Figure 3.16 below.*?)

Figure 3.16: Education
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% Longitudinal (N=302) 1.3% 8.7% 20.7% 5.4% 4.7% 27.8% 11.7% 19.7%
0 % SF/Oakland Area 10% 21% 22% 8% 21% 12%

“2 The 1990 Census files have slightly different categories (i.e., no “Vocational School” nor “Some Graduate”
categories), so totals for SF/Oakland do not equal 100%.
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3.5.10 Employment Status

All CarLink field test participants were fully employed. Longitudina participants were more
smilar to the generd population than the fidd test group, though their employment rate (i.e.,
85%) is higher than population average of 72%. The full employment effect of fied test
participants likely manifests itsalf in income and home ownership. (See Figure 3.17 below. %)

Figure 3.17: Employment Status
100.0%
80.0% 1
60.0% 1
40.0% 1
20.0% 1
0.0% ._| = .| = =] J_|
Full-time | Part-time Saif- Currently | petired Other
employed |unemployed
@ % Field Test (N=43) 100.0% 0.0% 0.0% 0.0% 0.0% 0.0%
% Longitudinal (N=302) | 71.9% 13.6% 4.6% 3.3% 5.0% 1.7%
0 % SF/Oakland Area 72% 8% 5% 15%

Note: Totals are within one-tenth of 100% due to rounding.

3511 Occupation

CarLink participants were spread across severd occupationa categories. Seventy-four percent of
the 38 totd employees of LLNL fel into the “ Professond/technicd” category. The occupation

of many field test participantsis congstent with the high level of employment, education, and
income at LLNL. While the longitudina survey population was comprised of many
“Professional/technical” workers, this group was more widely spread among occupationa
categories than field test group. (See Figure 3.18 below.*%)

“3 San Francisco/Oakland employment data are based upon civilian labor force data from the 1990 U.S. Census.
Retirement is not a category in the U.S. Census source table used for this graph.

44 SF/0akland U.S. Census categories do not correspond exactly to CarLink occupation categories, so Census data
does not sum to 100%. The following CarLink categories do not have comparable analogs with the 1990 U.S.
Census data: Homemaker, Educational, Student, Other.



Figure 3.18: Occupation
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SECTION 3.6 COMMUTE PRIOR TO CARLINK

Commute data prior to field test participation revealed some interesting results. All Homeside
participants used BART &t least three days per week for their commute. Thus, CarLink fitsinto
the pre-existing commute pattern of these participants. Thisis particularly notable given the high
modal satisfaction scores of field test participants, as discussed in Section 3.4 above.

As previoudy mentioned, Shaheen (1999) foundin her “CarLink Use” modd that low levels of
modal satisfaction corresponded to CarLink interest. However, field test participants modal
satisfaction scores corresponded to high levels of moda satisfaction. Homeside Users shifted
from persond vehiclesto CarLink cars to commute to and from the Dublin/Pleasanton station,
likely maintaining ahigh level of moda satisfaction. Thus, agreat ded of behaviord change was
not necessary for many CarLink participants.

Among other groups, many Day Use participants carpooled, biked, or bused to work prior to
CarLink, limiting their vehicle access during the day. This made these individuas prime
candidates for the CarLink Day Use program. Of the three user groups, Workside Commuters
were the mogt varied, with amixture of drive aone (60%); BART (53.3%) and bus riders (20%);
Carpool/V anpoolers (13%); Walkers (13%) and other options.*®> These trends indicate that
CarLink complemented the existing trangportation needs of each user group, particularly
Homeside and Day Users. Thisis not unexpected.

“> Percentages add up to more than 100%, since respondents may have used multiple modes for a single commute.
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In comparison to genera population commute characteristics, the CarLink field test gppeared to
attract fewer drive done commuters and a significantly higher portion of Carpool/V anpoolers
and Transit riders. (See Figure 3.19 below. %)

Figure 3.19: Usual Commuteto
Work Prior to Joining CarLink
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SECTION 3.7 SUMMARY

Theinitid survey responses, though not reflective of the entire field test population, indicate
some generd trends. Homeside Users tended to live in medium-sized, suburban areasin the
vianity of the Dublin/Pleasanton BART gation. They were predominantly married, with
children. All primary Homeside Users commuted by BART prior to joining the fidd test.
Homeside Users dso had a high average income in comparison to the generd population, with
hdlf of the respondents earning between $80,000 and $109,999 per year. Aswith al groups,
users were primarily male.

Workside Commuters, in contrast, were more likdly to live in alarge urban area, and about half
used BART to commute on aregular basis prior to joining CarLink. Workside Commuters had
the highest level of education among the three user groups, though their median income level
was between $50,000 to $79,999 per year range (below both Homeside and Day Users).

Day Users were the most diverse among CarLink groups. They werelikdy to live in amal cities
or suburbs, with various educetion levels, and use avariety of commute modes prior to CarLink.
Taken as awhole, however, CarLink users were predominantly male (67%); homeowners (81%);

48 please note that the “Public Transit Total” category includes BART usage data for the CarLink field test and the
longitudinal survey participants.



married (69%); employed (100%), with yearly incomes of $50,000 or above (81%); and at least
24 years of age (97%).

The CarLink user profile that emerged from the field test is Smilar to that developed by Shaheen
(2999) in the longituding survey. Thisis not surprising as longitudind survey participants
comprised 75% of the field test population from which these data were collected (i.e., 33 of the
44 participants) and 60% of total CarLink participant population (i.e., 33 of the 54 CarLink field
test members). In generd, CarLink users represented more affluent, highly educated, and older
individuas than reflected in the Bay area.

Although it is not possible to compare attitudina characterigtics of field test participants to the
genera population, they were rdatively smilar to those found in the longitudina survey group.
A particularly notable result from the field test is environmental concern, where the two groups
differed only dightly. In Shaheen’s dissertation, those interested in “CarLink Use” were .4 times
aslikdly to express environmenta concern. CarLink field test participants were dightly more
neutral towards congestion, vehicle hasde, and vehicle enjoyment than longitudina survey

participants.

While attitudes toward congestion were not found as sgnificant “CarLink Usg’ predictors, fidd
test members did indicate that congestion was a problem (i.e., 63% agreement for the congestion
score). Fied test participants also agreed that vehicles are ahasde. Thisresult is notable, snce
Shaheen (1999) found vehicle hasde as a significant predictor in her “Trangt Use” and “CarLink
Usg” modds, reinforcing that individuas who perceive vehicles as ahasde are more likely to

use trangt and potentialy CarLink.

The one anomady in the atitudind response resultsis the finding thet field test participants
exhibited a high degree of moda satisfaction prior to CarLink use. These results are
counterintuitive and contrary to the findings of Shaheen’s dissertation. One might have expected
trangt riders and those frustrated by auto driving to be those most interested in the field test.
However, CarLink attracted a mgjority of participants (i.e., gpproximately 60%) who did not
ggnificantly dter their current modes (e.g., Homeside and Day Users).

As noted earlier, the CarLink survey population istoo small (n=44) to draw significant
conclusions regarding attitudinal and sociodemographic characteristics. Nevertheless, trends
identified here are useful in guiding future research, market analyses, and the implementation of
future carsharing programs.

53
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CHAPTER FOUR: USAGE DATA AND PARTICIPANT FEEDBACK

SECTION 4.0 INTRODUCTION

The CarLink program provided atest bed for demonsirating a shared-use vehicle service, aswell
as an opportunity to collect avariety of participant data. Researchers collected data before,
during, and after the field test to help analyze and describe program use and to make
recommendations. Severa data collection methods were employed, including trip diaries,
automated vehicle location (AVL) records, questionnaires, household interviews, and focus
groups. Although vauable information was gathered by dl these means, the data are mostly

useful for exploratory purposes. Due to the smal sample size, short project duration, and Day
Use program delays, data should be used to suggest trends and areas for future research. It would
not be appropriate to generdize to larger populations, without further research. Asdiscussed in
Chapter 3: CarLink Participant Profile, the field test population is not representetive of the

general United States or East Bay area population. This smdl sample sze motivated CarLink
researchers to probe deegper into members' experiences through household interviews and afocus

group.

This chapter presents data on CarLink vehicle use. Researchers collected usage data through
“gnat” sysems(i.e, AVL) and trip diaries during the fidld test. Usage dataincluded: vehicle
milestraveled (VMT), travel time and date, trip purpose, and user identification.

This chapter includes five sections. Thefirg section is based primarily on CarLink usage data
and quantifies how the vehicles were utilized during the program’s duration. Next isa
description of the data collection methodologies, employed at the conclusion of thefidd test:
questionnaires, household interviews, and focus groups. Section three includes a discussion of
key field test issues and findings. The fourth section anadlyzes commute mode changes by user
group. Findly, thereis a chepter summary with conclusions.

SECTION 4.1 CARLINK USAGE DATA

Researchers collected CarLink usage data throughout the fidld test, including: vehicle
identification (ID) number, mileage, trip purpose, date and time of use, and participant ID
number. Two collection methods were used: an AV L/data collection system (i.e., Teletrac) and
in-vehicle trip diaries. Although the project was desgned to automaticdly collect dl vehicle
usage data, amanua trip diary system was implemented in June 1999, because the AVL service
was mafunctioning and radio-frequency (RF) coverage was no longer avallable in the fidld test
region.

The Teletrac system was designed to collect data each time a CarLink member logged into (i.e,
at the beginning of atrip) and out of (i.e,, a the end of atrip) a CarLink vehicle. The Teletrac
units were programmed to transmit usage data via RF towersto a centrd computer where they
were downloaded. Users entered their 1D, odometer reading at trip start and trip end, and atrip
purpose code (i.e., from amenu with ten sdections). Trip time, date, and origin/destination
location (i.e., street address) were automatically sent with each transmission. The CarLink user
manual, which includes an explanation of the data entry protocol, can be found in Appendix I:
CarLink Member Manud.
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Despite its design, the CarLink program regularly experienced two data transmisson errors.
Firgt, there were omissons when the system failed to transmit any data due to poor or limited RF
reception in the Livermore Valley and the Stockton, Turlock, and Brentwood areas, where four
Homesde Users lived. The second type of error involved transmission difficulties in which data
grings were received with incomplete or unintdlligible information. CarLink researchers
recovered as much data as possible and were able to reconstruct many trips. Another possible
problem, though difficult to isolate, involved users neglecting to enter trip deta

In June, researchers replaced Teetrac with in-vehicle trip diaries. The diaries were employed
throughout the remainder of the demondtration. Although the diaries were morerdiable,
participants preferred the AVL system. Furthermore, manual data entry was ingfficient for the
CaLink gaff.

411 Authorized and Active Participants

Figure 4.1 (below) illustrates the total number of members by user group who participated in the
field test.*” Thetop line of the histogram showsthe level of authorized CarLink participants
including dl registered Homeside Users. The Homeside User group reached the targeted
participation level of ten householdsin March 1999. This number fell in May when three long-
distance commuters were asked to leave the program due to high vehicle refuding demands (see
Chapter 2 for adiscusson of long-distance Homeside User issues). Soon after, anew Homeside
User joined and another |eft the program in June due to a change in travel schedule. Throughout
the program, and especidly after the initid medialaunch, newspaper and television stories on
CarLink continued to atract new individuas. On average, two individuas per week contacted
the CarLink offices during the first few months, dowing down to one every few weeks by the
program’s end. Most recruits who actualy enrolled mid-program learned about CarLink through
word-of-mouth, either converang on BART or at their workplace.

Meanwhile, new Worksde Commuters continued to join the program until mid-summer. A tota
of ax Worksde Commuters |eft the program, mostly due to moves, job changes, and travel
schedules. The Day Use program officialy commenced at the beginning of July, with atota of
24 authorized members and Six active participants.

47 Although the field test operated for ten months, datain this report only reflect the first eight months of the
program. To prepare the draft final report by the end of December 1999, the final two months of data were not
included in thisanalysis. Final program usage data were collected, neverthel ess.
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Figure 4.1: Number of Active Participants
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The Worksde Commuter group exhibited the most usage variation throughout the program.
From household interviews and persond communication, researchers learned that this fluctuation
reflected variability in these individuds work and travel schedules. This resulted in some
participants driving their own persona vehicles to work some days (e.g., So they could leave
work earlier or later than their CarLink carpool).

4.1.2 VehicleMilesTraveled

Figure 4.2 (below) shows the total number of vehicle milestraveled for the CarLink fleet (i.e., 12
cars).*® Odometer readings were collected at the end of each month. The histogram below
reflects alarge increase in monthly VMT as new usersjoined the program. In May 1999, three
long-distance users left the program, which resulted in Sgnificant VMT drop. Together long-
distance users were commuting over 250 miles per day. Subsequently, VMT was gpproximately
10,000 miles per month (on average). Although many participants traveled out of town during
July and Augus, the vehicles were driven gpproximately the same amount. For example, severd
Workside Commuters drove to work aone when their carpool partner was out of town. This
meant that the CarLink vehicle was till being used, but by one person rather than two.

8 Again, dataincluded in this analysis only reflect the first eight program months.
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Figure 4.2: Vehicle Miles Traveled Per Month
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413 Trip Length

Due to problems with the Teletrac system, it isimpossible to accurately compute the average trip
length for the firgt few project months. Based on the manud trip diaries, average trip length was
calculated to be 11.5 miles per trip in June, 12.5 miles per trip in July, and 11.7 milesin August.
Figure 4.3 below shows the average commuite distance for each user from June to August.
Workside Commuters had an average trip length just under 15 miles, which corresponds to the
distance between Dublin/Pleasanton BART and LLNL. Most Homesde Users commuted 10
miles or lessto the BART station, except for one member who drove 43 miles each way.

Figure 4.3: Average Commute VMT in CarLink 'L“mbef of Users
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414 Number of Trips

Figure 4.4 (below) illustrates the number of trips taken by each user group throughout the field
test. As shown in this graph, March through June are missing severd weeks of data. Tota
columnsindude trips taken by unidentified users™® and CarLink staff; thus, they exceed the sum
of the other columns. These data pardld the VMT data above. During the first few months, there
was agenerd risein trip number, which accompanied increased enrollment. Trip number

reached a plateau during the last three program months>° Although there were half as many
Homeside Users as Workside Commuters, these participants accounted for half the tota trips.
Thisis not surprising since aWorksde carpool typicaly took two trips per day, and Homeside
Users drove the vehicles on evenings and weekends.

Figure 4.4: Total Number of Trips Per User Group
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Note: An* meansthat one entire week of Teletrac datais missing for that month.

Figure 4.5 (below) contrasts the number of weekend and weekday trips®* for weeks during June
to August. The number of weekday trips ranged between 100 and 150 throughout most of this
three-month period and peaked a few weeks in August. This peak was primarily due to Workside
Users. In designing a carsharing system, it isimportant to account for possible demand spikes.

The field test accounted for such spikes by including two unassigned CarLink vehidesin the

fledt.

49 Dueto data transmission errors.
°0 please note that June is missing one week of data.
°! These counts do not include trips made by unidentified users.
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Figure 4.5: Total Number of Weekend and Weekday Trips
(June to August)
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Figure 4.6 (below) examines weekend demand, specificaly the average mileage driven by
Homesde Users throughout June, July, and August. This mileage reflects the average amount
driven during the period extending from Friday evening through Monday morning. These figures
may be lower than those expected from conventiona gasoline vehicles due to the limited CNG
refuding infrastructure in the study region. While many Homeside members refuded CarLink
vehidles, long distance trips were sometimes sill impractical. With traditiond vehicles, these
figureswould likely increase.

Figure 4.6: Average VMT Per Household Per Weekend

200

150

= 100

N T BNl

1 4 7 9 11 14 19
Household ID




61
415 Average Trip Travd Time

Figure 4.7 shows the average trip travel times for Workside Commuters and Homeside Users,
from the last week of January through August 1999. The Homeside User average for the months
of February through April arelikely to be lower than those reported, because the AVL system
failed to track the travel times of long-distance commuters. Homeside User trave time averages
increased during July and August because travel diaries captured long- distance trips and three of
the seven Homeside Users began to refud their vehicles, dlowing them to drive further.

Figure 4.7: Average Trip Time
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4.1.6 Trip Purpose

Figure 4.8 (below) summarizes trip type by user group during June, July, and August.>? As
expected, the mgjority of Homeside User trips were between BART and home, and most
Workside Commuiter trips were to BART and work. Nearly half of Homesde Users' travel
focused on commuting; thisis Sgnificantly higher than nationa dtatistics where 27.3% of trips
aefor “earning aliving’ (NPTS, 1995). Thisimplies that Homes de Users continued to use
other household vehicles for tripmaking. However, when interviewed most households said they
used CarLink vehicles whenever possible. It isadso interesting that 12% of Day Use trips were to
individuals homes because many participants lived near LLNL. Many of these trips were for
lunch or to pick up an item.

52 Gathering trip purpose datawas particularly problematic before June, due to difficulties with Teletrac reception
and decipherment.
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Figure 4.8: Percentage of Trip Types Per User Group
(June, July, August)
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4.1.7 CarLink Scheduling and Vehicle Sharing

One of the key questions analyzed in this study is whether or not enough vehicleswere available
for each user group at the times they were reserved. Since participation levels did not reach
maximum capacity a any onetime, it is difficult to determine how usage behavior and fleet
capacity would have interfaced in a program of 60 active users. Vehicle location depended upon
how Homeside and Workside Users commuted with CarLink vehicles each day. In thefind
CarLink questionnaires, al Homeside Users claimed to be commuting with CarLink 100% of the
time. However, from interviews and other communications, researchers learned thet at least one
Homeside User drove his CarLink vehicle dl the way to work approximately one or two days a
week throughout most of the program; two others did this less frequently. Consequently,
program participants over-reported their CarLink usage in the exit surveys, perhaps reporting a
“typical” week, rather than an “average’ one.

Since Homesde Users generaly contacted the CarLink staff regarding their vacation

schedules,® the taff was able to ensure that a sufficient number of vehicles were available a
BART for Workside Commuters. Typicaly, there were more than enough vehicles so CarLink
management did not require that cars dways be returned to the BART tation during vacation
times. If Homeside and Workside Commuter participation had reached capacity, this would not
have been the case. Based on interviews, researchers estimate that one vehicle (on average)
would not be returned to BART by a Homeside User each day>* under full program participation.
Thus, the two extra CarLink fleet vehicles would have been criticd to providing enough cars
daly.

%3 During which time they would leave their CarLink vehicle at BART.
>4 This might be due to an illness, change in schedule, or other unexpected circumstance.
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Most Workside Users tended to commute with CarLink less frequently than Homeside Users. If
aWorkside Commuter planned to work late, he or she usualy drove to work in a persona
vehicle. While this helped ensure sufficient vehiclesa BART for Homeside Users, this resulted

in fewer CarLink vehiclesat LLNL for Day Use and refuding. Workside Commuters, who drove
aCarLink vehiclefrom BART to LLNL without their carpool partner, counteracted this potential
problem to some degree. Below, Table 4.1 illugtrates the number of days per week Workside
Users reported commuting to and from the Lab and how often they carpooled in the fina

CarLink questionnaire®® As expected, amgjority of Workside Users commuted via CarLink four
or more days per week. Surprisingly, none of the questionnaire respondents reported carpooling
every day¥a a program requirement. Although carpooling increases the number of Workside
Commuters per vehicle, more vehicles may be needed to accommodate commute schedule
variability (e.g., when carpool partners each use a CarLink vehicle).

Table4.1: CarLink Commute and Carpool Frequency

Days per Week Per cent Commuting Per cent Carpooling
with CarLink (n=13) with CarLink (n=13)

1 0% 15%

2 8% 23%

3 0% 38%

4 54% 23%

5 38% 0%

During the household interviews, severd Workside Commuters reported that when one partner
did not use CarLink, the other generdly did. Indeed, researchers observed that more CarLink
vehicles were actudly driven to LLNL than anticipated because many users drove done. This
trend would have definitdy affected program effectiveness, had al ten carpools been operationa
a one time. Hence, adtricter carpool policy or more unassigned vehicles may be needed in a
larger program. Throughout the project, there were only a handful of occasions when users were
forced to wait for avehicle; in these cases, wait times were dmost dways less than ten minutes.
For the most part, Homeside Users and Workside Commuters generdly adhered to their
Specified commute schedules.

Figure 4.9 below provides an estimate of the number of arrivals and departures per hour. These
datareflect weekdays during August. The figure shows Homeside User trip end times (i.e., when
they arrived at the Dublin/Pleasanton BART sation) and Workside Commuter start times (i.e.,
when they |€eft the Sation). Afternoon Homeside User gart times (i.e., when they left the BART
gation) and Workside Commuter trip end times (i.e., when they arrived at the BART dation) are
aso provided. These data reflect all weekday trips, so not al of them are BART-based commute

trips.

5 Please note an expanded discussion of user carpool reactionsisincluded in Section 4.3.7: Carpool Concerns.



Figure 4.9: Vehicle Transfer
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The above figure illustrates how the two groups  schedules worked together. Most Homeside
Users parked CarLink vehicles at BART in the morning before the mgjority of Workside
Commuters arrived at the station. In the evening the opposite occurred. However, there was less
flexibility in the evening snce members of both groups arrived a BART at 5pm.

418 Day Use

As discussed in Chapter 2: CarLink: An Operationa Perspective, the Day Use program began
|ater than originally planned with fewer members>® Furthermore, Day Users were only alowed
to access two of the five (designated) CarLink lots during the first month of the three and one-
half-month program. This resulted in limited usage throughout most of July.®’ Although the fidd
test did not provide a clear picture of active Day Use, researchers developed ideas for how to
improve this service.

Both Workside Commuters and Day Users could participate in the Day Use program. Figure
4.10 below shows the number of Day Use trips taken per week. Day Useis defined as any
excurson, originating from LLNL during the day, thet is not acommute trip. A Day Usetripis
aso defined here as around trip rather than a one-way trip. This facilitates carsharing hilling,
whichistypicaly cdculated asthe totd time and mileage accumulated away from a shared-use
lot. Please note that the Day Use program did not begin officialy until July 6, 1999; thus, Day
Use trips taken before this period were made exclusvely by Worksde Commuters.

%% Eleven individuals went through all Day Use training sessions; of the 11, only six accessed vehicles during the
data-gathering portion of the field test. In addition to these 11 individuals, active Workside Commuters were also
eligibleto participate in Day Use.

