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Abstract

American cities and suburbs face air quality, mobility, and traffic congestion problems because 
of automobile use.  Conventional transit and traditional carpooling have not worked well to 
reduce these problems in many of today’s low density, auto-oriented cities and suburbs.  This is 
not surprising since only 11% of the United States suburban population lives within one-quarter  
of a mile of a transit stop with non-rush hour service frequency of 15 minutes or less. A flexible  
approach needs to be taken that draws commuters out of their cars.  A new mode of public 
transit, an organized dynamic ridesharing system, would use global positioning systems (GPS) 
and wireless communication technology to enable instant ride matching and the fulfillment of  
incentives for both drivers and passengers.  An organized dynamic ridesharing system provides 
an opportunity for a safe, flexible, convenient and affordable service that takes advantage of  
underused infrastructure (ie., automobile seating space and high occupancy vehicle lanes).  
Efforts to promote this system have not succeeded in several areas across the country.  This 
paper examines why this failure has occurred and advocates a system that should lure 
commuters out of their cars and thus provide environmental benefits. 

1. Introduction

Single occupancy vehicle (SOV) use has led to severe traffic congestion, environmental 
degradation, and mobility problems in many urban and suburban areas throughout the United 
States.  In the last decade, metropolitan traffic has grown by 30% (1).  Americans now drive 2.4 
trillion miles per year and spend two billion hours in traffic at a cost of $48 billion in lost 
productivity (1).  In the next decade, the number of cars on the road is projected to increase by 
50% and vehicle miles traveled (VMT) by 30% (1).  In the past, efforts to reduce congestion 
focused on (in addition to widening general purpose highways) building expensive commuter rail 
lines and high occupancy vehicle (HOV) lanes, providing bus service, and developing traditional 
carpool programs.  These traditional means, however, often either do not work well or are not 
cost effective in suburban locations because population and spatial densities do not support the 
convenient and flexible service needed to convince people to get out of their cars.  

To improve air quality and mobility, new approaches need to be taken to make alternative forms 
of transportation attractive and affordable to commuters.  Approaches such as carpooling, that 
move more people using existing infrastructure and vehicles more efficiently, are an option. 
Traditional carpooling, however, is too limiting to accommodate the unconventional schedules of 
today’s workforce, where many commuters will only respond to flexible commuting options.    

The Federal Transit Authority (FTA) has been working since 1992 on innovative technology to 
provide this flexibility.  Its focus has been on the concept of “smart travelers” riding in “smart 

1 At the time of its writing, the authors were employed by the U.S. Environmental Protection Agency (USEPA). 
The paper represents solely the views of the authors and not their employer.  The authors wish to thank Rebecca 
Dennison, who as a USEPA Summer Intern provided valuable suggestions throughout the editing process.
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vehicles”.  “Smart”, in the most advanced sense, means that both the people and vehicles are 
continuously connected via wireless communications (2).  Several dynamic ridesharing projects 
tested this concept using different types of technology, but most have not accomplished their 
objectives. 

Dynamic ridesharing differs from regular carpooling and vanpooling in that ridesharing is 
arranged on a per trip basis rather than for trips made on a regular basis (3).  This paper examines 
and, provides analysis on past and current dynamic ridesharing projects and recommends options 
to foster dynamic ridesharing in an organized setting. 

2. Traditional ridesharing

Traditional ride matching systems formally or informally link riders and drivers who travel 
between the same places at the same time.  In 1991, a study of 84 traditional ride matching 
systems across the country, conducted to identify the characteristics of a successful system, 
suggested five program components for success:

1. A database to store commuter trip information; 
2. A system that links drivers and passengers; 
3. A method to deliver match lists;
4. A validation system that deletes old data; and
5. An evaluation system (4).