" Please note that this report only accounts for the months of July and August 1999. Although the CarLink program
continued throughout November 15, 1999, the data analyzed for this study are only reported through August 31,
1999.



Figure 4.10: Day Use Number of Trips Per Week
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From July to August, the number of trips varied greetly from alow of two to a high of 13.
During this same period, there was an average of gpproximately eight trips taken per week by
active Workside and Day Use members. Researchers aso noted that there were only three days
when more than two vehicles were used for Day Use. Thus, there was an excess Day Use
capecity. If Day Use members worked in a more centralized location than the Lab,® these
numbers could be tripled or quadrupled before vehicle demand exceeded supply.

Figures 4.11 illudtrates the total weekly Day Use VMT. While the weekly VMT loosdly
correspond to the number of weekly trips (Figure 4.10), differencesin average VMT per trip do
arise (see Figure 4.12). As shown, the average of most trips were within afive to ten mile range,
indicating trips to downtown Livermore or to participants homes. The two weeks (i.e., 6/7-6/11
and 8/2-8/6) with the highest average trip VMT included fewer trips, some of which were to the
Dublin/Peasanton area.

%8 please note that L ab participants requested five CarLink lot locations to meet their Day Use demand. LLNL has

work buildings spread throughout its one-square-mile campus.
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Figure 4.11: Total Day Use VMT Per Week
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Figure 4.12: Weekly Average VMT Per Trip
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Figure 4.13 below reflects the average time of aDay Use trip per week. The average trip during
most weeks was between one to two hours in length with a maximum of three hours. Researchers
learned that very few trips were scheduled for the same time period. During household

interviews, most users reported that if they had been charged for their trip time>® they might
shorten some trips (dthough they said many trip times were inflexible).

%9 Day Users were not charged for their personal trips (as planned) due to program delays.
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Figure 4.13: Average Day Use Trip Time Each Week
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Most Day Use trips were taken during the late morning and lunchtime. Some participants were
hesitant to make tripsin the late afternoon for fear that the Workside Commuters would need the
vehicles for their commute. Providing users with a better understanding of when vehicles are
needed (e.g., through an Internet- based reservation system) would likely encourage more
afternoon tripmaking. Nevertheess, it islikdy that amgority of persond tripswill be linked to
an individud’ s lunch hour. In the future, it would be useful to analyze the midday travel patterns
of dl workersin an employment center.

It might be safe to assume that each vehicle could accommodate up to two lunchtime trips and
two additiond trips per day. Assuming three round trips per vehicle each day, the number of
active users could increase up to 75 to 150 users. Thisassumesthat al authorized Day Users will
exhibit amilar needs to those in the fidld test (i.e., taking one to two trips per week).

SECTION 4.2 PARTICIPANT FEEDBACK METHODS

In this study, severa participant feedback tools were employed, including questionnaires

(Section 4.2.1), household interviews (Section 4.2.2), and focus groups (Section 4.2.3). Each tool
was designed to solicit specific information. Although participation in this sudy phase was
voluntary, it was described as a program responsibility. Incentives were provided to encourage
participation (i.e., $25 for questionnaires, $150 for household interviews, and $50 for attending
the focus group). A high percentage of users agreed to participate in the eva uation. Participant
response is discussed in each section below.

421 Questionnaires

The exit questionnaire was an efficient tool for collecting a broad range of information from field
test participants. It alowed researchersto ask a diverse set of questions and build upon the
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questionnaires completed at the beginning of the field test (see Chapter 3: CarLink Participant
Profile). Anonymity provided respondents with an opportunity to more fredly answer questions.

Thefind CarLink questionnaire was mailed to al field test participants. Incentives, reminder
cdls, and e-mails helped promote a 73% response rate (See Table 4.2). Researchers mailed the
exit questionnaire to participants on September 17, 1999, after the completion of the data
collection phase® of thefidd tet (i.e,, in-vehide trip diaries). Thefind questionnaireisinduded
in Appendix 11: CarLink Questionnaire.

Table 4.2: Response Ratefor Exit Survey

Group Questionnaires Questionnaires | Response

Mailed Returned Rate
Homeside 11 6 55%
Workside 18 13 2%
Day Use 12 11 92%
Total 41 30 73%

422 Household Interviews

Household interviews provided participants with an opportunity to discuss specific program
issues and elaborate on their experiences in their own homes. Other household members, in
addition to the primary participant, were encouraged to share their perspectives. During the
interview, researchers asked questions to direct and foster the discussion.

Researchers also used Interactive Stated Response (ISR) techniques to deepen the consideration
of CarLink and willingnessto pay for this system. ISR interviews, which are grounded in the
actud behavior of participants, ensure that households explore the impacts of new travel options
on therr lifestyle, activity, and travel choices.

The principd interview god was to ensure researchers perceived CarLink through the eyes of
users and understand how they valued this service. Households completed travel diaries prior to
the fidd test. The interviews employed data from before and during the field test to explore
differencesin travel and activity choices, asrecorded in the diaries. The interview protocol is
included in Appendix I11: Household Interview Protocal.

To summarize, each interview began with a short introduction, followed by afew questions

about how the household learned about CarLink and their initial impressons. The interviewer
then showed the participants a poster-sized timedine of their travel, congtructed from pre-fidd

test travel diaries. The household discussed how typicd the travel was and what other trips they
make regularly. Next, the interviewer took the same days (with variations based upon the
discussion) and asked how they accomplished their travel using CarLink. Findly, different
CarLink scenarios were presented (e.g., CarLink lots at more and different locations at arange of

%0 please note that in-vehicle trip diary datawere collected throughout the field test (i.e., November 15, 1999).
Analysis only includes data collected from January through August 1999.



cost structures), during which the household' s interest in each and willingness to pay for them
were discussed.

CarLink household interviews were conducted with representatives from dl three user groups.
The sample included six Workside Commuters, three Homeside Users, and two Day Users. This
distribution of users was selected to represent the ratio of authorized users. The response rate was
100%. A totdl of ten interviews were conducted by CarLink staff, between October 21 and
November 15, 1999.

Through this process, severd new issues and ideas were identified. Whileit is not possble to
generdize from asmall sample of household interviews, this survey tool provided detailed,
persona perspectives that are difficult to collect through questionnaires and focus groups. For
instance, the one household with a newborn baby was able to share their unique perspectives
more readily than they could have in a questionnaire. Despite their research vaue, household
interviews are resource intense, including preparation time, the interview (i.e., two hours), trave,
incentives, and transcription time.

Data gathered from these interviews contributed significantly to field test understanding, as
discussed in Section 4.3. In particular, researchers were able to focus on atypica travel. Due to
variable schedules, many participants had as many atypica days astypical ones.

423 Focus Group

In this study, the focus group was designed to provide a setting in which severd individuas who
participated in the study came together to explore the CarLink service and larger visons of smart
carsharing in the San Francisco Bay Area. Thislarger image was intended to be alarger
carsharing service, as usars envisioned it in the San Francisco region.

Focus groups are designed to encourage individua involvement and group interaction.
Generdly, focus groups are comprised of individuas with smilar experiences or backgrounds
related to the study. Focus groups are a cost-effective tool to solicit ideas and information in a
group setting. The moderator presented specific topics related to the CarLink field test and
broader carsharing applications and facilitated participant response. A primary disadvantage of
focus groups is that some individuas may not express their own views and are lead by other

participants.

During the focus group, the group built carsharing images through a discussion of their CarLink
experiences. Through the process of building these images, participants revealed what they
consdered to be the essentid features of these systems. These included important system design
elements, such aswhat types of vehicles should be available, where they are available, how they
are accessed, and how useis billed. By congtructing this image, people reveded how much they
valued this new transportation service, how that value was congtructed, and whether thisnew
trangportation mode complements (e.g., adds riders to trangt) conventiond trangit services. The
find images produced were less important than what was reveded in the process of building the
images.
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Although two focus groups were planned, researchers only conducted one focus group,
consisting of 11 Day Users, at the end of the program. The second group was not held because
many individuals dready participated in a household interview and completed an exit
guestionnaire. The purpose was to discuss the CarLink Day Use program, improve Day Use, and
design abroader carsharing service that might address their needs more closely. Susan Shaheen
moderated the session on November 17, 1999, at LLNL.

Data gathered from the focus group contributed significantly to Day Use program understanding.
In particular, many participants discussed the reasons they used the program only sporadically.
For further detail on focus group results, please see Section 4.3 I1ssue Analyses. The focus group
protocal isincluded in Appendix IV: Focus Group Protocal.

SECTION 4.3 ISSUE ANALYSES

This section includes a discussion of key fidd test issues and findings, including: smart
technologies, parking issues, productivity and enjoyment of commute time, spontaneity and
ability to respond to an emergency, perceived environmental impacts, vehicle variety, carpools,
moda shifts, persond vehicle sale, travel behavior after CarLink, and miscellaneous issues. Each
topic isintroduced and findings from the three evauation methods (i.e.,, questionnaires,
household interviews, and focus groups) are provided.

43.1 Smart Technologies

A primary component of the CarLink demongtration was the advanced technology employed to
operate the fidld test. Users were exposed to four specific technologes, including: an dectronic
key manager and smart cards at the Dublin/Pleasanton BART station,®! an Internet-based
reservation system for Day Usea LLNL, CNG vehicle refuding, and AVL and trip data
collection devices (i.e,, Teletrac system). In generd, dl participants viewed the technology
favorably. Although participants had concerns about reliability, they preferred an automated
service overdl.

4311 Questionnaires

Questionnaire responses demongtrated a high user comfort level with al four CarLink
technologies (see Figure 4.14 below). Respondents tended to prefer automated systemsto
manua methods (i.e., the eectronic key manager to the manua key boxes and the “smart” data
collection system over manud trip diaries). Since gpproximately 20% of respondents were
“Uncomfortable’ to “Moderately Comfortable’ with the Teletrac data collection method, further
improvements could be made to increase user satisfaction. Such improvements might include
increasing the level of automation to diminate the need for driversto enter data (e.g., dataare
automaticaly collected and sent to atraffic management center), such as VMT, fud leve, and
number of passengers.

61 Manual key boxes were employed at each of the five LLNL lots due to program budget and logistical limitations.



Figure 4.14: Comfort with Technology (n = 27)
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Of the CarLink technologies, only CNG refudling made some respondents “Very
Uncomfortable’ (i.e., less than 10%). Indeed, none of the smart technologies® made more than
6% of respondents fed “Uncomfortable.” With members being exposed to so many novel items
(eg., dterndtive-fud vehicles, smart technologies, as well as the carsharing concept), it is
interesting to note that participants were not overwhelmed by the new technol ogies nor found
them objectionable. Neverthdess, this may be reflective of the high education and income level
of mogt participants.

43.1.2 Household I nterviews

Household interviews vaidated questionnaire findings regarding participant perception of the
CarLink smart technologies. Participants reported that each device was straightforward to use.
Many stated that they needed a couple of days to familiarize themsalves with Teletrac and the
CNG refuding systems. When problems arose, participants were willing to adapt or, if
necessary, circumvent the system in accordance with CarLink staff direction. For example,
participants were asked to employ manud trip diaries when the Teletrac system was disabled.

Suggestions for improving the CarLink smart technologies include providing red-time access to
the booking schedule and location of CarLink vehicles (e.g., on aweb page accessible from
home or work, at the key manager, or ingde the CarLink vehicles). Thiswould facilitate vehicle
use and access, aswell as user confidence in system reiability. The main suggestion for
improving CNG refuding was better training, particularly because the equipment was updated
mid-project.

%2 Smart technologies included the BART key manager, the AVL system (Teletrac), and the Internet-based
reservation systemat LLNL.
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43.1.3 Day User Focus Group

The CarLink Day Use program only incorporated two smart technologies (i.e., the CNG vehicles
and the reservation system). Severa participants were concerned about the process and time
needed for refuding the vehicles. Not surprisingly, the more frequent a Day User employed the
system, the more familiar and comfortable they became with refuding.

The reservation system was positively received. While a couple of participants said that they
would prefer human contact, most were comfortable using this system. It should be noted that
LLNL participants requested and designed the reservations web page for this program.
Suggestions for improving the web site included choosing their own passwords and including
real-time vehicle location information. Furthermore, severa expressed interest in spontaneous
rentals (i.e., without reservations) in which avehicle light bulb would indicate each car’ srenta
satus (i.e., reserved or open).

4.3.2 CarLink Vehicle Parking

The location of CarLink parking is a carsharing success factor. Focus groups, completed as part
of theinitid CarLink longitudina study (Shaheen, 1999), found that participants were interested
in lots that were ample to access, secure, and well maintained. In establishing the CarLink lots,
project partners kept these pointsin mind. Overdl, members were pleased with the CarLink lots,
except saveral Day Users who were frugtrated by limited lot openings at the beginning of the
Day Use program (see Chapter 2).

4321 Questionnaires

On ascde of zero to five, participants were asked to rate |ot location, the benefits of reserved
parking, and lot convenience. Mean scores for the three groups are listed in Table 4.3 below; five
indicates the highest positive rating. Homeside Users, who only used the Dublin/Pleasanton
BART dation lot, were extremely postive in each of the questions. While six of the 13 Workside
Commuters recorded afive for dl three questions, varying amounts of dissatisfaction among the
others participants lowered the mean scores, dightly. In contrast, only one Day User provided a
score of five for dl three questions. Researchers expected arange in response among Workside
Commuters and Day Users because the distribution of work sites at LLNL meant that lots were
much closer for some individuass than others,

Table4.3: CarLink Lots
Issue Homesde | Workside Day Use
(n=6) (n=13) (n=11)
Lot Placement 481 443 316
Reserved Spaces 4.98 456 443
L ot Convenience 476 4.46 312

Note: A score of zero indicates the most negative response and a score of five
indicates the highest positive response.



43.2.2 Household I nterviews

As expected, Homeside Users were pleased with the location of the CarLink lot at the BART
gation. Since the Dublin/Pleasanton BART lat fills up very quickly on weekdays, trangit riders
must arrive a the station early to avoid along walk. In fact, many BART riders drive to work
when they are unable to find a parking spot at the BART dation. Thus, Homeside Users
expressed great satisfaction with the reserved parking near the BART entrance. Severa stated
that they were able to leave their houses later in the morning due to CarLink. One Homeside
User, who gtill took BART before the morning rush, was still pleased because his persond
vehicle was alarge truck that he was only permitted to park along distance from the BART
entrance.

Although many Workside Commuters had never parked at the Dublin/Pleasanton BART gation
before (10 of the 14 responding Workside Commuters did not use BART on aregular basis),
they still found it convenient. Workside Commuters who boarded BART at popular stations
expressed dissatisfaction with long walks on their home end. Workside Commuters were aso
satisfied with the find lot Structure at LLNL (i.e., lots were moved and added during the program
a the request of participants). Some Workside Commuters and Day Users were willing to walk
or bike severa blocksto access avehicle. Most said that they would be willing to park ina
different lot on most days, if the CarLink system needed the vehiclesin aparticular lot.
Nevertheless, some were adamant that CarLink lots had to be located within two or three blocks
of their office. Nearly everyone said that they would prefer lots nearby (e.g., during inclement
wesether, when dressed more formally, or transporting items). Since the LLNL workforceis
spread over a one-square-mile fadility, it was difficult to reach everyone with only five lots®®
Rather than increase the number of lots (at least until there are more vehicles), it might be
advisable to recruit members working near the most popular lots.

All three groups said that designated parking spaces were not necessary for each vehicle. In other
words, if Car A was not parked in Space A, participants thought they would have little difficulty
locating the assigned vehide, assuming it isin an assigned lot. Thisis an important finding since
thiswould adlow designers to reduce the number of parking spaces required for CarLink

vehicles, generating substantia gainsfor BART, other trangt agencies, employers, property
management agencies, and retailers.

43.2.3 Day Use Focus Group

Many participants stated that |ot location was important and some cited that inconvenience was a
primary reason they seldom or never used CarLink. Many thought that the lots should be
dispersed as widely as possible to provide vehicle access to more workers. Participants stated
that a minimum of three lots would be necessary at the Lab and five would beided (i.e., with a
fleet of 10 to 12 vehicles), with one in the center of campus and one near each corner of the
fadlity.
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63 Although the Day Use focus group suggested a set of lots that were even more accessible than those selected for

the field test. These suggestions may have resulted from Day Use experience.
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433 Commute Enjoyment

One quedtion of sgnificant interest to researchersis how enjoyable or productive an individud’s
commute was with CarLink. In instances when CarLink use carried additiond costs or time
pendties, it was hypothesized that other benefits might emerge (e.g., reduced diress).
Researchers expected this finding among participants who commuted through highly congested
aress.

4331 Questionnaires

Homesde Users and Workside Commuters were asked how CarLink affected their commute
stress level and persond time.®* Their mean scores are shown in Table 4.4 below, where a score
of five indicates lower stress and enhanced persond time during the commute. All but one
Homeside User indicated reduced stress levels, and only one respondent recorded a score over a
four, which indicated that stress level was sgnificantly lower. Thisresult is expected because
CarLink did not radically dter the commute patterns of participants (i.e., most were commuting
with BART to varying degrees previoudy), but CarLink did reduce parking and walking hasdes.
All respondents indicated that it was very important that their commute time was available for
persond use. For example, each Homeside User spent aminimum of 25 minutes on BART each
way, which dlowed them to use thistime for other activities than driving.

Table4.4: Time During Commute
Question Homeside (n=6) Workside (n=13)
Stresslevel during commute 3.65 4,00
Availability of commute time for 4,65 374

personal use

Note: A score of zero indicates higher stress and personal time during commute is not important,
and a score of five indicates lower stress and personal time during commute is important.

All but one Workside Commuter indicated that commute stress was lowered with CarLink, and
gx of the 13 respondents provided a score of four or higher. The higher stress reduction among
thisgroup islikely due to amore drastic moda shift from driving done to the BART/CarLink
carpool.®® Workside Commuters varied more than Homeside Users in their response to a second
question (i.e,, availability of commute time for persond use). While six of the 13 respondents
provided a score of five, threeindividuals indicated a score below 1.5. Two of these individuals
lived within one stop of the BART gation and did not have sufficient time on the train.

4.33.2 Household I nterviews
During the househald interviews, each participant was asked about their commute stress and

whether they arrived at work in a better disposition due to CarLink. Most Homeside Users
clamed adight stress reduction, primarily because of BART parking convenience. However,

%4 Most Day Users did not have sufficient time in the program for CarLink to alter their commute behavior, such as
shifting from carsto bicycles.
%5 Ten of the fourteen responding Workside Commuters did not use BART on aregular basis before CarLink.
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some of this benefit may have been offset by concern about getting vehiclesto BART in timefor
Workside Commuters.

All of the Workside Commuters said they arrived at work more relaxed, dthough afew
experienced some added stress from juggling their own schedules with a carpool partner and the
BART train. Not surprisingly, those who took BART further than one stop enjoyed working or
relaxing on the train. For some, thiswas a very important CarLink feature. One individua sad
he was able to work “very productively” on BART; another said it was her only opportunity to
pleasure read. Another participant said it gave her achanceto “catch her breath” before arriving
at work. For two participants who took BART only one stop, the added hasde and transit
commute time were sgnificant drawbacks. This led both to leave the program, adthough one later
returned due to concept interest. Furthermore, a third Workside Commuter%a living one sop
away¥a was satidfied taking BART for only one segment.

Many respondents indicated that they had not conscioudy factored “commute well being” into
their decision to join or remain in CarLink. Initidly, they caculated the time and cot differentia
of CarLink in contrast to their current modes. Most dso gave CarLink afew extra points for its
environmental benefits (e.g., CNG vehicles and trangt linkage). Although severd users ated
that CarLink%4in its present form¥. was costly and time-consuming, these same individuds gave
the program excedllent reviews. Thisimplies that even these individuas had a positive commute
experience, otherwise they would have left the program. Another household stated that while
they included the cogt of il changesinto their caculations, they did not factor in reduced hasde
benefits¥a even though they considered them significant. In the future, increased persond time
and reduced stress should be emphasized in marketing carsharing services, linked to trangt.

4.3.3.3 Day Use Focus Group

Although few were able to modify their commutes because of CarLink, most participants thought
that carpooling, busing, and biking were preferable to driving done. Many identified the same
advantages as Workside Commuters: They were able to rest or work while commuting and put
fewer miles on their persond vehicles.

434 Spontaneity and Emer gency Response with CarLink

CarLink flexibility is aso an important issue to program success. As expected, many individuas
prefer trangportation modes that alow them to act spontaneoudy or respond quickly to an
emergency. In fact, CarLink longitudina survey participantsidentified these attributes as
potentia CarLink limitations (Shaheen, 1999). Thus it isinteresting to review the exit
perceptions of participants to these variables.

Idedlly, CarLink should provide trangt users with alevel of spontaneity Smilar to thet of a
persond vehicle, but in practice it may fdl short. Many individuds select their modes on the
basis of occasond versus daily needs. A short-term field test, like CarLink, dlowed researchers
to andyze users perceptions of such issues, but only document actua response (e.g., to an
emergency) on rare occasions. During the program, three different users (one Homeside and two
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Workside) reported that they had returned home mid-day when their children’s school/day care
cdled. All sad that they were able to do so adequately with CarLink.

434.1 Questionnaires

Figures 4.15 and 4.16 below illustrate how the three groups evaluated CarLink spontaneity and
emergency response. For spontaneity, there was a tremendous range in response among user
groups. For Homeside Users, weekday spontaneity was perceived neutraly. Thisis probably
because these individuas aready commuted via BART on aregular basis prior to CarLink;
therefore, their commute modes were very smilar. Those Homeside individuals who provided
low scores for spontaneity may have felt restricted by the limited fuel range of the CNG
vehicles®®

Mosgt Worksde Commuters did not think that CarLink limited their spontaneity. Thisis more
surprising because for ten of these participants BART was a new commute mode. They enjoyed
the flexibility thet CarLink offered for driving to and from BART and performing errands during
the day. They were less concerned about any lost spontaneity. Day Users responded smilarly to
Worksde Commuters, dthough lot access concerns likely lowered this group’s mean. Since
many Day Users carpooled, biked, bused, or walked to work, CarLink should have only
increased their mobility options and spontaneity.

Figure4.15: Ability to Take Spontaneous Trips
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On emergency response, most Homeside Users felt that CarLink did little to lessen their quick
response. The one individua, who commuted the farthest from home to BART, may have
reported this due to limited CNG infrastructure concerns. It is interesting to note that only five
Worksde Commuters provided scores below 1.5 (i.e., one point lower than neutra), snce

% The CNG vehicleswere limited in range because of the limited CNG infrastructureiin this area.



CarLink appears to be stricter than driving alone. Two Workside Commuters, who scored
CarLink high on emergency response, might have been contragting it to carpooling or bussing.
Finaly, Day Users dso responded positively regarding emergency response. Thisis quite logica
since CarLink would increase their options. These results indicate that while thisissueisa
concern for some, it isnot universd. It isinteresting that for most participants neither of these
factors was a sgnificant limitation. Thisislikely due to their commute modes prior to CarLink
(i.e., primarily trangt and carpooling).

Figure4.16: Ability to Respond to an Emergency
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4.34.2 Household I nterviews

During the household interviews, very few users stated that CarLink would serioudy redtrict
them in an emergency. Mogt felt that for “minor” emergencies they could use CarLink and
BART. For “mgor” emergencies, they could borrow avehicle or arrange to take a CarLink
vehicle home. Only three respondents said they had to leave work early due to an emergency. All
had prepared for such a contingency and were able to use a CarLink vehicle, dthough they did
have some concerns about accessing an adequately fueled vehicle.

Overdl, Homesde Users fdt that CarLink had little impact on their spontaneity, since they used
BART prior to CarLink. After individuals were authorized to fud at local CNG gations, they no
longer felt limited by range. Most Workside Commuters said they took very few day trips, and
CarLink did little to reduce their midday tripmaking ability. Findly, Day Users thought that
CarLink enhanced their ability to be spontaneous.

In contrast, commute scheduling limited users spontaneity. Homeside Users were concerned
about getting carsto BART in time for Worksde Commuters, especidly early in the program.
Smilarly, Worksde Commuters were worried about getting cars back to BART in time for their
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counterparts. Sometimes individuals would drive their persond vehiclesto avoid scheduling
problems. Thus, it appears that these concerns led Homeside Users to use BART more
consgtently and a few Workside Commuters to take BART less frequently.

4343 Day Use Focus Group

Focus group participants agreed that CarLink increased their overal spontaneity and flexibility.
Several said they were able to bike or carpool more frequently with CarLink, knowing that
vehicles were available for their persona use at work. A couple of individuas mentioned,
however, that alack of spontaneity was good because they were less likely to stay at work late
when they carpooled. All members believed CarLink increased their mobility and would have
used it more, if afternoon hours were extended or vehicles could be driven home occasiondly.

435 Perceived CarLink Environmental Benefits

One environmenta bendfit of trangt-linked carsharing is increased transit ridership.
Furthermore, by serving multiple users each day, vehicles would spend less time parked and
reduce parking demand. Use of naturd gas vehiclesin this study dso provided additiond air-
qudity bendfits. While the environment was afactor in many individud’ s decison to join
CarLink, it was seldom the principd factor.

435.1 Questionnaires

All Homeside Usersrated CarLink very positively for its environmenta benefits (i.e., amean
score of 4.7 on a continuous scale, ranging from zero to five). Workside Commuters provided a
dightly lower mean score (i.e,, 4.5). The Day User group’s score was dightly lower il (i.e,
4.2).

4352 Household I nterviews

Three of the interview participants (dl Workside Commuters) stated the main reason they joined
CarLink were the environmental benefits. In particular, one of these individuals was motivated to
participate because of his persona and academic curiogity with dternative fue vehicles.

Moreover, two Workside Commuters and a Day User reported that the environment factored into
their decison to join CarLink.

In contrast, one Homeside User and Workside Commuter said the environmental benefits of
CarLink did not influence their membership decision; however, they now thought that thiswas
an important program aitribute. For the remaining respondents, CarLink’ s environmental benefits
were unimportant. To summarize, one-hdf of the interview participants stated that CarLink’s
potentia environmental contributed to their decision to participate.



4.3.6 Vehicle Variety

The CarLink fied test included afleet of twelve identicd, four-door CNG sedan vehicles. While
these vehicles satisfied most users needs, many thought a pickup truck would add significantly
to the system benefits. Sightly fewer requested a minivan for carrying severd passengers.

436.1 Questionnaires

Figure 4.17 below shows how users rated their satisfaction with CarLink’ s limited vehicle
variety. Few members were dissatisfied with it, and the remainder thought sedans met most
needs and was not an issue.

Figure4.17: CarLink Vehicle Variety Satisfaction
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4.3.6.2 Household I nterviews

All Homeside Users reported that atruck would be a useful addition to the CarLink flegt. One
individua even stated that CarLink truck rentals would enable him to sdll his own pickup.
Workside Commuters and Day Users stated they did not require specia vehicles on weekdays,
but severd were interested in peciaty vehicle rentals on weekends. All user groups thought that
the CarLink vehicles handled well and the Honda Civics were good for commuting and in-town
driving. All participants said that they would be comfortable driving atruck, if no sedans were
avalable

4.3.7 Carpool Concerns
Although carsharing does not require the use of carpooling, project implementers asked the

Worksde Commuters to do so. Carpooling increases the environmenta benefits of trangt
ridership and can lower program costs for members. The carpooling requirement was a
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sgnificant one for many Workside Users, since it increased the complexity of their commutes.
Initidly, participants were hesitant about carpooling, but most were comfortable with this by the
program’s end.

43.7.1 Questionnaires

Table 4.5 below shows the number of days per week Workside Commuters reported carpooling
in CarLink vehicles. Dueto travel schedules and assgnment logigtics, there were times when
users did not have a partner. Interestingly, no one reported carpooling everyday, and two of the
13 respondents said that they carpooled once aweek or less. While this often resulted in each
“partner” driving a CarLink vehicle, it dso meant that individuas drove their own vehicdesto
LLNL (to work early or late).

Table4.5: Average Number of Days Per Week

Worksde Commuters Carpool (n=11)
Number of Days Number of Users

gh|WIN|F-
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Workside Commuters were asked to report the reasons they did not carpool everyday.
Respondents were provided with seven explanatory statements. For each response, participants
could select one of the following choices: “Never,” “Infrequently,” “ Sometimes,” “ Often,” or
“Always.” Researchers assigned a point value, ranging from one to five, for each reason and
summed the total responses (see Table 4.6 below). One particular response did not emerge.
Three of the top four choices, however, did address partner communication. These data suggest
that communication mechanisms could be developed to improve carpooling logigtics.

Table 4.6: Reasons Workside Commuters
Did Not Carpool (n=11)

Reason Score
Partner tells me they won’t be there. 24
It's hard to schedule with my partner. 24

| work early and/or stay late. 23
Carpool partner(s) doesn’t show up. 23

| do not have an assigned partner. 20

| like driving alone. 14
High availability of carsthat day. 11

Note: The possible scores ranged from 11 (all respondents stating
“Never”) to 55 (all respondents responding “Always”).
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4.3.7.2 Household I nterviews

All Workside Commuters reported that they were comfortable communicating with their partner.
Half sad that they were unaware of the carpooling requirement when they joined the program.
Nevertheess, carpooling was only a sgnificant problem for oneindividud. Thisindividua

dtered his schedule two to three times per week and brought work home so he could participate;
eventually, he dropped out of the program.

Two participants dtered their schedules dightly, regularly leaving home 10 to 15 minutes eerlier
or later, to accommodate their partner. Occasiondly, most worked a half-hour to an hour later to
oblige a carpool partner’s schedule. A few Works de Commuters mentioned that they would
have been willing to change partners daily (i.e., casud carpools) to reduce costs or increase

program efficiency.

4.3.8 Overall Trip Modal Shift

An interesting research question iswhether CarLink usage dtered the travel modes and behavior
of program participants for commute and non-commute trips (e.g., errands). Did CarLink
constrain members and force them to make trips at inconvenient times or did it provide new
options? Did CarLink encourage BART use for non-commute trips? How did CarLink affect
overdl carpooling, walking, and bussing?

438.1 Questionnaires

In the exit questionnaire, respondents were asked how their travel shifted among travel modes
after CarLink use. These data are presented in Table 4.7 and reflect average mode change for
commute and non-commuite trips (by user group). Before CarLink use, participants completed a
three-day travel diary. Researchers caculated CarLink modal shifts using these baseline data,
CarLink vehiclelogs, and the exit questionnaire, which captured non-CarLink trips.

Table4.7. CarLink Modal Percentage Point Shifts
Mode Homesde | Workside Day Use
(n=6) (n=13) (n=11)
Household Vehicle -53.7 -49.7 N/A
Carpool -39 +17.2 +4.6
Bus -8.3 -25.8 -54
Bike -14.3 +1.7 +10.8
Walk -16.3 +12.7 +5.6
Recreational Public Transit -24.0 +21.8 N/A
Drive Alone -13.2 -25.6 -6.5

Note: Questions about “ Recreational Public Transit” and “Drive Alone” modes were asked
separately. Thus, “Recreational Public Transit” is a subset of “Bus’ and “Drive Alone” is
asubset of “Household Vehicle” use.

As expected, the most Significant change occurred in household vehicle use. Interestingly, the
modal shift for Homeside Users was only dightly more (i.e., four percentage points) than
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Workside Commuters, despite greater vehicle access (i.e., on evenings and weekends). This
likely resulted from many Homeside Users®’ shifting from a persona vehicleto a CarLink car
for their short commute to BART, while Workside Commuters (dl of whom lived at least 30
miles away from work and previoudy drove the entire way®®) grestly reduced their persond
vehicle use. Workside Commuters reported a Sizable reduction in household VMT due to modal
shift, while Homeside Users reported aminima commute change. However, they did perceive a
household vehicle usage reduction due to evening and weekend CarLink trips.

An increase in recregtiond trips via public trangt by Worksde Commutersislogica, since they
became more familiar with BART and had easy accessto it. In contrast, Homeside Users showed
a negative change, perhaps because they used the CarLink vehicle on evenings and weekends for
trips previoudy performed using transit.

The generd shift in Workside Commuter trips from drive done to carpool is a defining CarLink
modd feature. The decrease in Sngle-occupancy trips by Homeside Usersis likely due to more
frequent BART use. Furthermore, one Homeside User started carpooling with another BART
commuter using CarLink (partialy encouraged by his CarLink participation).

It is notable that Homeside Users carpooled, bussed, biked, and walked less after CarLink. This
likely reflects CarLink vehicle access on evenings and weekends.

Interestingly, Workside Commuters significantly decreased bus use and increased walking trips.
Of the 13 Workside respondents, three reduced their bus use to zero percent. Although these
usersdid not previoudy bus each day, severd shifted their bus use to CarLink. Increased
walking among Works de Commuters was primarily due to walking trips to and from CarLink
lotsat BART and LLNL.

4382 Household | nterviews

In two of the three Homeside User interviews, members said that CarLink affected their non-
commute tripmaking. However, CarLink dataindicate that Homeside Users did not make more
BART non-commute trips than previoudy (i.e., sldom). Finaly, an interesting anecdote was
discovered. One Homeside User frequently visited the gym after work. Prior to CarLink, he
would drive directly to the gym from BART. However, during CarLink, he was unable to store
his workout clothes in the CarLink vehicles, so he would drive home, change, and then go to the
gym. Thus, this user recommended supplying lockers a the BART gtations to reduce tripmaking.

During the interviews, three Worksde Commuters reported that CarLink had little to no impact
on non-commute tripmaking. These individuas perform most of their errands near home. Prior
to CarLink, two said they occasondly ran errands on their way home from work; during the
field tet, they shifted these occasiondl trips to weekends.®® Half of the interviewees reported the
same frequency of BART use for non-commuite trips during CarLink, while the other haf did
increase their BART usage for non-commute trips.

67 Again, please note that all commuted viaBART on aregular basis before CarLink.
% During CarLink, Workside Commuters traveled using BART and their personal vehicles.
8 Thisresulted in only one shifted trip per month (i.e., from aweekday to weekend).



The two Day Users reported a change in their non-commute travel, although they did not use
BART more often. One formerly ran errands on weekends or after work, via bus. With CarLink,
thisindividua could now run errands during lunch. Prior to CarLink, the second Day User drove
to work, rather than vanpooling, when he had to go off-gte for an gppointment. During CarLink,
he was able to vanpool and use a CarLink vehicle when he wanted to take a persond trip.

The following sections describe issues that were only raised during the household interviews.
439 CarLink Changes Needed for Vehicle Sale?

During the household interviews, researchers asked participants what program dterations would
be necessary to encourage them to sdll a persond vehicle. Most respondents thought that they
would remain in their present user group (i.e., Workside Commuters would not become
Homeside Users), even in an expanded system. Everyone bdieved that CarLink would be much
more cost-effective, if they were ableto sdll acar and avoid itsfixed cogts. All three Homeside
Users (interviewed) said that they would sell avehicle, if CarLink became a permanent service.
In fact, one participant sold a vehicle during the field test. He dso reported that he would likely
sl histruck, especidly if CarLink offered pickups for hauling cargo. The Homeside User group
is perhaps the most logical one to encourage persond vehicle sale, snce CarLink provides nearly
al the convenience of atraditiona car on the home end.

Worksde Commuters were more hesitant about selling a vehicle. They requested that more
CarLink lots be provided a additionad BART dations. Severd individuals also requested that
BART trainsrun later a night and CarLink provide greater vehicle variety.

One Day User did not own a car and supplemented his travel modes with CarLink. Before the
field test, a second Day User sold one of his vehicles and found his remaining vehide was
adequate for his household' s needs, while he traveled to work via a combination CarLink and

vanpool.

4.3.10 What Will Participants Do After CarLink?

Since the program continued through November 15, 1999, and interviews were conducted before

the program’s end,”® researchers asked participants how their travel and vehicle use would likely
change after CarLink. At the time of the interviews, al Homeside Users were thinking about
buying anew car to replace their CarLink vehicle. Indeed, one participant had recently visted a
dedlership to shop for a car with better mileage than his truck. Another household was
considering the purchase of asmall used vehidle or motorcycle’™ to drive to and from BART.
Findly, another household was debating the purchase of an additiond vehicle because one of
their children began to drive during the field test.
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70 Exit questionnaires, focus groups, and household interviews were conducted prior to November 15, 1999, due to

research contract requirements.
"1 To take advantage of special parking at the Dublin/Pleasanton BART station.
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After thefidd test, dl Workside Commuters said they would return to solo driving astheir
principa mode, with some carpooling. One married couple discussed buying a used vehicle to
park at the Dublin/Pleasanton BART gation. Finaly, Day Users planned to return to pre-
CarLink travel patterns (i.e., meaning biking, busing, and vanpooling), with a bit more solo
driving to undertake midday trips.

4311 Miscellaneous Comments

Other issues discussed during the household interviews included:

Participants were positive about the CarLink program and wanted to see it work. This
meant that they generdly took very good care of the vehicles and usudly strived to
reduce inconvenience for fellow members. They would try to return vehiclesin plenty of
time for the next user, either & LLNL or BART. Asindividuas became habituated to the
system, some would gretch this, especialy when they thought a sufficient number of
vehicleswere available.

One Homeside User household, who had an infant, felt constrained because they needed
acarsest. They did not think that offering car seatsin CarLink vehiclesor at BART
would help, because car seats require some persondization. Since traveling with a baby
requires alot of gear, CarLink was not practical for alarge portion of their trips.

Severd individuas said that broken radio antennas were amgjor program flaw. One
participant thought a cassette or compact disc player would greetly improve vehicle
enjoyment.

Not surprisingly, individuas who frequently traveled out of town were interested in
paying only for the days they used CarLink, rather than for an entire month (i.e,
Homeside Users and Workside Commuters).

One Homeside User household thought CarLink was very useful in freeing up a persond
vehidefor ther newly licensed son.

Two Works de Commuters emphasized that they tend to buy vehicles and use them until
they need to be replaced. These individuas said they were hesitant about becoming
Homeside Users, since they felt this program was too smilar to alease. They did not
want to pay the same or more for a vehicle a couple of yearsin the future.

Almost everyone thought that cdll phones were unnecessary, since most individuas have
them. A few interviewees were d o interested in mapping devices, but felt they would
use them infrequently. If CarLink became more widespread, many thought they would be
used more often (e.g., in unknown areas).
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SECTION 4.4 COMMUTE MODAL SHIFT

A primary CarLink goa—one of many carsharing programs—isto shift individuas away from
single occupancy vehicles (SOVs) toward a combination of trangt and shared vehicles. Although
aCarLink commute may Hill involve SOV trips, CarLink should reduce VMT (i.e., through
trangit ridership, carpooling, vanpooling, biking, and walking). How much reduction does
carsharing promote? Overal carsharing benefits would be lower if CarLink caused a shift away
from modes, such as buses and biking. All of these impacts need to be andyzed. Due to the short
time frame of the project and the limited sample size, a definitive answer to these questions
cannot be redlized through this exploratory program. An expanded demonstration, with more
reliable automated data collection methods, would provide better information.

The datafor this section are partidly from questionnaires, but primarily trip diaries; only those
participants for whom researchers had pre-CarLink and CarLink data were analyzed. The pre-
CarLink information istaken from initid questionnaires and athree-day trip diary that
participants completed before usng CarLink.

Commute modes prior to CarLink are discussed below. The discussion focuses on Homeside
Users and Workside Commuters only. These data include four Homeside Users and eight
Workside Commuters. Although Day Users may have changed, since they no longer needed to
drive to work to access a vehicle during the day, the program was operationa for too short a
period to effect asignificant change."? Table 4.8 summarizes user commute modes by percentage
prior to CarLink. All Homeside Users regularly commuted via BART before CarLink, as did two
Workside Commuters.

Table 4.8 Commute Modes Prior to CarLink (n=12)
Mode Percentage Average Miles | AverageMiles | Total Miles
Per Commute Per Day Per Week

Personal Vehicle 41.2% 16.9 338 2030
BART 46.0% 189 378 2270
Bus 3.4% 14 2.8 170
Walk 0.5% 0.2 04 225
Borrowed Vehicle 2.2% 09 18 110
Carpool 6.7% 2.8 5.6 330
Total 100.0% 41.1 82.2 4932.5

Table 4.9 below shows the commute modes of 12 CarLink users. As expected, the largest change
isfrom drive-alone car tripsto CarLink and BART. During CarLink, persond vehicletrips
accounted for only 2.5% of al commuite trips, with an average of 2.0 miles per day. Miles
traveled on BART increased by over 50%. With CarLink, there was no longer a bus component
to the commute, a 3.4 percentage point decrease. With CarLink carpooling, some vehicle trips

2 At least one Day User switched some drive alone commute trips to a vanpool because he could access a CarLink
vehicle.
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were counted twice in Table 4.9.” The numbersin parentheses report total vehicle miles traveled

versus passenger milestraveed.

Table 49 Commute Modeswith CarLink (n=12)
AverageMilesPer | AverageMilesPer | Total Miles
Mode Per centage Cgmmute Pergson/ Day Per Week
CarLink 26.9% 10.9 21.8(13.3) 1310 (800)
Personal Vehicle 2.5% 10 20 120
BART 69.2% 281 56.2 3370
Bus 0% 0.0 0.0 0
Walk 0.6% 0.3 0.6 30
Carpool 11.3% 4.6 9.2 552
Total 449 89.8 (81.3) 5382 (4872)

Note: The carpooling component assumes that Workside Commuters carpool half thetime (i.e.,
asreported in exit questionnaire). Most carpool trips were in a CarLink vehicle, which iswhy
the percentages do not sum to 100 percent. Due to carpooling, there were more “ passenger”
miles reported than “vehicle” milestraveled. The numbersin parentheses reflect actual VMT.

For the sample of 12, CarLink resulted in an average reduction in persona vehicle use of 31.8
miles per day. At the same time, there was an increase of 13.3 CarLink miles, with anet vehicle
reduction of 18.5 miles. Furthermore, these miles were dso shifted from conventiond vehiclesto
low-emisson vehicles.

Additionaly, BART ridership increased due to the program. For the 14 Workside Commuters
who responded to this question, 10 did not use BART prior to CarLink. CarLink also increased
the frequency of BART travel for Homeside Users. Thus, CarLink added aminimum of 20 new
BART trips each day it was fully used (i.e., by the new riders). Since veteran BART riders used
it more frequently and some responses were missing, this number could be higher.

SECTION 4.5 SUMMARY

This section summarizes the field test usage trends and participant program reactions. Due to the
short-term duration of the project, it was difficult to attract new Homeside Users.”* Because of
this, the Homeside User group reached and maintained its maximum membership (i.e., 10
households) in March and April. Meanwhile, the Workside Commuter group reached its pesk of
17 membersin April. Dueto logidtica difficulties, the Day Use Program did not begin until July,
and reached amembership of 12 in August. VMT pesked in April, with over 20,000 miles; after
severd long-distance Homesde Users | eft the program, VMT dropped appreciably.

The average length of CarLink trips was between 11.5 and 12.5 miles. Typica commute trip
length was less than 10 miles for Homeside Users and gpproximately 13 miles for the Workside

"3 For instance, consider ascenario in which two individuals each commute 50 miles, 20 of which is spent

carpooling together in a CarLink vehicle. Thetotal passenger milestraveled equal 100 miles, with 40% in a CarLink

vehicle. However, the CarLink vehicle was actually driven only 20 miles.
41t was much easier to attract Workside Commuters and Day Users, since the financial commitment was less

significant.



Commuters (i.e., the distance between the Dublin/Pleasanton BART station and LLNL).
Monthly average trip times varied between 10 to 25 minutes. Although Workside Commuter
trips were longer on average than Homeside Users' (during the first three months), the opposite
was true for the last three program months. Thisis probably due to the manud diaries employed
during the last three months, which were a more reliable data- gathering tool than Teletrac. As
expected, the most common trips were work trips.

There were very few ingances when members were forced to wait for avehicle. The mgority of
instances occurred during the first program months and were due to vehicles being returned with
inadequate fud levels. As Workside Commuters began to refudl more frequently and long-
distance Homeside Users I eft the program, these instances became much less frequent.

Various logitica problems delayed the Day Use component of the field test, which beganin
July. Furthermore, it was not until August that al five CarLink lotsat LLNL were opened to Day
Use members. As discussed in Section 4.1.7, the Day Use component was greatly underutilized.
In fact, it might be possible to enroll 7 to 15 Day Users per vehicle, dthough it would be
advisable to build dowly to these numbers.