Because only 27 of the 84 systems studied monitored ride matches, this 1991 study was unable 
to make a correlation between the characteristics above and high ride match rates (4).  However, 
it did suggest that fully automated matching, mail-based contact, and quick mailing of match lists 
positively influenced match levels.  In addition, the study found that environmental 
characteristics, such as commute distance and availability of transportation alternatives and 
parking, influenced ride match rates.  Thus, it suggested that best results could be achieved with 
a combination of a good ride matching service and supporting policies (4).

Traditionally, carpools have been a very effective alternative to driving alone, although 
carpooling rates have been declining.  According to Census data, carpooling use for work trips in 
the United States declined from 19.7% in 1980 to 13.5% in 1990; the absolute number of people 
carpooling fell 19% from 19.1 million to 15.4 million during the same time period (5).  In 1995, 
there was a modest 3% increase from 1990 levels of the number of carpool vehicle commute 
trips (6).  The increasing dispersal of work sites and the trip chaining of women, in particular, to 
meet household needs have been factors in the overall decline of carpooling.

3.   Dynamic ridesharing

Dynamic ridesharing, also known as real-time ridesharing, is a form of ridesharing that is used 
for single, one way trips rather than for trips made on a regular basis at the same time (7).   A 
“trip” is defined as “a single instance of travel from one geographic area to another (7).”  

Dynamic ridesharing differs from traditional ridesharing in two ways (3).  First, a traditional 
ridesharing system assumes that users have a fixed schedule and fixed origin and destination 
points.  Dynamic ridesharing systems consider each trip individually and are designed to 
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accommodate trips to random points at random times by matching user trips without regard to 
trip purpose.  Second, dynamic ridesharing systems have to provide match information close to 
the time when users need travel.  Traditional ridesharing systems normally provide a match list 
through the mail, a process that can take several days.

Similar to traditional ridesharing, dynamic ridesharing can either be an organized program run by 
an agency or an informal system run by users (casual carpooling).  A discussion of organized 
dynamic ridesharing and a review of pilot projects that have been conduced to date follows. 
Casual carpooling is discussed later.

3.1 Organized Dynamic Ridesharing  

In an organized dynamic ridesharing program, people either offer or request rides from a central 
database or ridesharing agency.  When a request is made, a database of potential drivers and 
riders (those who registered for the program) is searched for matches corresponding to the 
approximate time and destination of the request.  The requestor receives the names and contact 
information of any matches made.  Usually, the person requesting the ride contacts potential 
drivers to arrange it.  In some cases, the ridesharing agencies may make initial contact with 
potential drivers and put the participants together only if a match is found.  

Development of organized dynamic ridesharing programs is in its infancy.  Several organized 
ridesharing projects have been attempted, but they failed or ended. Project failure, however, is 
not inevitable.

3.2 Environmental Benefits  

Automobile travel causes serious adverse environmental effects and damage to human health (8). 
Air pollution emitted from vehicles, in the form of carbon monoxide, ground level ozone, 
nitrogen oxide, particulate matter, and sulfur dioxide, can cause respiratory problems and 
headaches in humans.  Toxic pollutants released by automobiles cause cancer and birth defects. 
Vehicle travel also causes acid rain, reduced agriculture yields, greenhouse gas emissions and 
related climate change, water pollution, and loss of habitat (8).  