Section 4.3 of this chapter discusses participant reaction to various program issues. These data
were gathered using questionnaires, household interviews, and afocus group. The chief areas
covered are;

Smart technologies. One of CarLink’s primary gods was to investigate the ability of smart
technologies to facilitate carsharing. CarLink used three smart technologies. a smart card key
manager system, a radio frequency- based automatic vehicle location system, and an Internet-
based Day Use reservation system at LLNL. CNG vehicles dso presented CarLink users with
afourth innovation. CarLink provided arange of advanced systems versus lower-tech
systems (e.g., manud key boxesat LLNL). CarLink users were more comfortable with the
smart card key manager at BART than with manua key boxes. In addition, they were more
comfortable with the Teletrac automated vehicle tracking system than they were with the
manual trip diaries used for the last three program months. User response to CNG fuding
was more mixed, with responses ranging from “Very Comfortable’ (~38%) to “Very
Uncomfortable” (~8%). Response to the Internet-based Day Use reservation system was
generdly positive, with users providing comments on how to improve this system.
Suggestionsincluded customizing participant passwords and adding red-time vehicle
location informeation.

Vehicle parking. Responseto LLNL parking varied sgnificantly based upon location.
Guaranteed parking at the Dublin/Pleasanton BART station received overwhel ming feedback
and was identified as a key success factor. Parking at LLNL received a more mixed response.
Choosing appropriate lots among the (~30) possible locations required user feedback and
flexibility from LLNL participants. The Day Use program had low levels of satisfaction for
vehicle location, as cars were available at only two lots early in the program. Day User
feedback indicated that vehicle usage and lot location satisfaction would have increased if dl
five LLNL lots were made available. Day User suggestions included providing one centra
carsharing lot and satdlite lots in each corner of the facility.
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Commute enjoyment. Workside Commuter response indicated that commute stress was
reduced during CarLink. Works de Commuters stated that being able to relax during their
BART commute and reduced persona vehicle mileage were significant program benefits.
Since most Homeside Users employed BART to commuite prior to CarLink, they did not
generaly experience stress reduction. Homeside Users perceived great additional benefit
from guaranteed parking at the Dublin/Pleasanton BART dation; this provided more
flexibility in their morning arrival.

Spontaneity and emergency response. Homeside Users did not think that CarLink limited
their ability to respond to an emergency or take spontaneous trips. Getting vehiclesto BART
in time for Workside Commuters caused some Homeside Users concern; otherwise their
travel patterns varied little from before entering CarLink. Homeside Users felt somewhat
congrained by limited CNG infrastructure, though later authorized to refue away from
LLNL, which disspated this concern. Workside Commuters did not think that CarLink
limited their spontaneity, and some even fet their ability to respond to an emergency was
increased with CarLink. Day Users reported their spontaneity and ability to respond to
emergencies were increased through CarLink. Since CarLink provided vehiclesto
individuals who may not have had access to a car during the day, this result is not surprising.

Perceived environmental benefits Increased transt use, reduced emissonsfrom CNG
vehicles, carpooling, and more efficient parking use are the basis for potentiad CarLink
environmental benefits. Based upon household interviews, the perceived environmenta
benefits of carsharing played arole in participants decisons to join the program for al but
two individuds—a Homeside User and Workside Commuter. Though the magnitude of
environmentd benefitsis difficult to caculate and was not the primary reason for joining
CarLink, the environmental benefit gpped is a potentia carsharing asset.

Vehicle variety. The CarLink vehicle fleet was made up of 12 identicd CNG-powered Honda

Civic sedans. Questionnaire results exhibited high levels of vehicle satisfaction for the three
user groups. All Homeside Usersinvolved in household interviews unanimoudy stated that a
pickup truck would be a useful addition to a carsharing fleet, while Workside Commuters
and Day Users did not express special commute-vehicle needs. Worksde Commuters and
Day Users, however, were interested in pecialty vehicles, if carsharing were available to
them on weekends.

Carpooling concerns. One of CarLink’s participation requirements was that Workside
Commuiters carpool between the Dublin/Pleasanton BART gation and LLNL. The number of
Workside Commuters using CarLink on a given day precluded the need for many
participants to carpool regularly, athough this was not known by al members. The
carpooling component was a sgnificant problem for just one individua. Carpooling did
necessitate dight aterations to Workside Commuters schedules. Three of the top four
reasons Workside Commuters did not carpool everyday related to persond scheduling and
communication with carpool partners, indicating thet better communication mechanisms
might facilitete carpooling.



Overall modal shift. In the exit questionnaire and household interviews, CarLink participants
were asked how their travel shifted among transportation modes while they werein the
CarLink program. Homeside Users perceived a sgnificant drop in persond vehicle use, snce
they shifted a portion of their personal vehicle useto CarLink. Interestingly, Homeside Users
aso perceived a decrease in recreationd public transt use. This may have resulted from
Homeside Users using CarLink vehicles for trips previoudy made by transt. Worksde
Commuters aso experienced a significant decrease in persona vehicle use because they
shifted much of their commute to BART, using CarLink. Increased familiarity with BART

and public trangt may have dso led to Workside Commuters perceived increasein
recregtional trangt use (+21.8 percent). Though Day Users did not experience large moda
shifts, they did report biking and walking increases, due to the need to access CarLink lots.

Personal vehicle sale. One of the long-term benefits of carsharing is the potentid to avoid a
vehicle purchase or vehicle sde. All three Homeside Users (interviewed) reported if the
program were permanent, they would be willing to sdll a persond vehicle. Workside
Commutersindicated if they were provided with CarLink services a additiond BART
stations, expanded BART sarvice, and greater vehicle variety, they would consider sdlling a
vehicle. Even with the short fidld test duration, a Homeside User sold avehicle. This
individua even debated sdling his remaining vehicle snce he fdt CarLink (especidly if

pickup trucks were available) adequately met his household' s travel needs.

Travel behavior after CarLink. Interestingly, dl interviewed Homeside Users were thinking
about buying anew car after CarLink. One participant had recently visited a dedership to
shop for a car with better mileage than his truck. Another household was considering asmdl
used vehicle or motorcycle purchased for driving to and from BART. Findly, one household
was debating the purchase of an additiond vehicle because one of their children began

driving during the field test. Although dl interviewed Works de Commuters indicated they
would return to driving done astheir principa commute mode, they indicated that they

would now carpool alittle more as well. Day Users would return to their pre-CarLink travel
patterns, which involved a higher frequency of solo driving to support midday trips.

Commute modal shift. A primary goad of many carsharing organizationsis to shift
individuas away from SOV's and toward a combination of trangt and shared vehicles.
Although a CarLink commute may gtill involve SOV trips, it should reduce VMT (eg.,
through trangit ridership, carpooling, vanpooling, biking, and waking). The short project
time frame and the limited sample size do not alow definitive conclusions to be drawn
regarding modd shiftsand VMT reduction, though anecdotd lessons can.

The sample sizefor thisanalysis conssted of only 12 participants, Since these were the only
individuals who provided information about pre-CarLink travel, and responded to the exit
questionnaire. For these individuals, CarLink resulted in an average persond vehicle reduction of
31.8 miles per day. At the same time, there was a 13.3 CarLink mileage increase, with a net
persond vehicle reduction of 18.5 miles. Furthermore, these miles were dso shifted from
conventiond vehiclesto low-emisson vehicles. As participant travel shifted from persona
vehicles, BART ridership increased. Ten of the 14 Worksde Commuters did not use BART prior
to CarLink. CarLink also increased BART trave frequency for Homeside Users. Thus, CarLink
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added a minimum of 20 new BART trips each day it was fully used (i.e., from the new riders).
Since veteran BART riders used it more frequently and responses were missing, this number
could be higher.
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CHAPTER FIVE: PRELIMINARY
ECONOMIC VIABILITY ANALYSIS

SECTION 5.0 INTRODUCTION

In addition to the field test and user evauations, researchers aso conducted a preliminary
economic viability study of the CarLink demongration. This andysisis based on usage fees,
willingness-to-pay estimates (for the field test and expanded CarLink services), user demand,
and supply costs. As aresearch project, field test operations were handled differently than they
would be in acommercia venture. Indeed, the primary research objective wasto investigate
participant response rather than to optimize costs and revenues. Consequently, user costs were
set low enough to guarantee a sufficient number of users, while high enough to be considered
serious by participants. During the field test, participation and usage were limited by Day Use
program delays, CNG fudling infrastructure restrictions, and the short-term project duration¥s a
typicd limitation of innovative demondrations (Bernard and Coallins, 1998). Thus, program
revenues were |ess than start-up and operating costs. This chapter examines the economic
viability of the CarLink field test, as well more commercid scenarios.

Socia benefits and cogts are dso important to a complete economic andyss. Although these
factors are only briefly mentioned in this chapter, congestion, air pollution, and energy-use
reductions are often carsharing motivations. Given the limited sze and duration of the CarLink
fidd test, the magnitude of socid benefits would likely have been smdl. With expanded use,
however, such benefits could increase sgnificantly.

For thisanalysis, researchers separated costs into fixed, or startup, and monthly operational
cogis. Startup costs are those that are paid once at the beginning of the program, some of which
would be renewed yearly. Operational costs are those that are paid monthly, whether the figure
varies or not. Whileit is possible to compare total CarLink field test costs and revenues, as
outlined in Sections 5.1 and 5.2, the short program duration reduces the usefulness of this
comparison. Section 5.3 discusses willingness-to-pay (WTP) estimates and relates these figures
to actud user fees. To explore how CarLink might differ if costs and revenues were the principa
objective, Section 5.4 presents five scenarios for lowering costs in the long term. Section 5.5
describes some potential CarLink benefits and cogts for the BART Didrict, dthough afull
examindion is not incdluded in thisanalyss. Section 5.6 summarizes the economic viability
results.

SECTION 5.1 COSTS

The principa CarLink program cogtsinclude the vehicle flest, fud, insurance, maintenance and
adminigtration, and the COCOS and Teletrac technologies. Program costs are presented in Table
5.1 below. The bold numbers reflect the costs of the field test’ s eight-month data collection
period. The fina column projects afull year's cogts, usng the same monthly costs. Thisisa
reasonable projection, since CarLink could have continued for the year without incurring
additiond license, advertisng, or technology hardware costs.
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The costs outlined address those associated with a carsharing program; they do not include
research expenses. Accordingly, program sponsor research support is not included in this
andysis.” Furthermore, BART parking costs (approximately $100 per space per month for the
12 spaces they donated) are not included, since they may theoreticaly be considered a cost of
increased BART ridership and may aso be offset by decreased parking demands (see Section
5.5.2. for adiscusson of BART parking costs). Although Lawrence Livermore National
Laboratory (LLNL) donated fue to this program, it isless likely that fue would be donated or
subsidized in future programs. Thus, these cogs are included in this andyss. These figures
should only be used as a guide. Other programs will reflect a unique combination of vehicles
tracking/billing technologies, and personnel needs.

Table5.1: CarLink Program Costs
CarLink Costs Startup Monthly Field Test Total
Costs Costs (Eight Months) | (OneYear
Projection)
\F/g;?'%a”d Licensing $64,800 $64,800 $64,800
V ehicle Maintenance and
Insurance $1,250 $10,000 $15,000
Advertising $1,000 $1,000 $1,000
Fuel $189 $1,512 $2,268
g:f??gemem and Support $4,750 $23,000 $57,000
Cross-Country Emergency
Service $600 $600 $600
Teletrac ™ $4,500 $468 $6,840 $6,840
COCOSs $16,633 $16,633 $16,633
Total $87,533 $6,657 $124,385 $164,141
Vehicle costs are based upon a 12-month period, including mileage and depreciation. Vehicle costsinclude a25%

loss in value due to depreciation. *"During the field test, the CarLink implementation team was sometimes
understaffed and the 8-month total reflects this. However, the one-year total assumes full staffing for ayear.
Teletrac total costs reflect the five-month period that the system was used (i.e., January through May 31, 1999).

American Honda provided the vehicle flet, operationd support saff (i.e., CNG refuding

ass stance when necessary, vehicle maintenance, and cleaning), the 24-hour emergency service,
and vehide insurance. The BART Didtrict provided parking spaces and Signs at the
Dublin/Pleasanton station, a key manager kiosk with dectricity and telephone service,”® an
advertisng podter a the BART dation, and advertisementsin the Tri-Valley Times and the

'S Caltrans, PATH, BART, Honda, the University of California Transportation Center (UCTC), the National Science
Foundation (NSF), and the Dwight David Eisenhower Transportation Fell owship Program supported CarLink field
test research.

78 Electricity, telephone, and key manager operations costs are not included in project costs, since BART donated
them to this project. Such costs might be covered by atransit authority, particularly when carsharing equipment is
deployed from alot located on their site. Advertising costs, however, are included in costs because they are more
likely to be covered by a carsharing organization.
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Diablo Dealer. LLNL provided CNG for vehide refuding and CarLink parking sgns. Cdtrans
provided support for the fild test manager and the implementation team.

SECTION 5.2 REVENUE

Asdiscussed in Chapter Three, the number of active CarLink users fluctuated between 15 and 44
users during the eght-month field test. Homeside Users and Workside Commuters paid fixed
monthly rates, while Day Users paid variable rates based on trip duration and distance.””
Workside Commuters aso incurred Day Use charges, in addition to their monthly fees, for

persond day trips.

Table 5.2 displays the monthly and tota revenue data for the first eght months of the field test.
Revenues gppear to be less than needed to maintain the program, but thisis partly due to the
nature of afied test. Firgt, the Day Use program was only in use for the last nine weeks, giving
members insufficient time to adapt. Second, the Day Use program was introduced incrementaly,
with alot “phase-in” gpproach (see Section 2.1.2.3 for a Day Use discussion). By the time data
collection ended (in September 1999), less than haf of dl CarLink vehicles were available for
Day Use each day. Third, LLNL maintained its own vehicle fleet, which most members till used
for busnesstrips. Thus, there was excess Day Use capacity. Findly, Homeside User and
Workside Commuter levels were lower than expected. Several members lft the program
midway, making it difficult to enroll new recruits due to the short project duration (i.e., four
months or less). Consequently, many were unwilling to join.

Table5.2: CarLink Average Monthly and Total Revenue*
Homeside User's Workside Users Day Usg” Total
Base Rates $200 per household $30 per user per month $1.50 per
per month (or $60 per car/month) hour and
(or $200 per car/month) $.10 per mile
Average
Monthly $1,625 $409 $133 $2,167
Revenue
Total Revenue $13,000 $3272 $266 $16,538

*Taxes of 8.25% were added to members' bills; Homeside Users therefore paid $216.50 and Workside Users paid $32.48 per
month. Since every locality will have its own tax structure concerning carsharing and because only one household was
sufficiently concerned to broach the subject, taxes are not dealt with in this chapter. ** Day Use total revenue is based on trips
taken during the Day Use program for July and August 1999.

The low number of Day Use businesstripsis discussed in Section 2.1.2.3. Because LLNL
dready operated a vehicle fleet for businesstrips, CarLink vehicles were underutilized. Although
LLNL intended the CarLink fleet to augment its existing one, only one participant used CarLink
vehiclesfor businesstrips.

Section 5.4.2 below explores severd dternative “commerciad” scenarios, including afew in
which employerslease a CarLink fleet for Day Use and pay aflat monthly fee. This would make
CarLink less dependent on persond trips. Moreover, Day Use revenues might be further

" Day Userswould have paid $1.50/hour and $.10/mile, if the Day Use program had not been delayed. Due to the
late deployment (i.e., July 1999), Day Users were not charged for their personal vehicle use. Furthermore, no fee
was assessed for business trips, since LLNL supplied the CNG fuel for the program.



increased with persond trips and with fees either paid to CarLink or an employer leasing the
shared-use fleet.

SECTION 5.3 WILLINGNESSTO-PAY ANALYSES

In thefind questiomaires and household interviews, researchers investigated users willingness-
to-pay (WTP) for different CarLink services.”® A common problem of many WTP studies is that
it isdifficult for individuas to separate current and future service fees. To confound matters
further, most users (especialy Homesde participants) consdered two distinct cost structures:
CarLink on atrid basis and as a permanent service (i.e., one that alowed householdsto sdll a
vehicle and reduce transportation costs). Although this issue was explored in limited detall

during the household interviews, it was difficult to differentiate response perspectivesin the
questionnaire data.

Findly, thereisarisk that respondents will attempt to influence future fees. Although the
interviews and exit questionnaires were conducted at the end of the field test, many were hopeful
that the program would be continued and may have stated lower vaues. The household
interviews were designed to circumvent this problem by presenting users with new usage
scenarios, however, many responses may sill have been lower than actud WTP.

531 Willingness-to-Pay for Homeside Use

Six Homeside respondents reported they were willing to pay an average of $239 per month to
receive an identical CarLink servicein the future in their exit questionnaires. The highest WTP
response was $280 per month, and two reported $200 per month (i.e.,, the actual field test fee).

During the household interviews, participants were asked whether they would sdl avehicle, if a
permanent CarLink program were available, and how much would they be willing to pay. One
individua offered $300 as an upper limit, while two others reported $300 to $350 per month
would be reasonable. Two interviewed Worksde Commuters said they would be willing to pay
up to $250 and $400 for Homeside Use.

532 Willingness-to-Pay for Workside Commuter Use

Average Workside Commuter WTP was $52 per month to receive the same service (i.e,
compared to the $30 per month actud field test fee). Many respondents contrasted CarLink to
driving aone and vanpooling to calculate their WTP. Severd dated that high BART costs
lowered their WTP for carsharing, afinding noted by other sudies (Bernard and Callins, 1998;
Shaheen, 1999). During the interviews, many users said that they would be willing to pay more
for CarLink, if they lived further away and were forced to drive through congested aress.
Because the drive to LLNL isreatively uncongested, most users were not willing to pay
sgnificantly higher CarLink fees.

8 Questionnaires and interviews were designed to probe how much each user group was willing to pay for their

service package (e.g., WTP of Homeside Users for Homeside Usg).
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Carsharing organizations should target markets in areas where individuas have the most to gain
from carsharing, a the least cost. By taking BART, dl Homeside Users avoided at least 22 miles
of congested driving. In contragt, prior to CarLink many Workside Commuters drove a
sgnificant portion of their commutes through uncongested aress. Thus, a CarLink commute

often proved longer dueto timelost in moda transfers. This was particularly true for participants
who lived just ore to two stations away from the Dublin/Pleasanton BART dation.
Consequently, carsharing programs should target members who have longer, congested
commutes.

533 Willingness-to-Pay for Day Use

In the questionnaires, Day Users were asked what they would be willing to pay for Day Useon a
per hour and per mile basis. Two of the seven individuals responding to this question said they
would be willing to pay $5 per hour, while the rest said $1 or $1.50 per hour, for an average of
$2.32 per hour. Three individuals said that $.50 per mile would be fair, and four offered $.10 to
$.20 per mile. Many respondents commented that the current rate was reasonable (i.e.,
$1.50/hour and $.10/mile).

During the household interviews, researchers asked how much members woud be willing to pay
for atwo-hour trip of 10 to 15 miles. Most respondents tried to visudize atypicd trip, convert it
into miles and minutes, determine how much the trip was worth to them, and then computed

WTP on atime and distance scale. Most users thought thet they would be willing to pay up to $5
for atwo-hour trip, and both interviewed Day Users thought that $7 would be reasonable. If costs
were raised above thislevel, participants thought they would rather drive and use their persond
vehidle during the day.

Most said they might reduce trip time and distance, if it lowered costs. However, respondents
sad that many trip locations could not be changed, and that their tripmaking is often dready
congtrained by their work schedules.

As discussed in the previous section, targeted marketing is an important tool for recruiting new
users. Day Use target markets include employment centers (e.g., CarLink asfleet vehicles) and
individuas who can commute viatrangt or carpool. Not surprisingly, the most “ captive”’
persond trip markets include individuas who walk, bicycle, or take trangit to work and do not
have access to a persond vehicle during the day. At many work stes, however, thisislikely to
reflect asmal portion of employees.

SECTION 54 LONG-TERM REVENUESAND COSTS

For avariety of reasons, a carsharing business has different costs and revenues than those of a
short-term demondtration, such as CarLink. Field test gods included examining consumer and
ingtitutiond reactions to carsharing, not minimizing costs. Bernard and Callins (1998) found that
program permanenceis critica to behaviora adoption and change. Thus, CarLink use and
perception might have changed appreciably if the program had continued.



During househald interviews, many participants said if CarLink had been extended, they would
be more likely to sl apersond vehicle and pay higher service fees Inalonger running
program, more members could have been recruited to increase revenues, and many costs could
have been amortized over longer periods. Finaly, more aggressive drategies for expanding the
number of users per vehicle, without increasing staff and infrastructure costs, would be
employed.

This section explores the effects of various CarLink commercialization scenarios on costs and
revenues.

54.1 Long-Term Program Costs

To gain more insghtsinto CarLink economic viability, this section presents several scenarios for
exploring long-term revenues and costs. Long-term is defined as three years or greater. This
should be a sufficient period for members to make more significant behaviora changes, such as
sdling ahousehold vehicdle. Likewise, inditutions (e.g., large employers, trandt agencies, and
activity centers) aso need time to adapt to a carsharing system. This time frame was adso used
because many European carsharing organizations replace vehicles in three-year increments
(Shaheen, 1999).

Table 5.3 summarizes monthly costs from Table 5.1. Although the depreciation costs cannot be
estimated precisdly, the figures used in Section 5.1 and in Table 5.3 are best gpproximations.
Monthly operating costs combined with startup costs provide a benchmark for break-even
revenue generation. Except where indicated, al scenarios assume program parameters smilar to
the CarLink field test (i.e., 12 CNG vehicles, atrangt port, and awork-side port).

Table5.3: CarLink One Year Program Costs

Startup Costs Monthly Total Monthly
Per Month Operating Costs Costs
OneY ear $7,294 $6,657 $13,678

Note: The “ Total Monthly Costs” reflect that Teletrac was only used for five months and the
implementation team was under staffed during the first few months. Thus, the total category is slightly
smaller than the sum of startup and monthly operating costs.

Based on these projections, the revenue needed per car would be approximately $1,140 per
month to achieve a breakeven point. However, if the program costs are amortized over athree-
year period, vehicle purchase costs could be spread over alonger time frame. Table 5.4 shows

CarLink program costs over athree-year period, with an average monthly cost between $10,616

and $11,656, depending on the type of vehicle used (i.e., conventiona fud versus CNG). Based
on these projections, revenue generation per car each month would need to be approximately
$885 to $971.
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Table5.4: CarLink Three-Year Cost Projections

CarLink Costs Year One Average Average Three

Costs Yearly Monthly Year Total
Costs Costs

\F/sgcmand Licensing $64,800 $49,950 $4,163 $149,850

Vehicle Maintenance

and Insurance $15,000 $15,000 $1,250 $45,000

Advertising $1,000 $1,000 3 $3,000

Fuel $2.268 $2,756 $230 $8,268

Management and

Support staft $57,000 $58,727 $4,8%4 $176,181

Cross-Country

Emergency Service $600 $600 $50 $1,800

RF-Tracking System $6,840 $6,025 468 $18075

COCOS $16,633 $6,211 $518 $18,633

Total $164,141 $140,269 $11,656 $420,807

"It is assumed that Teletrac is only in use for part of Year One. Average and yearly costs reflect afully
operational tracking system over athree-year period.

Vehicles and Vehicle Licensing Fees: The mgority of these costs accrue for vehicle
depreciation. Since vehicles depreciate a smaller amount each year and because licensing
fees are based on the vehicle vaue, CarLink would only pay $48,600 for Y ear Two and
$36,450 for Year Three,

The vehicles used in the fidd test were 1998 Honda Civics, fuded by compressed naturd
gas. The natura gas fuding component raised the vehicle price by approximately $5,000
per car contrasted to a conventionaly fueled Honda Civic LX. While there are other
vehicles that could further reduce cogts, this analysis consders Civics, to keep the
vehide-modd variable congtant. Changing to gasoline vehicles would reduce the total
three-year amount paid for this category from $149,850 to $112,375. Average monthly
costswould be $1,040 lessif conventiona vehicles were used.

Vehicle Maintenance and I nsurance: Over athree-year period, maintenance and
insurance costs are estimated to average $1,250 per vehicle per year. For the 12 vehicles
this comesto atota of $45,000.

Advertising: During the CarLink field test, advertisng proved to be less fruitful than
press coverage and word- of-mouth. However, some advertisng in Y ears Two and Three
may be necessary, o $1,000 was assigned to this category for the fina two calendar
years.
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Fuel: During the CarLink fidd test, fud was assumed approximately $189 per month on
average. With increased CarLink usage and inflation, this figure would likely be higher.
A rate of $250 per month was assigned for the fina two caendar years.

Support Staff: Support staff salaries reflect athree percent cost of living increase each
year, assuming a Year One leve of $4,750 per month.

Emergency Service: For the 12-vehicle flegt, emergency service costs are gpproximately
$600 per year.

RF-Tracking System: During the field test, the Teletrac system failed &fter five months.
Table 5.4 assumes start up and airtime costs for the first five months. In Year Two, it was
assumed that asmilar serviceis available at the same costs. Because hardware capita
costswere invested in Y ear One, RF-tracking costs would be lessin Y ears Two and
Three, where $468 is paid for air time each month.

COCOS: The mgority of COCOS system costs include hardware, software, and
ingtallation. However, due to possible maintenance needs, $1,000 was assigned to
COCOSin Years Two and Three for upkeep.

Ancther way for CarLink to reduce costs would involve adding vehicles and increasing
membership, since each additional car costs less to operate up to a certain leve. For instance, the
magjority of COCOS system costs supported hardware (i.e., key box and on-board computers) and
software. These components would require minimal changes to accommodate more vehicles.
Furthermore, it might be possible to obtain volume discounts for costs such as insurance.

54.2 Long-Term Program Revenues

This section explores severd CarLink scenarios where revenues might be increased. These
scenarios al assume afleet of twelve vehicles. Thefirgt few presume afully operationd program
(i.e., membership levels above those of the field test) and incorporate higher fees based upon the
WTP andlyses discussed in Section 5.3. The fina scenarios introduce a new business modd,
where an employer or employment center pays a monthly fee to lease vehicles throughout the
workday.

Table 5.5 below presents projected monthly revenues for five different scenarios, compared to
actud fidd test revenues. Although the revenue estimates are hypotheticdl, they are based on
empirica datafrom the demondtration. In al scenarios, user groups are assumed to be at full
capacity, with at least 10 Homeside Users, 20 Workside Commuiters, and a sufficient number of
Day Usersto meet usage goals.”®

9 Day Use membership may be increased above the 30-person field test target to address excess capacity issues
discussed in Chapter Four.
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Table5.5: Monthly CarLink and Scenario Revenues
Homeside Workside
Users Commuter Day Use Toa
CarLink Field Test $1,625 $409 $133 $2,167
Scenario One $2,000 $600 $2,363 $4,963
Scenario Two $2,390 $1,040 $2,363 $5,793
Scenario Three $3,000 $1,040 $3,150 $7,190
Scenario Four $3,500 $1,040 $6,000 | $10,540
Scenario Five $3,500 $1,560 $3,000 | $13,060

The revenue generation rate for Day Use trips is based upon data collected during the Day Use
portion of the field test. The average Day Use trip would have generated $3.75 (i.e., $2.70 based
on time and $1.05 from mileage). Totd Day Use revenues are based on three round trips per
vehicle per day (equivaent to 30 Day Use trips per workday, estimates discussed in Section
4.1.7) for each scenario. Thistrip rate is gpplied to 21 workdays per month. The following
subsections describe each scenario.

5421 Scenario One

Scenario One reflects the actua field test rate structure (i.e., $200 per month for Homeside
Users, $30 per month for Workside Commuters, and $1.50/hour and $.10/mile for persona Day
Use). This scenario assumes full user group membership (i.e., 10 Homesde Users, 20 Workside
Commuters, and 30 Day Use trips per day).

This scenario yidds $4,963 in monthly revenues, over twice that of the field test. Much of this
increase is aresult of expanded Day Use participation. As discussed in Section 4.1.8, it should be
possible to increase Day Use to at least three round trips per vehicle per day. Although Scenario
One revenues greetly exceed those of the field test, a permanent enterprise would have time to
expand Day Use.

5422 Scenario Two

Scenario Two assumes the same membership and usage as Scenario One. However, this scenario
includes increased Homes de User and Workside Commuter user fees, as discussed in Section
5.3. By the increasing Homeside User rates to $239 per month, this resultsin an additiona $390
in revenues. Similarly, raising Workside Commuter fees to $52 per month increases revenues by
$440 per month. These changes result in an $830 per month revenue increase, up to $5,793.

5423 Scenario Three

Scenario Three reflects the same membership numbers, usage levels, and Workside Commuter
fees of Scenario Two. However, Day Use trips are increased to $5, as discussed in the Day Use



WTP andysisin Section 5.3.3. In addition to increased revenues, this base fee would smplify
the billing process and reduce administrative costs®

Second, in this scenario Homeside Users are assessed $300 per month. While this fee was above
aurveyed users WTP, it assumes that households would be able to sell apersond vehicleina
permanent CarLink program and be willing to pay more.®! This scenario would increase totdl
revenues by $1,397 to atotal of $7,190.

5424 Scenario Four

Scenario Four represents a significant departure from the existing CarLink Day Use moddl. An
dternative to the existing Day Use modd is to provide employers with access to the carsharing
fleet during the workday. With this system, a business could obtain access to avehicle fleet
without having to purchase, insure, or maintain the cars directly. Vehicles would be maintained
and managed by CarLink, at a potentia cost of $600 per vehicle per month. Thisisarate of less
than $29 per business day per car and would include al vehicle codts.

In this scenario, Homeside Users would continue to follow the basic CarLink modd, dropping
vehicles off a atrangt sation or other CarLink lot in the morning and retrieving them in the
evening. Workside Commuters would aso behave smilarly, driving vehicles between the
CarLink lot and their work site®? However, a business would now control the vehicles during the
day, until the Worksde Commuiters returned them to the main CarLink lot in the evening. While
each contract would be different, agreements could aso be developed to alow persond Day
Usage, at least for Workside Commuters. In such a case, fees paid either to the employment
center or CarLink, depending on the contract. During times when a business might not need dl

of the vehicles (e.g., 11:00 AM to 2:00 PM), additiond revenues could be redized (e.g., $200
per vehicle or $2,000 for afleet of ten vehicles).

Scenario Four is Smilar to Scenario Three, except it includes the Day Use business modd!. It
does not reflect any revenues from persona Day Use trips, however. Furthermore, it reflects an
increase in Homeside User fees to $350 per month. This fee was considered reasonable by
CarLink members, if they were ableto sall apersona vehicle. The additiona $2,850 generated
from the business modd and $500 from Homeside User fees raises revenues to $10,540.

5425 Scenario Five

Scenario Five is the most optimisgtic presented. It is smilar to Scenario Four with two
differences. Fird, it assumes a persond Day Use market. Revenues are assumed to be $200 per
vehicle per month or $2,000 for the fleet, resulting from an average of two trips per vehicle per
day. Second, it assumes 30 Workside Commuters rather than the basdline of 20. In work

80 To prevent users from abusing this system, further analyses should be performed to set amaximum allowable

distance and time (e.g., up to 25 miles and two hours, with an additional dollar charged for every 15 minutes over

two hours).

81 \When a similar scenario was presented to Homeside Users, their WTP rose to over $300.

82 |f insufficient carpools are commuting to work on agiven day (e.g., all members of acarpool are out of town),
then some might be broken up to ensure that all vehiclestravel to the worksite that day.
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environments where employees arrive and leave at the same time, carpools could include more
than two people. While this may not be gpplicable for al work stes, it could be for inditutionsin
which carpooling is more popular.

These two changes produce an increase of $2,520, raising total revenues to $1.3,060.
54.2.6 Scenario Summary

A longer-term program resultsin costs of $11,656 per month (or $10,616 with conventionally
fueled Honda Civics) and best-case revenues of $13,060 per month (Scenario Five). The only
scenario exhibiting postive revenues is the find one, involving the CarLink business-lease
mode, with persona Day Use. Using conventiona vehicles would dmaost make Scenario Four
(the business-lease modd without persona Day Use) economicaly vigble aswell.

The primary reason that scenario revenues might fal below estimates would be insufficient
usage levels. Homeside Users leves should be straightforward, given alarge population and
adequate recruitment. Problems could potentialy develop with the other two user groups due to
logigticd difficulties. For ingtance, the CarLink field test did not reach the target god of 20
Workside Commuters, and carpooling might put a significant strain on the system. Carpools
could aso result in too many or too few vehicles being takento and from the work site.
Likewise, Day Use persond revenues are based on projections that may fal short when tested.

One way for revenues to exceed these projections would beif each group’s WTP has been
underestimated. If CarLink was permanent, the ability for Homeside Users (and perhaps some
Worksde Commuters) to sall apersond vehicle might increase cusomers WTP beyond those
discussed.

Finally, revenues collected through fees or business leases are not the only benefits of a
carsharing program. Although it is exceedingly difficult to place adollar amount on societa
benefits of reduced congestion and pollution, employers seeking to lower the number of
employees driving to work to comply with clean air regulations or reduce parking burdens may
be willing to partialy subsdize carsharing. Furthermore, trangt partners may benefit from
increased ridership and more efficient parking space usage (i.e., a CarLink space could serve up
to three or more trangit customers per day). Thus, socia benefits may increase overdl program
vaue, beyond revenues. In the next section, severd CarLink effects on the BART system are
discussed.

SECTION 5.5 CARLINK REVENUESAND COSTSFOR BART

Whileit is difficult to estimate the monetary potentid of CarLink to reduce congestion and
emissons or improve qudity of life, severd BART Didtrict revenues and costs can be estimated.
BART (and other trangt agencies) could potentialy benefit in two ways: 1) increased ridership
and 2) decreased parking demand at stations. BART fidld test costs included advertisements,
signggsman key manager indalation, and telephone/modem and dectricity supply to the key
box.

83t is estimated that these costs totaled between $2,500 and $3,000 for the field test.
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55.1 BART Fare Box Revenues

All Homeside Users responding to the initid CarLink questionnaire used BART at least three
days per week prior to the field test. Although they took BART every day throughout the field
test, Homeside Users only generated alimited number of new trangt trips. In contrast, 10 of the
14 Workside Commuters, responding to the initial questionnaire, did not use BART on aregular
basis prior to CarLink. Thus, the Workside Commuter group generated many new BART riders.
Furthermore, as new riders become more familiar with BART, they may have used it more
frequently for non-commute trips, although these revenues are not estimated here (see Section
4.3.8 for adiscussion of how field test members used BART).

Table 5.6 below presents the monthly roundtrip fare revenues of 8 Homeside Users and 16
Workside Commuters, who supplied this questionnaire data. The second two rows of thistable
present fare box revenues for full CarLink membership (i.e., 10 Homeside Users and 20
Worksde Commuters), with individuas paying the same average fares as respondents.

Inthefina questionnaire, CarLink members claimed to use BART an average of 4.4 days per
week, while trip diaries for June through August indicated average BART usage of 2.5 days per
week. Researchers averaged both estimates and cal culated revenues for 3.5 days per week or 14
days each morth.

Table5.6: Fare Box Revenuesfrom
BART/CarLink Commuters
DaFLI yandM fo nt?:l y LB_AkRT Homeside Workside
evenuestor Larin Users Commuters*
Commuters
Daily BART Revenues
(n=8 and n=16, respectively) %5 6
Monthly BART Revenues
(n=8 and n=16, respectively) $770 $1.204
Daily BART Revenues
(n=10 and n=20, respectively) %9 $108
Monthly BART Revenues
(n=10 and n=20, respectively) $966 $1.512
*New BART revenues may be more simply captured by Workside Commuter trips,

although both groups would generate new transit trips. A majority of them would
likely be made by Workside Commuters (i.e., based on empirical data).

New monthly BART revenues could range between $1,204 and $1,512. In the future, increased
trangit ridership and revenues should be factored into an evauation of CarLink benefits and
costs.

55.2 BART/CarLink Parking¥s Benefits and Costs
Parking isacritica issue for both BART and its riders (please see Section 4.3.2 for adiscusson

on CarLink users reactionsto BART). Each parking space at a BART dation, such asthe
Dublin/Pleasanton, costs gpproximately $100 per month. Lack of adequate BART parking can
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greatly affect cogtsin terms of lost ridership. Indeed, if apotentid BART rider drivesto a station
and is unable to find a convenient parking space, he or she is more likely to drive to work.

BART donated 12 spaces to the CarLink project; due to factors discussed in this section parking
costs were not factored into over program costs. The monthly value of these spacesis $1,200. At
the pesk of the field test, there were ten Homeside Users who parked CarLink vehicles in spaces
each morning. Since each parked persond vehiclesat BART prior to CarLink, these ten spaces
were now available for use by other BART/CarLink customers each day (e.g., two individuas
comprising aWorkside Commuter carpool). In theory, three customers could use one space to
complete atota of six digtinct trangt trips each day.

Since Homeside and Workside groups were well balanced, seldom were more than half of the
CarLink vehicles awaiting pick up by commuters at the BART gation. Thus, CarLink could
possibly reduce the number of parking spaces by 50%. This might mean that ten Homeside Users
could be accommodated by sx parking spaces each morning. Thisis possible because not al
Homeside Usars arrive a BART before Workside Commuters begin picking up vehicles. In this
scenario, CarLink could save BART $400 per month in parking costs because Homeside Users
now share sSx spaces that would have been previoudy occupied by ten persond vehicles.

While dl the Homeside Users walked to their work sites, some Workside Commuters accessed
BART with apersond vehicle (i.e, some members drove from their homesto anearby BART
gation). As reported in the find questionnaire, Workside Commuters drove a vehicle (either
aoneor in acarpool) to their home-end BART station 43.5% of the time; other modes included
buses, walking, biking, and rollerblading. With a maximum of 20 Workside Commuters this
would necessitate nine parking spaces a other BART dations. Aslong as parking is available a
these stations, each additiond rider is presumably advantageous. Idedly, CarLink could develop
into a system where members could share vehicles on both ends of their commutes.

55.3 Summary of BART/CarLink Benefitsand Costs

Combining these elements together, CarLink had alimited, yet postive affect on the BART
system. Based on empirical CarLink data, new BART riders generated a minimum of $1,204 and
potentialy $1,512 in new revenues per month. Additiondly, CarLink could reduce the
Dublin/Plessanton station’ s parking demand by four spaces or $400 per month.®* Finaly,
CarLink generated ten new BART riders, gpproximately half of whom did not require parking.®®
If it isassumed that every BART/CarLink user, who did not park a persona vehicle a BART,
reduces parking costs by approximately $100 per month, an additiona $500 in reduced parking
demand would be attributable to Works de Commuters.

In summary, a CarLink program with full membership could generate gpproximately $1,512 in
new fares per month, while reducing parking costs by $900, totaling $2,412. Since the field test
aso included advertisement, sign, and key management codts, these should be deducted from the

84 Although empty CarLink spaces were not available to the general public, some might bein acommercial

program.
8 Only 43.5% of Workside Commuters parked at home-end stations.



total benefits®® Subtracting $300 per month in costs, net gains are estimated at $2,112 per
month. By incorporating these numbersinto a partia benefit-cost andysis®’ Scenario Four joins
Five in bresking even with either CNG or conventiona vehicles.

SECTION 5.6 SUMMARY

One of the main findings of this andysisis that more research is needed to explore a CarLink
commercid venture, particularly the Day Use business-lease modd. Since the god of thefidd
test was to investigate user response, not to maximize revenues, the actua financid numbers are
less promising. The scenario andyses including higher willingness-to- pay estimates and
advanced business models (see Scenarios Four and Five) were more favorable. The best-case
scenario resultsin anet profit of gpproximately $3,516 to $4,405 per month for the 12 vehicles.
However, less aggressive scenarios show shortfals of $2,354 to $4,581 per month.

As aresearch project, many potentia carsharing cost reductions were not fully explored. A
carsharing project could seek to cut costs in many different ways including:

Streamlining technology. One of the primary CarLink gods wasto investigate the
viahility of advanced technologiesto facilitate carsharing. It is unlikely that carsharing
systems would invest in more than one smart system. Therefore, carsharing organizations
should seek technologies that could cost-effectively integrate key management and
vehicle tracking technologies, for instance.

Operations personnel. A chief advantage of a smart system is program expansion
without the need for increased operationd personnd. While the implementation staff was
very busy during the field test, much of their time was focused on partnership
management and program devel opment. Furthermore, integrated technology advances
may help reduce personnel costs/needs. A certain number of vehicles could be added
without increasing saff demands unrediticaly. Since CarLink did not expand beyond
12 vehicles, economies of scae were not redlized.

More efficient use of parking spaces. Parking is another instance where potentia
economies of scae were not redized. By encouraging carpooling, a successful carsharing
program would reduce an employer’s need for parking, while potentialy helping meet air
quality control requirements. At the BART gation, S, or possibly more, parking spaces
could be opened to the public. This could help BART reduce costs considerably.

I ncreased member ship. Enlarging Workside Commuter carpools, or even developing
Homeside carpools among neighbors, could increase CarLink revenues. Larger Day User
groups could aso increase revenues generated.

105

86 BART field test costsincluded advertisements, signs, smart key manager installation, and tel ephone/modem and

electricity supply to the key box, which totaled $2,500 to $3,000. Monthly costs for the ten-month demonstration

were $250 to $300.
87 | n this case, revenues would reflect BART benefits and costs.
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Fleet management Day Use package. Under a business-lease modd, CarLink vehicles
could be leased to an employer or ingtitution during business hours for a set fee each
month. Thiswould help increase revenues and lower adminidrative costs, while reducing
uncertainty.

Increased user fees. Itislikely that the most significant revenue increase would result
from higher user fees. As noted in Section 5.3, all user groups appear to be willing-to-pay
more for the system than they paid to participate in the CarLink field test. Further
investigations are needed to estimate accurately market rates.

This prdiminary economic viability andys's pases many questions and requires further
investigation. Different commercia ventures should be examined, such as the business-lease
model. Research should also examine non-monetary carsharing benefits, including pollution
reduction, congestion rdlief, and reduced land-use impacts. Trangportation policy anayss should
aso invedtigate tax incentives for carsharing organizations and government subsidies. Findly,
more willingness-to-pay experiments should be conducted.

The CarLink field test provides a starting point for a bendfit-cost andysis of a commuter-based
carsharing modd. Many societal benefits and costs were not estimated and economies of scae
could not be caculated, the CarLink program was not large enough from which to extrapolate.
To summarize, further sudy is needed to better understand the long-term viability and societd
benefits of various carsharing modelsin North America



107
REFERENCES

Bernard, M.J. and N.E. Collins (1998). San Francisco Bay Area Station Car Demonstration
Evauation. Oakland, CA, Bay Area Rapid Trangt Didrict: 71 pages.

Shaheen, SA. (1999). Dynamics in Behavioral Adaptation in Response to a Transportation
Innovation: A Case Study of CarLink--A Smart Carsharing System. Graduate Group in Ecology.
Davis, Universty of Cdifornia: 449.



108
CHAPTER SIX: CONCLUSIONS

SECTION 6.0 INTRODUCTION

Mogt tripsin U.S. metropolitan regions are driven aone, which is costly to individuas and
society and leads to congestion and air pollution. A more efficient, but less convenient, system
would dlow driversto share cars. A shared-use system aims to reduce traffic by reducing the
number of cars needed by households and encouraging commuters to walk, bike, and use trangit,
at least for part of their trips. For commuters especidly, shared- use vehicles could offer alow-
cost, low-hasde dternative to private vehicles. Furthermore, carsharing could help air quality by
incorporating low-emisson vehiclesinto shared-use fleets.

Because a carsharing organization would handle maintenance and repairs, these would be
completed properly and on schedule, further reducing pollution and energy waste. Carsharing
could reduce government spending on arterid street systems and mass transit by increasing
trangit ridership through added reverse commuters and midday, evening, and weekend riders.
Sharing vehicles could even free up parking space; by serving multiple users each day, vehicles
would spend less time parked. Moreover, carsharing could reduce the need for additiona
household vehicles to support afamily’ stravel needs. Travelers would benefit by gaining the
mohbility of a car without individualy carrying the full ownership codts, trangt operators could
benefit by tapping amuch larger potentid market; and society might benefit by diverting
travelers from single-occupancy vehicles to trangt for part of ther trips.

The CarLink field test combined short-term renta vehicles with communication and reservetion
technologies to facilitate shared-vehicle access. The ten-month demongtration was implemented
and researched by two teams at the Indtitute of Transportation Studies at UC Davis. Project
partners included American Honda Motor Company, BART, Cadtrans, PATH, and LLNL.
INVERS and Tdetrac provided advanced carsharing and vehicle tracking technologies.

Using surveys and focus groups, researchers explored attitudes toward the carsharing concept
over time. This study builds upon the work of Shaheen's (1999) dissertation by linking
carsharing market potential data to the CarLink field test population. Although the CarLink
participant sample was not gatisticaly sgnificant, vauable lessons may il be drawn from the
results. This chapter provides an overview of the lessons learned and success factors that may
apply to carsharing in North America. The CarLink field test results include: operationd
understanding; participant profiles, behaviord findings, economic viability; and directions for
future research.

SECTION 6.1 OPERATIONAL FACTORS

The CarLink field test investigated carsharing deployment challenges. In addition to studying
participant behavior, CarLink employed a partnership management strategy as a means of
supplying an integrated carsharing service (e.g., linked to trangit and employers). CarLink aso
employed dternative fue vehicles and tested smart key management and data collection
technologies. The results of the tentmonth fidd test (including eight months of data gathering)



provided lessons learned and success factors for a commuter-based carsharing modd. Following
are the program parameters, which guided deployment and research methodologies.

Three user groups. Two CarLink user groups exchanged vehicles and commuted via BART
(i.e, Homesde User and Workside Commuiter), while the third group accessed vehicles only
during the workday at LLNL (i.e., Day User). Two of three groups paid user fees® CarLink
usage data were collected throughout the field test.

Participation level . The program enrolled 54 participants throughout the ten-month field test,
nearing the targeted 60 members.

Smart technologies. CarLink tested two smart carsharing technologies: the COCOS smart
key box manager and the Teletrac vehicle locator and data collection system.

Partnership management. CarLink employed a partnership management organizationd
drategy (i.e., participation from government, atrangt agency, employment center, and
private industry).

CarLink user satisfaction. Participants provided feedback through surveys, household
interviews, focus groups, and problem resolution before, during, and after thefield test.

Economic data. Data were collected throughout field test for a preliminary economic
viability andysis of commuter-based carsharing, including start-up and operational costs, as
well as revenues from fees.

The program parameters listed above are evaluated throughout this report and in subsequent
sections of thisfina chapter.

6.1.1 L essons L ear ned

The following lessons were learned from the operation and evauation of the CarLink field test.
Aswith most demonstrations, new questions arose and solutions were developed for the design,
operation, and study of future projects.

Participation. Ffty-four participants enrolled in the tent month CarLink field test%, 9x
members short of the targeted membership. CarLink reached a maximum of 44 participants
at any onetime. The participant pool was limited due to the short project duration (Bernard
and Callins, 1998), program ddlays (i.e., the Day Use program), and limited CNG
infrastructure. The Day Use program included 24 participants, but only six used the vehicles
during the data collection period. Although the Day Use program operated for only eight
weeks, these results suggest that LLNL Day Use membership could have sustained amuch
higher membership level before excess demands were placed on the carsharing fleet.

Smart technologies. Severa technology shortcomings contributed to delays and necessitated
program modifications. Technology should be customized to facilitate vehicle access and a

8 Day Users did not pay usage fees, as planned, due to program delays.
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multiple lot design. Technologies should be tested before program launch (Bernard and
Collins, 1998). Deployment issues were not identified until the program was underway due
to technology customization delays (i.e., CarLink data transmissions via Teletrac system).

| nternet-based reservation system. The Day Use reservations system was not integrated with
the vehicle location system. As aresult, vehicle availability could not be guaranteed.

CNG infrastructure. Limited CNG infragtructure was identified as restrictive of the fidd tet
design and implementation. Participant response to a conventionally fueled shared-use

vehicle program may vary.

Partnership management. There were many chalengesin bringing private industry, public
agencies, atranst operator, an employment center, and university researchers together to
design and implement CarLink. However, this diversity of partners facilitated the testing and
development of thisintegrated carsharing service (Bernard and Collins, 1998).

User satisfaction. CarLink members provided positive feedback on carsharing and
guaranteed parking at BART, enjoyed driving the Honda CNG Civics, and reported having
positive experiences with the COCOS key manager and the Teletrac vehicle tracking system.

Vehicle cleanliness. Mantaining vehicle dleanliness, indgde and out, was an ongoing
CarLink concern.

Carpool adherence. Condagtent carpooling of Worksde Commuters was difficult to achieve.
Carpool matching required coordination of individuas schedules. At times, user levels did
not necessitate cons stent Workside Commuter carpooling (i.e., often enough vehicles were
available for severd participants to drive their own vehicles). This confounded a carpool
feadbility assessment.

L ot selection. Planned carsharing lots at LLNL did not meet the needs of Workside
Commutersinitidly. Input from participants faciliteted ot placement resolution.

6.1.2 Success Factors

Results of the CarLink field test led to the identification of the following success factors.

Smart technologies. Participants had positive experiences with the COCOS key manager,
Tdetrac vehicle tracking system, and the Internet-based reservation system. When properly
functiond, smart technologies can greetly facilitate data collection for managing

reservations, billing, and research. Technology testing prior to program startup would be very
beneficid, as noted earlier.

Program flexibility and user satisfaction. Contact with users was high, enabling rapid issue
resolution. While user levels fluctuated throughout the program, they were not generdly
related to program issues, but rather lifestyle changes that CarLink could not accommodate



(e.g., changing jobs). Hexibility and responsiveness are key agpectsin providing a successful
carsharing service (Bernard and Callins, 1998).

User fees. Reasonable rates are essentia for program acceptance and adoption. Focus groups
prior to marketing and recruitment facilitated identification of initid user fees.

Guaranteed/designated parking at BART and LLNL. Guaranteed parking at the BART
dation was a sgnificant program incentive. Desgnated Workside User parking (i.e., for
Workside Commuters and Day Users) provided an additiond participant convenience.

Data collection. Data collection continued throughout the CarLink field test. Smart
technologies were used for data collection, with manud trip diaries serving as a backup. Data
collection, vehicle tracking, billing, reservations, and key management should be integrated,
when possible.

Media interest. Attention from the press was positive and pralific throughout the CarLink
field test. Although previous programs had received subgtantia publicity, thiswasan
unexpected program consequence and resulted in higher levels of program interest (Bernard
and Callins, 1998).
SECTION 6.2 PARTICIPANT PROFILES
Developing characterigtic profiles of CarLink participants, including their attitudes and program
experiences, were among the primary CarLink gods. Fidd-test participant profiles compared
amilarly to the longitudina carsharing survey results (Shaheen, 1999). Thisisnot surprising
since 75% of the CarLink population participated in the longitudina study. Although the
CarLink field test population was not statiticaly significant, 73% of participants receiving
questionnaires provided survey data.
6.2.1 Demographic Trends

The following demographic trends emerged from the CarLink population:
CarLink participants were predominantly mae (67%) and married (69%).
CarLink participants were primarily homeowners (81%), and dl were employed.
Eighty-one percent of participants had an average yearly income of $50,000 or more.

Over onethird (36.4%) were between 24 and 40 years of age and 59% were between 41
and 64 years of age.

Seventy-five percent of participants held abachelor’s degree or higher level of education.
Forty-three percent had a graduate or professional degree.
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In generad, CarLink members represented a more affluent, highly educated, and mature group
than reflected by Bay area census data.

6.2.1.1 CarLink User Group Differences

Severd differences did emerge among the Homeside User, Workside Commuter, and Day User
populations.

Homeside Users tended to live in medium-sized, suburban areasin the vicinity of the
Dublin/Pleasanton BART dtation (64%), were married (67%), and had children (67%). All
primary Homeside Users commuted by BART at least three days per week prior to joining
the field test. The Homeside User group had the highest average yearly household income of
al fied test participant groups, with 67% of respondents reporting incomes above $80,000

per year.

Workside Commuters were more likely to live in large, urban areas with populations greeter
than 250,000 (64%), were married (67%), and without children (79%). The Workside
Commuter group’s education level was the highest of the three user groups (60% had
graduate or professona degrees). Their household income level, in contrast, was the lowest
of the three user groups. Indeed, 50% of Workside Commuters, who provided a response,
had household incomes below $80,000 per year. It isimportant to note that 29% of
respondents declined to provide income-related data

Day Users were the most diverse CarLink group. Day Userslived in awider range of
locations: smd| cities (30%), medium-size cities (26%), and suburbs (21%). Most were
married (80%), and 39% had children. Education levels ranged from * Some College’ to
“Graduate/Professond.” Day User income levels were amost evenly spread: 43% of
household income levels were below $80,000, and 48% were above $80,000 per year, and
9% declined to respond. Day Users used a variety of commute modes prior to (and during)
CarLink: drive aone, carpool/vanpool, bus, and bicycle. Thiswas the only user group that
did not include any regular BART riders (i.e., taking trangit at least three times per week)
prior to CarLink.

6.2.2 Psychographic (Attitudinal) Char acteristics

Although it is not possible to compare attitudina characteristics of field test participants to the
generd population, they were rdaively smilar to those of longitudind survey participants.
Notable attitudina results from the field test include:

Environmental concern. In Shaheen's dissertation (1999), those interested in “ CarLink Use”
were .4 times more likely to express environmenta concern. CarLink field test participants
were dightly more neutra than those of longitudina respondents regarding congestion,

vehicle hasde, and vehicle enjoyment perception.
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Congestion concern. Congestion atitudes were not found useful as“ CarLink Usg”
predictors (Shaheen, 1999), dthough amgority of fied-test members thought congestion
was a problem (i.e., 63% agreement on congestion).

Vehicle hassle Field test participants agreed that vehicles are ahasde. This result is notable,
since hasde perception was a predictor in Shaheen's“ Trangt” and “ CarLink Usg” models,
reinforcing that individuas who perceive vehicles as a hasde are more likely to use trangt

and potentially CarLink.

Modal satisfaction. The one anomdy in the atitudind response results is the finding that
CarLink users exhibited a high degree of modd satisfaction (i.e., before CarLink). These
results are counter to Shaheen’ s dissartation findings. In the “Auto User” model, a postive
modal satisfaction score was a Significant predictor of an auto driver. Conversdly, negetive
moda satisfaction was predictive of “Trangt” and “CarLink Use” Fidd test participants,
however, revedled a high degree of modd satisfaction. Although this may seem
counterintuitive, amgority of CarLink members did not change their current modes to
participate in the program (e.g., Homeside and Day Users). Thus, modal dissatisfaction was
not a principa mativating factor for participation.

SECTION 6.3 PROGRAM FINDINGSAND RESULTS

Further ingght into the CarLink field test, and the future potentia of commuter-based carsharing
was gained through exit questionnaires, household interviews, and focus groups. The following
program feedback was provided.

CarLink users were comfortable with and preferred smart technologies. Specificdly, they
were more at ease with the COCOS key manager system at the Dublin/Pleasanton BART
dtation than they were with the LLNL manua key boxes. They aso preferred the Teletrac
automatic vehicle location system in contrast to completing manud trip diaries. LLNL
employees were comfortable with the reservation system, but they would have liked to access
it off Ste and preferred that it provided real-time car location information.

Preferred parking was a substantial program user benefit. This was especidly true at the
Dublin/Pleasanton BART dation, where guaranteed spaces offered Homeside Users greater
flexibility with their morning departure times. Designated spaces & LLNL provided
additiona convenience.

CarLink reduced commute siress, even though travel times typically increased. Workside
Commuiters, in particular, enjoyed shifting their solo auto trips to BART, especidly those
living farther from Dublin/Pleasanton.

CarLink decreased Homeside User and Workside Commuter spontaneity, athough thiswas
not adaily concern. Homeside Users sometimes worried about returning cars in time for

Workside participants. Worksde Commuters had some concerns about using CarLink in an
emergency due to the necessary BART link. Day Users did not have accessto acar at work
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before CarLink, so the program enhanced their spontaneity.

Environmental concern was one reason that individuasjoined the CarLink program
(Shaheen, 1999), dthough not the dominant one®®

Homeside Users thought having a CarLink pickup truck available would be very helpful.
Workside Commuters and Day Users agreed that atruck would be very useful for Homeside
use, but it would be less so for them.

The Workside Commuter group was required to carpool as part of the program. This required
most membersto dter their schedules, a least occasondly. Interestingly, thiswas only a
ggnificant issue for one member, who later |eft the program. Due to a high degree of

schedule variability, on many days carpool members drove separatel y3. either in CarLink
vehicles or one driving a private vehicle. Members said they would have carpooled more
frequently, if partner communication had been facilitated by a messaging system (e.g., two-
way pagers).

After joining CarLink, Homeside Users and Workside Commuters decreased their persond
vehicle use. The Workside group aso increased their recregtiond trandit usage, possibly due
to greater BART familiarity or ease of access.

If CarLink became a permanent service, several Homeside Users stated they would likely sdll
apersona auto and greatly reduce their trangportation costs. Workside Commuters were
more hesitant about sdling a private vehicle until trangit services improved (Bernard and
Coallins, 1998) and CarLink provided more lot locations and vehicle variety.

The mgority of Workside Commutersinterviewed indicated that they would return to solo
driving after CarLink ended, but carpool more frequently than they had previoudy. All three
interviewed Homeside Users said they were congdering buying a new vehicle and would
continue usng BART. Day Users would not change their commute modes apprecigbly.

There was an average reduction of 31.8 private vehicle milestraveled per day and an increase
of 13.3 CarLink milestraveled. Thus, there was a net reduction of 18.5 vehicle miles (on
average). Furthermore, CarLink resulted in at least 20 new BART trips each day.

SECTION 6.4 ECONOMIC VIABILITY

The principal CarLink study god was to study behaviora response rather than to maximize
participation and profits. Thus, it is not surprising that costs exceeded revenues. Scenario

anayses in Section 5.4 present more aggressive CarLink deployment strategies and results. The
best- case scenario demondtrates a net profit of approximately $3,349 to $4,389 per month for the
twelve vehicles, which does not reflect environmental and socid benefits (e.g., increased transit

8 Bernard and Collins (1998) found that environmental concern and interest in electric vehicles were key reasons
that individuals joined the San Francisco Station Car Demonstration.
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ridership and reduced parking demand).®® However, less aggressive scenarios demonstrate
shortfalls of $2,500 to $4,750 per month.

During the field tet, revenue-expansion and cost-reduction strategies were not explored.
CarLink economic viability might be improved in many ways induding:

Streamlining technology. Another CarLink objective focused on investigeting off-the-
shelf technologiesto facilitate carsharing. This resulted in some COCOS and Teletrac
overlap, as both systems had vehicle-tracking capabilities. If an integrated system were
devel oped, technology and system deployment costs could be reduced.

Operations personnel. A chief advantage of smart technologies is program facilitetion,
particularly expansion, without significant personne requirements. Since CarLink did not
expand beyond 12 vehicles and 44 participants a one time, economies of scale were not
redized.

More efficient parking use. Parking is another instance where potentiad economies of
scale were not redlized. In thefield test, parking was provided for dl 12 vehicles at the
BART dation. In practice, fewer parking spaces were needed because vehicles spent a
limited time a BART. This might facilitate trandt access for new customers, snce
reduced parking demand (resulting from CarLink use) would free up parking for other
customers. Furthermore, CarLink could reduce an employment center’ s parking demand,
while potentidly helping to meet air quaity control requirements.

I ncreased use by employers and commuters. Larger Day User and Workside Commuter
groups would increase system revenues. Moreover, business fleets could be started,
augmented, or replaced with a CarLink service and guaranteed monthly revenues might

be generated. See Scenarios Four and Five in Chapter Five for further discussion.

I ncreased usage rates. Charging higher user fees could also increase revenues. As noted
in Section 5.3, dl user groups gppeared to be willing to pay more than they paid during
the CarLink fidd test. Although CarLink participants provided an estimate of their
willingnessto pay for the program, it is difficult to esimate the true potentia for rate
increases.

Thisfield test focused on user response versus program optimization. Thus, the preliminary
economic andysis poses many questions. To provide a more accurate picture of this program’s
benefits and costs, CarLink costs should be streamlined, revenues increased, and program
benefits quantified (e.g., environmenta, socid, and hedonic).

% A benefit-cost analysis would incorporate social, environmental, and other non-monetary benefits (e.g., reduced
commute stress and v ehicle hassle).
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SECTION 6.5 FUTURE RESEARCH

Recommendations for future carsharing research include:

Expand the CarLink program in vehicle number and duration. Thiswould attract more users
and support behaviora change (e.g., selling a persond vehicle).

Change the employment center to an office park to investigate a more typicd employee
population. Results would likely be more generdizable to other programs and might reduce
difficulties of high schedule variahility.

Further investigate willingness to pay and users motivationsto participate long termin a
carsharing program. Thiswould best be done by charging users different ratesin practice, as
opposed to discussing them in focus groups, interviews, or questionnaires.

Deploy integrated technologies designed for a commuter-based carsharing modd.
Test technology in the field before the program gtarts.

Use conventiond internal combustion engine (ICE) vehicles to concentrate on carsharing
issues. It would be easier to use conventiond vehicles than to rely upon limited infrastructure
(e.0., natural gas or dectric recharging stations).

Continue to address car cleanliness issues (e.g., place trash receptaclesin cars).

Develop systemsto increase carpool participation, where requested. This might involve
facilitating communication between members with advanced technology (e.g., two-way

pagers).

The future of carsharing in North America can be influenced by empirica research results.
CarLink assessed user response and off-the-shdf technologies in a commuter- based carsharing
test. While CarLink only began to judge the practicdity of one carsharing modd inthe U.S,,
within the context of alimited sample population, it advanced our understanding of consumer
response, technologica limitations, and business potentia from which new research efforts
might build.



117
REFERENCES

Bernard, M.J. and N.E. Collins (1998). San Francisco Bay Area Station Car Demonstration
Evauation. Oakland, CA, Bay Area Rapid Trangt Didrict: 71 pages.

Shaheen, SA. (1999). Dynamics in Behavioral Adaptation in Response to a Transportation
Innovation: A Case Study of CarLink--A Smart Carsharing System. Graduate Group in Ecology.
Davis, Universty of Cdifornia: 449.



118



119

APPENDIX |

CARLINK MEMBER MANUAL



120



121

CarLink Member Manual

A Smart Car-Sharing System
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CarLink Smart Car Sharing Project
Member ship Manual

1. Introduction

Wecometo the CarLink Smart Car Sharing Demondtration Project. This Manud will
explain the operating rules and requirements for participation in this project. The terms
and conditions described in this Manua will insure that each member isfully aware of
the respongbilities he or sheincursin agreeing to share afleet of vehicles with other
CarLink members. It will dso explain how you can take advantage of the CarLink
Program to achieve maximum benefit from the mobility servicesit provides.

The vehidesin thefleet are available for three different groups of individuas—
Homeside Usersin the Dublin/Pleasanton area, Workside Commuters to the Lawrence
Livermore Nationd Laboratory (LLNL), and Day Users at the Lab. While the Manua
describes the rules and procedures for each of these groups, it should be understood that
each member will only be obligated to follow those applicable to the group(s) to which
he or she may belong.

2. TheVehicles

Tweve (12) new Honda 4-door low-emisson Civics will be employed in the CarLink
Project. Ten (20) will be available for use & dl times, while the remaining two (2) will be
kept in reserve as back-up vehicles a the D/P BART Station. They will be avalable
when aregularly reserved vehicle is unavailable (e.g., auser isill and does not bring the
vehicleinto the sation that day or avehicleis disabled).

The vehicles will be fueled with compressed natural gas (CNG). They have arange of
gpproximately 150 miles, athough, except by permisson, members will agree not to
drive more than 150 miles during each rental period. Workside Commuters and Day
Users will be respongible for refuding the vehicles, and they will be trained and certified
to perform thistask at the CNG fuding station near the Heet Management Center at the
Lab.

The vehide-operating manud islocated in the glove compartment of each Honda. Please
reed this manud carefully to familiarize yoursdf with the operationa characteristics of

the Hondas. In addition, the vehicle manud should be consulted in the event of a
mechanical failure or other breakdown, such as aflat tire or dead battery.
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3. Reservations

Standing Reservations

Homes de Users and Workside Commuters will have a standing reservetion that is
booked at the start of the project. Members of these two groups must return the vehicle to
the D/P BART Station on aregular schedule during each workday.

1. A Homesde User must return the vehicle to the D/P BART Station &t the start
of each workday for use by an arriving Workside Commuter.

2. A Workside Commuter must return the vehicle to the D/P BART Station at
the end of each workday for use by areturning Homeside User. Workside
Commuters carpool to and from the D/P BART Station.

The CarLink Staff was informed of each member’ s schedule a the time he or she joined
the Project. Any change in this schedule must be immediately communicated to the Bob
Reese.

Day Use Reservations
A booking for day use at the Lab will be required for each separate trip. To insure the
availability of avehicle, it is advisable that these reservations be made as far in advance

aspossible.

Vehicle Monitor: Lee Anne Mila
Telephone: 423-0974
E-mall: milal@linl.gov

Backup Monitor: Norman Samuelson
Telephone: 422-0661

E-mail: nhs@lInl.gov

Timeiness of returnsis especialy important at the end of the day when aWorkside
Commuter will return the car to the D/P BART Station. The pendty for faling to return
avehideontimeislised in Section 9.

Please see the section on Day Use for specific ingtructions.

4. Key Access

Dublin/Pleasanton BART Station (For Homeside Usersand BART/LLNL Commuters)
Homeside Users and Workside Commuters will use a smart Key Manager system

consgting of asted, safe box located on the Side of the kiosk on the south side of the D/P
BART Sation, close to the CarLink vehicle parking area. To pick up your keysfor the
CaLink vehicle:
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* Go to the Electronic Key Manager. The Key Manager is located on the side of a
large kiosk building. It has a blue door with atainless stedl casing.

» Placethe CarLink Smart Card in front of the screen (within ahaf inch)
depicting aminiature verson of your orange card.

 Within afew seconds of holding the card in front of the screen, the Key
Manager will ask for your PIN number. Type in your four-digit PIN number on

the keypad.

* If you correctly type your PIN number, the screen will prompt you to open the
door. Typicdly this door needs a good tug to open it. The screen will then tdl
you what key/vehicle you are registered to take. If you do not take the
authorized key, you will be unable to sart the vehicle corresponding to this key.
Y our reservation only corresponds to the key designated by a green light near
the key hanger.

* Please remove the key at thistime. The letter on each key chain corresponds to
the letter displayed on the vehicleit operates.

» Please make sure to close the door to the Key Manager.

LLNL (For Day Users)
A manua Key Box will be located attached to a building adjacent to each lot where the

vehicles are parked. Each Workside Commuter and Day User will be issued akey to
these boxes.

« After opening the Key Box, please remove the key chain with the |etter
corresponding to the letter displayed on the vehicle you have reserved.

» Besureto lock the Key Box once you have removed the vehicle key.

» Workside Commuters and Day Users must always return the keysto the
indde manua Key Box at the conclusion of their trips.

Five parking lotswill be used at the Lab. Each lot will typicaly have one to two vehicles.
On any given day, the cars available in each ot will be a different mix of vehicles(i.e,
each vehicleis assgned aletter and cars are randomly assigned to users each day). These
lots—a ong with the number of CarLink vehicles assgned to these locations—are listed
below (buildings where Key Boxes are located are listed first and in bold face):

Port 1 Lot A4 by Buildings 132N, 141, 1449, and 131—two vehicles
Port 2 Lot D7 by Buildings 3724, 4729, 482 and 481—one vehicdle
Port 3Lot A7 by Buildings 170 and 1736—two vehicles

Port 4 Lot C-5W by Buildings 362 and 254—two vehicles

CNG Refuding Station -- two vehicles
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5. Before Driving

* After picking up your keys from the Key Manager or manua Key Box proceed
to your designated vehicle. The letter of the vehicle should be clearly marked on
the front windshield on the passenger’ s side and on the back windshield on the
driver'sside.

» Pleaselook around the vehicle to make sure that no prior theft or damage was
done to the vehicle. If theft or damage has occurred prior to your use of the
vehicle, please report these damages immediately to Bob Reese.

* Unlock the vehide with the flat ignition key.

 Before garting the vehicle with the flat ignition key, insert the cylindrica Relox
(Data) Key in the dot located to the left of the steering whed in front of your
left knee. Y ou should see ared light turn off and a green light turn on.

» Removethe cylindricad Reox Key and put theignition key into the ignition on
the right Sde of the steering whed. Y ou have gpproximately 1 minute to Sart
the vehicle after the red light turns to green. During this minute the green light
will be blinking to et you know to turn on the vehicle.

» Teetrac System Before driving away you must press the * Form Fill” button on
the Teetrac unit. Then follow the onscreen ingtructions which will ask you to
enter in your two digit user ID aswell asthe last three digits on the odometer.
Please note that your user ID is different than your PIN number.

Findly pressthe “Message’ button and select your trip purpose. You can do
this by scrolling through the preprogrammed messages using the up and down
arrow keys or by entering in the corresponding trip purpose number.

Trip Diary System: Fill out the Trip Diary. Record your user 1.D., date, time
and current odometer reading and trip purpose. Record the beginning and end
odometer readings and time for each trip™.

» Homeside and Day Users should be sure to enter anew trip purpose each timeit
changes while on the road. For example, if you are running errandsin the
morning and then go to a doctor’ s gppointment, you will want to enter both of
these trip purposes when you begin each part of your journey.

! CarLink isaresearch project, thus data collection isavital part of the program. Homeside Users and
Workside Commuters collected data regarding their usage in two different ways: an automated system,
called Teletrac, was used from January 20, 1999 to June 4, 1999. A manual system, called aTrip Diary,

was used from June 7, 1999 until the end of the data collection phase on August 31, 1999. Day Users used
the Trip Diary System astheir form of data collection throughout the entire project.
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6. On the Road

All CarLink members share in the responsibility of keegping the vehiclesin good
condition at al times. At the outset of the Project, please take afew momentsto
familiarize yoursdf with the vehide contrals. If you are uncertain about the operation of
any vehicle system, refer to the manud in the glove compartment.

Once you are on the road, please adhere to the following safety and maintenance
procedures:

All passengers mudt fasten their seatbdts.

Smoking is prohibited in the CarLink vehicles

Please do not leave trash or persond itemsin the vehicles.
The doors must dways be locked when you leave the vehicle.

Members are responsible for paying traffic or parking tickets while usng a
CarLink vehicle

7. Returningthe Vehicle

Late Returns/Schedule Changes

* |t isessentid to contact CarLink whenever you are unable to return the vehicle
on time. To change a booking &t the Lab, members should call the Vehicle
Monitor at either 423-0974 or 422-0661. If you cannot reach the Vehicle
Monitor, please cdl SA Ruiz a Fleet Management at 422-7474. Homeside
Usars and BART/LLNL Commuters should call Green MotorWorks at (510)
521-4300 (eg., if you are aHomeside User and you areill and will not be
taking the vehicleto BART in the morning).

CarLink Parking
 Please return the CarLink vehicle to the lot where it was picked up and park it
in adesgnated CarLink parking spot. This makesit possible for the next user
to not have to search for the vehicle.

* |f an unmarked vehicleis parked in the designated CarLink spot at the Lab,
please notify the FHeet Management office at 422-7474.

« If an unmarked vehicleis parked in the designated CarLink spot at the
Dublin/Pleasanton BART Station, please call the BART Police Department a
(510) 464-7000.



Leaving/Locking Procedures
» Tdetrac System: Before removing the keys, be sure to log off the Teletrac
system by pressing the “Form Fill” button. Then enter your 2-digit ID number,
thelast 3 digits of the odometer and press send.

Trip Diay System: Before leaving the vehicle, record ending odometer and
ending time for the current trip purpose in the Trip Diary. Be sure that your
user |.D. isentered, and the date.

» Then remove the flat ignition key and use the cylindrical Relox key to log out
of the COCOS-on-board computer. Insert the Relox key into the dot to the left
of the geering whed. Hold it in thisdot until the green light shuts off and the
red light comes on.

» Don't forget to lock the vehicle when you leave. Y ou can lock the vehicle by
ingerting the flat ignition key into the door lock and turning the key until you
see dl four door locks go down.

8. Emergencies

Vehicle Damage

Please treat the CarLink vehicles as you would your own and be careful to avoid
damaging them. If avehicleis damaged while you are usng it, please contact Green
MotorWorks at (510) 521-4300 so that it can be repaired as soon as possible.

Vehicle Breakdown

If you are unable to operate the vehicle due to aflat tire, dead battery, or amechanica
problem at a location other than the Lab, please contact Cross Country Motor Club at
(800) 864-8336. Be sureto provide them with 1) The fact that you are driving a Natura
Gas vehide and 2) The vehicle identification numbers from the drivers' side dashboard.

If one of these problems occurs at the Lab, please contact Sal Ruiz at Fleet Management
at 422-7474.

Accident

If you have an accident, be sure to stop, note the time and location of the incident, and
obtain the name, phone number, and insurance agent of the driver of the other vehicle.
Cdl 911 if there are any life-threatening injuries. Members must report accidents,
damages, or vanddism to SALEX. Ingructions on how to fileaclam with SALEX are
included in the insurance packet in the glove compartment of the vehicle. Complete all
the applicable gpaces on this form, incdluding witness information. Be sure to dso notify
Green MotorWorks at (510) 521-4300, once you are able.
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9. Ground Rules

The following section highlights the most important rules governing your membership in
the CarLink Demonstration Project.

Vehicle Usage

» The car must be picked up and returned to the designated lot on or before the
end of each reservation period.

» Teerac Sysem At the sart of each trip members must log on to the Teletrac
System by entering their ID Number, odometer reading and trip purpose by
code.

Trip Diay System: Members must fill out the Trip Diary for each trip.

* Thevehicles must not be driven more than 150 miles during any sngle
reservation period.

 The vehicles may not be driven by anyone not authorized by Honda

Unforeseen Events

If members are unable to return the vehicle to the designated lot on or before the end of
their reservation period, they must contact CarLink. For abooking at the Lab, members
should cdl the Vehicle Monitor a one of the following numbers: 423-0974 or 422-0661
or Sd Ruiz at Fleet Management at 422-7474. Under dl other conditions, members
should call Green MotorWorks at 1-510-521-4300.

Accidents, thefts, or other damage to the vehicle must be reported immediately to Green
MotorWorks at (510) 521-4300.

CarLink Vehicle Maintenance
The driver and al passengers must use safety belts and, when required by law, child
restraint devices.

Smoking is not permitted in the vehicles.

Permanent marks (stickers or decals) or ingtdlation of an accessory or piece of equipment
is not permitted in the vehicles.

Towing vehiclesis not permitted, nor isthe trangport of hitchhikers permitted in any
vehide
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Member Accounts
Within five days of the monthly invoice due date, members must pay to Green
MotorWorks the fees specified in their Membership Agreement as follows:

Group Monthly Fee Usage Fee

Homeside User $200.00 None

Workside Commuter  $ 60.00 /vehicle None

Day User None $1.50 /hour.
$ .10/mile

All fines or tickets must be paid promptly to the appropriate authorities.
Penalties
Members will be obligated to pay the pendties assessed for the following violations of
the terms of their Membership Agreement:
o Latefeefor monthly invoice $ 1.00 /day

» Each hour the vehicleis not returned at the end of
the rental period $ 5.00

* Each milethe vehideisdriven in excess of the 150 miles $ 1.00

 Each falure to deposit car keys at the designated key
drop off location $25.00

» Each occason vehicleis returned with less than
required amount of fue $10.00
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10. Essential Contact Information
Emergency Numbers
Cross Country Motor Club
Green MotorWorks (GMW)
Office Number
Pager (24 hrs)
LLNL Heet Management

LLNL Vehicle Monitor
Primary Lee AnneMila

Back-up Norm Samuelson

CarLink office

CarLink Fied Test Manager -pager

(800) 864 8336
(510) 521-4300
(800) 304-1508
(925) 422-7474
(925) 423-0974
milal@linl.gov

(925) 422-0661
nhs@lInl.gov

(530) 752-1934

(510) 666-1844



Glossary

COCOS System

The COCOS system incorporates the Electronic Key Manager at the D/P BART Station,
the Relox Key, and the on-board computer in the vehicle that releases the immobilizer.
This system authorizes use of a particular vehicle by individuas who belong to the

system, and, in the case of the Smart Key Manager & BART, hold areservation.

Electronic Key Manager

The Key Manager a the D/P BART Station has a stainless stedl casing and a blue door.
The screen in the left top corner iswhere you put your card to enter the Key Manager. It
will ask you for your four-digit PIN code. Only Homeside Users and Workside
Commuters will be able to access the Key Manager a the D/P BART Station. There are
dotsingde the Key Manager for keys. Please take only the key that is assigned to you.
The screen will ingtruct you of the key number dot of the vehicle that has been assgned
to you and a green light will gppear above that key indde the box as well.

ID Number

Each CarLink member will receive an ID number when they join CarLink. This number
is asociated with the Tdetrac System. The ID number is atwo-digit number and each
user will have hisor her own number.

Ignition Key

The Ignition Key istheflat key that is attached to the key chain. It isused to sart and
turn off the vehicle. To Sart the vehicle, place this key into theignition on the right Sde
of the steering whed.

Key Box
The Key Box at the LLNL will be operated on amanud basis.

M essage Display Terminal (MDT)

The MDT islocated in front of the gear shifter. When entering the vehicle you must log
ontothe MDT made by Teletrac. First pressthe Form Fill button. Y ou will then enter
in your two-digit ID number. This number is different from your PIN number that you
use a the D/P Bart Station Key Manager. Y ou will then enter in the last three digits of
the odometer. Make sureit isthe last three digits of the odometer and not the trip meter
number. Then Presssend. Press Message button and salect atrip purpose. You can
select the trip purpose by using the cheat sheet and pushing in the code or by scrolling
down theligt using the arrow keys.

PIN Number

This number is associated with your Smart Card and the COCOS System. This number is
different than your 1D number used with Teletrac. Y our PIN number has four digits.
Homeside Users and Workside Commuters will be the only memberswho have a
COCOS PIN number.
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Relox Key

The Relox Key isacylindrical key with ablack plastic box on theend. Thisis used to
release the immobilizer in the vehicle. When entering the vehicle, place the Relox Key
into the dot on the left Side of the steering whedl and in front of your left knee. To Sart
the vehicle you must firgt put the key in and watch for the red light to turn off and the
green light to flash. If the green light is flashing, you have used the key for your specified
assigned vehicle and reservation. Then you can use your ignition key to sart the vehicle.
Thismust be done every time you enter a CarLink vehicle.

Smart Card

The Smart Card is an orange credit card-like key that has a computer chip inside that
identifies you as a CarLink member and alows you to access the Key Manager a the D/P
BART Station. It holds al your persond information and when it is held up to the screen
on the Key Manager the Key Manager will ask for your PIN number. The card allows
you to check out only one vehicle a atime from the D/P BART Station.

Teletrac System

The Teletrac system incorporates the Message Display Termind (MDT) and Vehicle
Locator Unit (VLU). It tracks the position of the vehicle and provides communication
with Heet Manager. Users must follow the ingructions for logging onto this system
every time your sart the vehiclefor atrip. Ingtructions can be read in this manud or on
the cheat sheet that is on the dash next to the Teletrac System. (The cheset sheetisa
description of how to use the vehicleand log on. It isastep by step listing of what to do
before driving away.)

Vehicle Locator Unit (VLU)
The VLU dlows the vehicle to be monitored. Thereis no interaction with the user.
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SECTION 2:

CarLink

Day Use
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CARLINK DAY USE AT LLNL
Usage Guidelines

Welcometo the CarLink Day Use Program!

Thanks for participating in the Day Use carsharing program at LLNL. The CarLink
program is compaosed of two groups of participants at LLNL. The first group drives the
cars from the Dublin/Pleasanton BART Station to work in addition to having accessto
them during the day. (They are Workside Commuters and many aso participate in Day
Use.) The second group, or Day Users, only uses the cars while a work. Both groups will
use an Internet-based reservations system to reserve cars for use (the reservation system
is described below). Further, both groups will assst in refueling the vehicles.

The CarLink project isafield test. Not surprisingly, we are collecting data to monitor use
and system logistics. To collect these data, we are requesting that participants complete
trip logs, detailing their trip purpose and mileage, for each trip. To facilitate use and
ensure vehicle access, we have devel oped this user protocol, as well as contingency plans
(e.g., in case you're running late on a vehicle reservation) o that the program will work
smoothly for dl participants.

The Day Use guiddines follow. Please note that this document will be incorporated into
an updated User’s Manual, which you will receive acopy of shortly.

Day UsersGroupsat LLNL

Workside Commuters (and Day Users)

Day Users—Group 2 (Day Use only )

Day Users—Group 3 (sdlected LLNL fleet users). This group will not beinvolved in
the first phase of the project. When they are incorporated into the program, they will
become members of the CarLink Day Use program.

Participant Requirements

All Day Users mugt attend an Orientation session (which includes ingructions on
refuding, logs, reservations, contingency plans, and key system usage) and complete a
CarLink membership application (including aDMV and credit check.) Please contact
Linda Novick (Inovick@ucdavis.edu), if you know anyone that would like a membership
goplication.

Day Useisavallablefor dl qudified participants, but only at approved lots. Workside
Commuters, who are dso Day Users, access CarLink vehicles from the lots in which they
leave a CarLink vehicle--driven from the BART Station--each morning.



For the second group of Day Users (i.e., Group 2), the first phase of the Day Use program
is deployed from the CNG lot. Thisisthe only lot that can be used by this group during
our testing phase (i.e., probably between 2 to 4 weeks).

Parking Lotsfor Day Use Group 2

Day Use, Group 2 participants will begin the program by accessing and returning cars to
the CNG lot. Thislot islocated at the SE corner of Ave. Jand the South Outer Loop. We
have chosen thislocation for the test because it is where the refuding station is located

and will facilitate vehicle refuding for the Day Use program. It is aso near to Building

611, the Fleet Maintenance center for LLNL.

Our godl isto expand from this|ot as soon as possible. We will be able to proceed once
we have demongtrated that this phase of the program is running smoothly. Three CarLink
vehicles will belocated at thislot for Day Use (i.e., for Group 2 participants), although
only two vehicles can be reserved at any onetime. The reason for thisisthat is critica to
have a back-up vehicle in reserve each day.

There are four additiona |ots where other CarLink cars are parked during the day (in part
due to the Workside Commuter program). These are lots A-4, A-7, C-5, and D-7. One of
these will be used as abackup lot (i.e., C-5) for the Day Use, Group 2 program in case an
individua has areservation and the reserved vehicleis not availablein time,

CarLink Reservation System

The CarLink reservation’'sweb Steat LLNL is

http://mww I Inl.gov/linl - only/tsmp/carlink/carlink.html

All Day Users must use this system to reserve CarLink vehicles. Furthermore, all
CarLink cars must be reserved in advance. More detailed ingtructions for accessing this
stewill be provided separately. Each user will be given their own ID number to access
the system. No one else can access a user’ s reservation, except the system administrator.

The system works as follows:

Day User accesses the system per the ingtructions on the Web site. Click on
the reservations icon.

Day User reviews the cdendar to determine available vehicles at the CNG lot
(or other lotsin the case of Day Use, Group 1 (i.e., the Workside
Commuters)).

Day User reserves a car for the desired time dot.
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Refuding

One haf hour “dead time* is required between reservations to alow time for
refuding and late arrivas.

Day Userswill check reservations before entering their preferred reservation
time to prevent an overlapping reservetion problem. Basically, an overlapping
reservation is one that would gart in the middle of the previous reservation.
This means that two individuas might try to reserve acar for the sametime
period without redizing it. For example, if acar isreserved from 1:00-3:00pm
and another user wants to use the car from 2:30-4.00pm, the system would no
longer recognize the first user. If each user checks the monthly calendar, he or
she can easly determine when the cars are available for Day Use. The
reservation system does check if there are more reservations than cars
avallable; however, it cannot currently account for the time overlap.

Be consarvative with your time when you make the reservation. If thereisa
grong likelihood of running into heavy 580 traffic, please provide extratime
in your reservetion.

If aDay User reserves acar afew days in advance, he or she must check the
reservation system on the morning of this reservetion to be sure that acar is
available. (Please see the section on contingency plans, below, for cases when
acar does not appear to be available for areservation.)

If aDay User returns early, they can delete the record and re-enter it to reflect
the trip time more accurately. This may seem like an extra step, but there is
not currently a method for modifying reservations once they are made.
Although this step is not required, it is a courtesy to others who may need the
car during the time that you thought you needed it but did not.

The CarLink cars are compressed natura gas (CNG) vehicles. Thereis one location a
LLNL for CNG vehide refuding; the location is the lot in which the Day User, Group 2
cars are deployed. At the end of each trip, Day Use participants will refud vehicles a the
CNG tanks to ensure that the vehicles are refueled for each new user.

This step is extremely important snce other LLNL CarLink members (i.e., Workside
Commuters) use these vehicles to return to the D/P BART Stetion at the end of the
workday. In addition, it ensures that carswill consstently have enough fud throughout
the day for each reservation.
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Trip Diaries — Data Coallection

Coallecting the Trip Diary information isimportant for Day Use hilling (i.e., persond use
only) and the research component of the CarLink program. Below isa summary of the
Trip Diary Ingructions, a copy of which will soon be placed in each CarLink vehicle.

Calink Trip Diary Indructions;

When you enter the CarLink Vehicle
Record the following information:

Date

Start Time (AM/PM)

Start Odometer Reading

Trip Purpose

Your User ID #

Additiona Occupant(s) in Vehicle

Additiona Occupant(s) User ID# (if gpplicable)

When you leave the CarLink Vehicle
Record the following information:

End Time (AM/PM)
End Odometer Reading

Day Users: For billing purposes, please note “ Day Use” in the“ Comments’
section.

For the purpose of accurate data collection, it isimportant thet dl trips are recorded in the
Trip Diary. Thisincludes evening and weekend trips made by Homeside Usersin
addition to Workside Commuters and Day User trips.

Billing

During theinitid phase of the program, when Day Use, Group 2 usage is only conducted
from the CNG parking lot, there will be no charge for vehicle use (i.e., busnesstrips or
persond). After the program expands, persona Day Use tripswill be charged at $1.50
per hour and $.10 per mile.

Billing reports will be generated monthly. In theinitia phase of the program, reports will
be informational, demongrating the cost that would be incurred if persona Day Use trips
were not free of charge.
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Contingency Plan

Although we do not anticipate any problems with the system, we are providing
ingructions in the case of an occasiona emergency. The telephone numbers of our LLNL
CarLink vehicle monitors, the CarLink UC Davis Fiedd Test Manager, and the UC Davis
CarLink officewill be left in the cars for emergency purposes.

A Few Questions and Answers:

What Do | Do If a Reserved VehicleisNot Available?

Q: What if aCarLink vehicleisreserved, but it isnot in the lot at the reserved time?
A: Heré¢ sWhat to Do:

Firgt check the CarLink web page before your reservation

If you check the system in the morning to ensure your car is available, and
determine that not enough vehicles are there, please contact a vehicle monitor
(please see contact information, below).

Next, contact a Vehicle Monitor.

The vehicle monitor will locate an available car a another lot for your time
dot.

One backup lot has been designated for this purpose.

Vehicle Monitor is not available when you call, next contact the Fidd Test

Manager
If the vehicle monitor is not available, page Linda Novick.

Lindawill make appropriate contacts and inform the next user.

What if | Am Running Late on My Reservation?

Q: What if I am on atrip with avehicle, and | am running late (i.e, more than 15
minutes)?

A: Heré sWhat to Do:

Firdt, contact a Vehicle Monitor.

Contact a vehicle monitor. The vehicle monitor will check to seeif anyone
else needs your car for another reservation and adjusts the reservation system.
If there is areservation, the vehicle monitor will contact the person with this
reservation and assign another vehicle.




Next, contact the Field Test Manager.
If the vehicle monitor is not available, page Linda Novick.

Lindawill make gppropriate contacts and inform the next user.

Contact Information

Vehicdle Monitors.

1. Norman Samudson
Telephone: 422-0661

Emal: nhs@linl.gov

2. Lee Anne Mila
Emal: milal@lInl.gov

Fidd Tet Manager:

Linda Novick
Pager: 510-666-1844 (numeric only)
Enter phone number or user identification number
Telephone: 530-752-1934 (not often in office)
E-mail: Inovick@ucdavis.edu
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SECTION 3:

Frequently
Asked

Questions
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CarLink Smart Car Sharing Demonstration Project
Frequently Asked Questions

Contents
» When did the project begin?

» What types of vehicleswill be available?

What typesof tripscan | take?

Wherewill the CarLink vehicles be located?

* How can avehicle bereserved?

How do | obtain the key to the vehicle?

What are my responsibilitieswhen | enter the vehicle?

What are my responsibilitieswhen| leave the vehicle?

How much doesit cost tousea CarLink Vehicle?

What ar e the member ship requirements?

What are my principal obligations as member of the CarLink
Project?

What do | doin the event of unforeseen difficulties?

When did the project begin?

The Project was launched January 20, 1999 and Members began using the vehicles that
day. The project was formaly announced to the public at awidely attended Media
Presentation on February 2, 1999. Descriptions of the CarLink Project appeared in dl the
locd papersthat day, as well asthe day after. The web archives of such papers as the
San Francisco Chronicle, the Examiner, the Tri-Vdley Herad, the Contra Costa Times,
Sacramento Bee, aswell as the Los Angeles Times provide online versons of these
aticles.
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What types of vehicles will available?

Twelve (12) new Honda 4-door low-emisson Civics are employed in the project. Ten
(10) will be available a al times for member usage, while the remaining two (2) will be
kept in reserve at the D/P BART Station. They serve as back-up vehiclesin the event of
an emergency or unavailability of aregularly reserved vehicle (eg., A user isill and does
not bring the vehicle into the Sation that day.).

The vehicles are fuded by compressed naturd gas (CNG). They have arange of
approximately 200 miles, although members will agree not to drive more than 150 miles
during each rental period. Workside Commuters and Day Users are responsible for
refuding the vehides, and receive training to perform thistask. Except on a case-by-case
basis, refuding will be undertaken a the CNG fuding station near the Heet Management
Center a the Lawrence Livermore National Lab. (LLNL).

What typesof tripscan | take?
CarLink Members share these vehicles depending upon the nature of their commute to
work:

Homeside User: Thosewho livein the D/P area and commute to work on BART
five days aweek drive the vehicles from their home to the D/P BART Station. When
they return at the end of the day, they take the Civic back home for use on evenings and
weekends. In addition, other authorized membersin their household can drive the
CarLink vehicle,

Worksde Commuter: Individuaswho commute to the Lab by teking BART to
the D/P dtation have access to the vehiclesfor the last leg of thetrip to the Lab. The
CarLink Membersin this group are asked to carpool to the lab with at least one other
member during this portion of their commute. The feefor individuasin thisgroup is
shared equdly by the individuals in each carpool. At the end of the workday, Workside
Commuters drive the vehicles back to the D/P BART Station to continue their home-end
commute on BART.

Day User: Other employees at the Lab, who quaify for membership in the
CarLink Project, aswell as those in the Workside Commuter group, share the use of these
vehicles for persona or government trips during the day. They are charged only for
persona use (i.e. $1.50/hr and 10 cents/mile).

Where arethe CarLink vehicles be located?

At the D/P BART Station the vehicles are located in 12 reserved parking spaces near the
Key Manager Kiosk on the south sde of the BART Parking Lot. It isimportant for
members to return the vehicles to these designated spaces at the end of their trip.

Five parking lots will be used at the Lab. The cars are distributed among these lots to
provide convenient access to the greastest number of people.
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How can a vehicle be reserved?

Homeside Users and Workside Commuters have a standing reservation to pick up and
return a CarLink vehicle to the D/P BART Station at afixed time during each workday.
During the evenings and weekends, Homes de Users have access to the car at any time.

In contrast, a booking for Day Use at the Lab for Workside Commuters and Day Usersis
required for each separate trip. To insure the availability of avehidle, it is advisable that
these reservations be made as far ahead as possible.

The Day Use reservation system is detailed in Section 2.
How do | obtain the key to the vehicle?

Homeside Usersand Workside Commuters: CarLink Membersin these two
groups will use asmart Key Manger system conssting of a sted, safe box located indde
the exit/entry area of the D/P BART Station, close to the CarLink vehicle parking area.
To access the vehicle key from this Key Manager, the user holds their smart card (A
smart car and PIN number will be issued to all members of these two groups) close to the
display of the Key Manager. The Key Manager then checks to confirm the standing
reservation of the user and asksfor hisor her persond identification number (PIN).

When the correct number is entered, the eectronic door lock is released. After opening
the door, aflashing light above a key socket indicates to the user which key should be
taken.

Day User: A manua Key Box will be located ingde buildings a the Lab
adjacent to the three lots where the cars are parked. Each CarLink member isissued a
key to these boxes, which provides access to the keys required to operate the car.

What are my responsibilitieswhen | enter the vehicle?

Oncethe user in each of the three groups has an ignition key, he or she can open the car
door. A red warning light ingde the car reminds the user that the car is dill being
blocked. In order to “unblock” the vehicle, the smdl cylinder shaped key must be
inserted into the smart reader on the dashboard. If the red light turns green, this step was
completed successfully and the car is no longer being blocked.

Before beginning their trip, users are required to enter the following items of information
inthetrip diary log.

1. Date
2. User ID number
3. Timeof day

4. Trip purpose
5. Odometer reading
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What are my responsibilitieswhen | leave the vehicle?
When returning the car, the user must complete the Trip Diary, including the purpose of
the trip, number of milestraveled and time of day.

To return the vehicle key, Day Usars smply return it to the Key Box ingde the same
building where they picked it up. Home Side and Worksde Commuters must return the
key to the Key Manager which can be opened with their assigned Smart card and PIN.
The user is prompted to return the vehicle key and Relox Key (attached on akey chain)
back into the vacant socket.

How much doesit cost to usea CarLink Vehicle?

Table 1 indicates the fees to the users in each of the three Groups. It isimportant to note
that these ratesinclude full insurance, regigtration, cleaning, maintenance, and repair or
fud codts.

Table 1:
Group Monthly Fee Usage Fee
Homeside User $200.00 None
Workside Commuter  $60.00 /vehicle None
Day User None $1.50 /hour.

$.10 /mile

Homesde Users and Workside Commuters are only required to pay amonthly fee. Inthe
latter group this fee is shared by those who carpool to and from the Lab in the CarLink
vehicle. There are no usage fees to the members of both these groups for their

commuting trips.

Day Users, including those in the Workside Commuter Group, who use the car during the
day at the Lab, will incur ausage fee of $1.50/hr and $ .10/mile.

How much do Day Usetrips cost? We have estimated in Table 2, below, the cost of
three-day trips from the Lab and compared them to other forms of transport.
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Table 2
Destination Hours Miles CarLink Personal Taxi”
Vehicle*
Stone Ridge Mall 2 24 $5.40 $10.80 $50.00
Livermore TennisClub 2 12 4.20 5.40 26.00
COSTCO 2 14 4.40 6.30 30.00

* Based on AAA based operating and maintenance cost of 45 cents p/mile of new
compact sze car. The true cost of car ownership adds up when caculating the cost per
mile of monthly payments (if car purchase s financed), insurance, registration,
depreciation (the money being saved up for the next car purchase), as well asrepairs,
maintenance, and cleaning.

# Round trip between Lab and destination

What ar e the member ship requirements?

Each CarLink Member will be asked to complete aformal gpplication to the program. It
authorizes Honda to conduct a check of your DMV driving and credit record. Other
licensad drivers who are household members of a Homesde User will be able to drive the
CarLink vehicles, but they must aso complete the forma gpplication process. An
applicant who has been cited for Driving Under the Influence (DUI) will be excluded
from the Project.

What are my principal obligations asa member of the CarLink Project?

The car must be returned to the designated lot.

Enter your user ID number, trip purpose, and odometer reading at the beginning

of each renta period.

Return the car to the designated lot before or by the end of your rental period.

Do not drive the vehicle more that 150 miles during arenta period.

Return the keys to the designated key drop-off location & the end the renta

period.

» Refud the vehicle once the level reaches the 3/4 or below mark on the fuel
gauge (Worksde Commuters and Day Users only).

Do not smoke inside the car.
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What do | doin the event of unforeseen difficulties?

CarLink members must immediately telephone the toll free help and emergency/repair
telephone number if the user is unable to return a car to the designated lot on or before
the end of the renta period or if roadside assstance isrequired. The sameistrueif the
user, because of illness, family emergency or change of plans, must cance a Day Use or
ganding reservation. If the car becomes inoperable during arental period for reasons not
attributable to user misuse, Honda will provide an adternative means to transportation,
such astaxi, another car, or rentd.
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APPENDIX |1

CARLINK QUESTIONNAIRE
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CarLink Questionnaire

Thank you for your continued enthusiasm and participation in the
CarLink Smart Carsharing Program. Asyou know, a key aspect of the
project is our research on carsharing usage and the viability of the CarLink
system. Y our feedback will alow usto understand how the serviceis used,
identify its strengths and weaknesses, and prioritize improvements for future
carsharing programs. In this research phase, we focus on your CarLink
experiences. We grestly appreciate your time in completing this
guestionnaire and thank you in advance for your help.

For the purposes of this questionnaire, please identify yoursalf with the user group
that best describes your CarLink usage and mark the appropriate box below:

o Homeside Users: CarLink participants that use the CarLink vehicle a homein
the evenings and on weekends and use CarLink to travel between home and
BART during their weekday commute.

o Worksde Commuters: Individudsthat use the CarLink vehicleto travel
between BART and Lawrence Livermore National Laboratory (LLNL) during
their weekday commute. Workside Commuters also have accessto CarLink
vehicles during the day at LLNL, what we call “Day Use'.

o Day Users: Participants who only have access to CarLink vehicles during the day
a LLNL (i.e, Day Use) for persona or business related trips. Day Users do not
employ CarLink vehiclesin conjunction with their commute.

Tems
LLNL: Lawrence Livermore National Laboratory
CNG: Compressed natura gas



152

STRENGTHS AND WEAKNESSES

Please help usto identify the strengths and wesknesses of the program, alowing usto
improve future carsharing services.

1. Peaseratethe following aspects of CarLink based on your level of comfort usng

comfortable

Very

each part indicated. —
(4] Q
e e )
S o >9 =
5| |g| |28 |8
£l |E| |z§| |2
52 el |BE 3
> 5 - = 8 O
a. Car key checkout: S
i. At BART U, U, Us Uy
ii. At LLNL (seefirgt page) U, U, Us Uy,
b. CNG refueling (seefirst page) U, U, Us Uy,
. Use of reservation system
for day useat LLNL (seefirst page) U, u, Us Uy
d. Other U, U, Us Uy,
please specify:
e. Recording vehicle use: U, u, Us Uy

i. Manud trip diaries

If you have not used the Teletrac system, please proceed to
question 2 on the next page

ii. Teetrac messaging system U, U, Us Uy,
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2. Pleaserate the following aspects of the CarLink program.
(Please indicate your response with an ¢ on the scale below.)

(For example: “Color of the CarLink vehicle”)

Poor Good

Not where| Wherel
need them need them

b. I do/do not have to wait for avehicle.

Have to wait No wait

c. CarLink codts are expendve/inexpengve.

Expensve Inexpensve

Longer Shorter
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e. Stress during my commuite is higher/lower.

Higher Lower

Not beneficia Beneficid

0. Car keys arelare not quick and easy to access.

Not easy to access Easy to access

h. Car entry and ignition are/are not smple.

Not smple Smple

i. My &hility to take spontaneous trips iglis not limited by CarLink.

Limited Not limited

J. CarLink parking lot(s) arefare not in convenient locations.

Lots are not Lots are located
located conveniently conveniently

k. My ability to respond to an emergency is higher/lower with Carlink.

Lower Higher
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|. Having commute time available for persond use, such as working, reading or
napping, is important/not important to me.

Not important Important

m. The environmental impact of CarLink is negetive/pogtive.

e |
Large negative Large pogitive
impact impact

please specify:




156

COMMUTING AND CARPOOLING

1. How many days per week do you commute with the CarLink system? days
per week

2. On daysyou do NOT use CarLink: Pleaseindicate the percent of commute time
you spend traveling by the following transportation options (Please provide
per centages for all optionsyou use; totals must add up to 100%.)

a Drivedone % e Wak %
b. Carpool % f. BART %
c. Bus % g. Other %
d. Bike % please specify:

3. When you DO use CarLink: How do you typicdly travel to BART during your
morning commute? (Please provide per centages for all optionsyou use; totals
must add up to 100%.)

a Drivedone % e Wak %
b. Carpool % f. BART %
c.Bus % g. Other %
d. Bike % please specify:

4. What isthe approximate length of your morning commute to BART(in miles)?
miles

5. During your morning commute, & which station do you board BART ?
BART dtation

6. How many days per week do you have an additiona occupant (i.e., carpool) for the
CarLink portion of your commute (between Dublin/Pleasanton BART and LLNL)?
days per week
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If there are days you do NOT carpool in aCarLink car, how often do the following
reasons apply? (Please check the best response for each item.)

>
= B
5 £ 9
518 (g g |
pa E 3 ) <
a. Carpool partner(s) doesn’t show up U U, Us Uy Us
b. Partner tells me they won't be there U, VP Us U, Us
c. High availability of carsthat day U, U, Us U, Us
d. | likedriving done U U, Us Uy Us
e. | work early and/or Say late U u, Us Uy Us
f. It's hard to schedule with my U, VP Us U, Us
carpool partner
g. | do not have an assigned partner U, VP Us U, Us
h. Other

please specify:
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VEHICLESAND TRIPS

1a How much has your household vehicle use changed since participating in CarLink?
(Please indicate your response with an ¢ on the scale below.)

Levd of use 100% 0% 100%
Decrease No Change Increase

1b. If your household vehicle use has changed, please briefly describe how and why it
has changed:

2. How many times do you refud the CarLink vehicle per week? times per week
3. How much has your persona or recregtiond travel on public trangt changed since you
began participating in CarLink?
(Please indicate your response with an ¢ on the scale below.)

Leve of use: 100% 0% 100%
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4. For each of the following, please indicate how much your travel has changed since
you began participating in CarLink.

(Please indicate your response with an ¢ on the scale below.)

(Levd of uses  -100% 0% +100%)
veees | Nochne —

a Drivedone -100% 0% +100%
vees | Nochme —

b. Carpool -100% 0% +100%
L —

c. Bus -100% 0% +100%
vt NoGhenge 1 —

d. Bike -100% 0% +100%
peee NoGrmp 1 p—

e. Wak -100% 0% +100%
vt NoGherge 1 o

f. Other: -100% 0% +100%
e Noche —

please specify:
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5. Consdering that fue, insurance, and repair and maintenance cogts are included in
your total CarLink payment, how do CarLink travel costs compareto the total costs of

persond vehicle ownership?

(Indicate your response with an ¢ on the scale below.)
|

oo
CarLink costs CarLink costs
sgnificantly more sonificantly less

6. How stisfied are you with CarLink vehicle variety? (Please check one response
below.)

Vey disstisfied Disstisfied Neutra Saidfied Very Satisfied

Ug u Us Uy Us

7a. CarLink is aresearch demondtration project. Assuch, many operating costs of the
system are  subsidized by the project partners (e.g., LLNL, CaTrans, Honda, €tc.).
Assuming the CarLink service did not change, how much would you be willing to

pay to participate in CarLink in a nonresearch setting?
$ per month

7b. Please briefly describe how you calculated your response for question 7a above.
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HELP USDESIGN A BETTER CARLINK SERVICE FOR THE FUTURE

Do you have any comments or suggestions for improving CarLink?

Thank you!
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APPENDIX 111

HOUSEHOLD INTERVIEW PROTOCOL
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Household I nterview Protocol

Each of the household interviews began with a short round of introductions and an
explanation of the design. Following this, the researchers would begin a discussion of
how the members heard about the project, how it wasfirgt introduced to them, and how
the recruitment and explanation processes can be improved. Then, using timelines of a
typica day of their pre-CarLink travel (crested from their trip diaries by the CarLink
daff), we discussed what their travel had been like. The timeline was then used as an
interactive tool to explore what their typicd travel with CarLink was.

Following the timeline of atypica day, each successve aspect of the CarLink system
was discussed. For example, a Workside commuter would be asked questions about his
or her trave to their local BART sation, then about their travel on BART, then about the
Key Manager, etc. After and during these questions, various different problemsthat they
might face were presented and discussed. Scenarios involving the present aswell as
potentia carsharing programs were outlined and discussed. These topicsincluded
exploring what CarLink would have to become before the interviewees sold a persona
vehicle and what costs they would be willing to pay. Finaly, the participants were
prompted to ask any remaining questions they had.

The question checkligt given the interviewers is on the next page. This checklist was
intended for use as an overal guide and not an exact script. The tone of the interviews
was conversational and often tangents would prove more illustratory than planned topics.
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Question/I ssue Checklist

For all issues: How hasthis changed over the course of the program? How hasthis been
different from what you thought it would be?

Introduction
U What fird interested you? How can we improve recruitment, orientation?
U How easy isthe system to understand?

Timelines

U Let'sgo over your schedule before and with CarLink

0 How many days aweek do you use CarLink?

U Key Manager (How do you like it and how well does it work?)

U Pakinga BART

O Carpool

O Problemswith vehicle?

O Dirty, cluttered vehicles?

U Tdetrac/manud trip diaries (privacy concerns?)

U Refuding

U Resarvation system

O Wait time for gppropriate vehicle (i.e., one with adeguate fud)

O How much interaction do you have with the other members?

U Getting car back in time for next user

U How do you like the lot placements? Would different ones work?

Gaming

U Rangeof trips

U Emergencies

O Geting rid of current vehicles

U Different infragtructures. How about if there was alot near your house?

O How much of your activity is BART accessble?

O How much would be BART/CarLink accessible if there was CarLink at the
appropriate BART dation?

Afterwards

U Costs-compared to without CarLink, how would you like to pay, €etc.

U Codsvs. timevs. convenience vs. environment

U Would you like cdll phones, mapping devices, etc.?

O Do you wak/bike/BART/bus more or less often?

U How spontaneous can you be with CarLink? Are you spontaneous enough?
U How do you fed about sharing vehicles?

O What isdifferent than you thought it would be?
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APPENDIX IV

FOCUS GROUP PROTOCOL
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Focus Group Protocol
Wednesday November 17, 1999

Focus Group (n=12)

Day Users. 4 consistent CarLink users
6 attempted CarLink
2 never tried CarLink

|. Introductions
(5min)
1. (20 minutes)
(10 min.) *What do you like about your current commute mode?
(BART, auto, carpool/vanpool, biking)
(10min.) *Why did you join Day Use?
Stress levels, commute length?
Did your mode shift?
[11. (20 minutes)

*Why didn’t you join Day Use?
Bigger Issues

0 Spontaneity & emergency
0 CNG concerns and issues

Smaller Issues
0 Parkinglots
0 Scheduling

o Day Usebehavior

15 minute break

V. (25 minutes)
*How to improve Day Use? (CarLink)
Bigger Issues
0 Scheduling (reservations)
0 Costs (3 packages)
0 Invoice feedback

Smaller Issues

Parking lots

Were on-site bicycles helpful ?
Multiple vs. few parking lots?
Parking lot aesthetics/signage

o oo o
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V. (35 minutes)

*Design a new Day Use program
Bigger Issue

(0]

O OO0 oo

Technology

Willingness to pay

Marketing (what are most relevant & telling features)
Cell phones and other communications

Internet access

Concierge services

Smaller Issues

(o]

Non-alternative fuel vehicles?

O Should there be restrictions on use?
O Environmental motivation
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APPENDIX V

MAPSOF THE FIELD TEST REGION
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Home Locations of Homeside Users
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Home Locations of Workside Commuters
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Home Locations of Day Users
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APPENDIX VI

ATTITUDINAL SCALE QUESTIONS
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These scales were created by developing aligt of atitudina questions that were later
combined into asingle measure for each scale. All scales were based on participants
responses to questions on afive-point Likert-type scale, ranging from “ Strongly Agree’
to “ Strongly Disagree.” For afull discussion, please see Dynamics in Behavioral
Adaptation to a Transportation Innovation: A Case Study of CarLink—A Smart
Carsharing System (Shaheen, 1999).

The mode satisfaction score is comprised of responses to the following question: “My
current ways of getting around...”:

Get meto work ontime;

Allow me to store important items (e.g., clothes, shopping bags);
Fit my budget;

Allow me to be spontaneous;

Help me go everywhere;

Allow meto vigt friendswhen | want;

Give me asense of freedom,

Help meto do my shopping;

Make mefed safe;

Give me a sense of independence;

Say alot about who | am;

Are great for my lifestyle needs,

Allow meto quickly respond to an emergency; and
Are comfortable.

The vehicle hassle score is comprised of the following responses:

Finding aparking spaceisared hasde

| usetrangt when it goeswhere | want it to go;

Car maintenance isahasde;

A smog check isared hasde; and

The cogts of owning a car are higher than the benefits.

The congestion score consggs of responses to the following:
Congestion on the road is something one has to live with;
Treffic growth is a serious problem; and
The roadways are congested due to too many vehicles on the road.
The vehicle enjoyment score is comprised of the following responses:
| like driving done;

| have to admit the type of car | own saysalot about who | am;
| prefer to drive my persond vehicle to places | need to go;
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To me, acar is nothing more than a convenient way to get around (Likert-type score

reversed);
If possible, | would like to change from driving to work to some other transportation
mode (Likert score reversed);

Automobiles mean persond freedom; and
| wouldn't give up my own vehicle(s) even if there is afeasible dternative.

The environmental score iscomprised of the following responses:

| am willing to reduce my auto use to improve transportation and ar qudlity;

| am willing to drive an eectric or other dlean-fud vehicde to improve ar qudity;
We can find cost-effective technologica solutions to the problem of air pollution;
Environmental problems are the biggest criss and chalenge of our times,

It istime to change the way we live in order to solve environmentd problems;
Traffic fumes are amgjor contributor to globa warming, smog, and other
environmenta problems, and

I’d be willing to ride a bike or take trangit to work in order to reduce air pollution.

The experimenter score conssts of responses to the following:

| like to experiment with new ways of doing things;

If friends and neighbors reduced their driving, | would follow thelr example;
| would like ajob that doesn’t require that | keep learning new skills, and

| dways follow a manufacturer’ s warnings regarding how to use a product.
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