Organized dynamic ridesharing could combat the increase in the numbers of vehicle trips, levels 
of VMT, and amounts of congestion on the road that negatively affects environmental quality. 
According to the United States Department of Transportation, 17% of the growth of VMT in the 
United States between 1983 and 1990 was caused by a decrease in vehicle occupancy – 
accounting for far more than the 13% increase due to population growth (9).  But addressing this 
growth through traditional means is difficult because only 11% of the United States urban 
population lives within one-quarter mile of a transit stop with non-rush hour frequency of 15 
minutes or less (10). Organized dynamic ridesharing, in contrast, has the potential to reduce each 
of these factors; 35% of participants in a Bellevue Smart Traveler project focus group (11) and 
50% of respondents to a Hawaii Department of Transportation study (12) expressed a 
willingness to use such a service if it were available.  The nation’s largest (open to the general 
public) dial-a-ride, door-to-door transit service in San Jose, CA, failed due to overuse that 
seriously exceeded projections.  This overuse shows the great potential that door to door services 
have in attracting users (13).  An expensive U.S. average $13 per-ride cost, however, prohibits 
conventional dial-a-ride service from becoming a viable option for a large number of trips (14).
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It is well understood among transportation planners that small reductions in peak period vehicle 
trips and VMT can produce large congestion benefits that, in turn, relieve pressure for 
environmentally damaging and sprawl inducing new roadway capacity.  This understanding is a 
primary rationale behind support for congestion pricing, pay-as-you-drive insurance, “cash-out” 
parking, and car sharing.  Dynamic ridesharing, like car sharing (hourly neighborhood car 
rentals), allows households to limit their car ownership by providing opportunities to use an 
alternative form of transportation that does not sacrifice convenience.  It helps urban areas and 
their transit systems by encouraging car-free living, since they fill the "car" gap in urban 
transportation without requiring car ownership and its related high urban insurance rates and 
parking costs, and vehicle theft and vandalism concerns.  By providing real time information on 
less expensive transit services to its users, dynamic ridesharing systems are expected to further 
bolster transit ridership.

3.3 Organized Ridesharing Examples  

3.3.1 Bellevue, Washington:

The University of Washington and the Bellevue Transportation Management Association 
developed the Bellevue Smart Traveler system, a traveler information center that provided 
dynamic ridesharing support, real-time traffic reports, and transit information, with funding from 
the University and the Federal Transit Administration.  All Bellevue downtown employees were 
eligible to sign up.  Users could access information over the telephone.  For ridesharing 
purposes, users were divided into groups based on where they lived; all users were going to 
Downtown Bellevue.  When rides were offered or requested, messages went out to participants 
only in the same group.  Since the origin and destination of the user was already known, the 
system only requested the day and time of the trip.  Users could also search for rides using a 
pager.  The pager received hourly transmissions containing the available rides for the pager 
holder’s group.

The project ran from November 1993 to March 1994.  During that time, 53 people were 
registered, 509 rides were offered, and 148 rides were sought producing 40 potential matches 
(11).  Only six ride matches were logged (11).  Yet logging a ride was not required, so there is no 
way to know how many matches actually occurred.  

Results from the project showed that participants liked the idea of the project and the way it was 
represented, were comfortable with the technology, and were willing to offer rides.   However, 
there was reluctance to seek rides and few matches were made.  Reasons for this result may have 
been: lack of ride choices due to the size of the group, uncertainty of obtaining a return trip, short 
length of the project, or limited incentives due to lack of HOV lanes (11).  

Another possible reason for failure of the project may have been the inconvenience of the 
service.  The system did not actually do the matching.  When users received potential matches 
from their ride groups, they were left to locate a time match and to coordinate the trip. 
Contacting another user had to be done by telephone to either a telephone or a page number.  The 
evaluation report suggests an Internet based matching system would improve success by 
allowing participants to “more easily obtain and respond to rideshare information (11).”  Since 
participants were placed in location-based ride groups, trips were limited to work and home, with 
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time of the trip as the sole variable.  For maximum benefits, dynamic ride matching systems need 
to allow both location and time to vary to enable matching for work and non-work trips (7). 

3.3.2 Los Angeles Smart Traveler

The Los Angeles Smart Traveler project was an Automated Rideshare Matching System 
(ARMS) that the regional ridesharing agency, Commuter Transportation Services, added to its 
overall ridesharing program to help alleviate traffic after the 1994 Northridge earthquake.  It was 
therefore limited to the approximately 68,000 people affected and operated only from July 1994 
to September 1994 (15).  Users calling a toll free number could select dynamic ridesharing from 
an options menu.  An AutoText interface allowed users to input and change their travel times and 
to search for new matches based on the new times.  Ride match lists were provided over the 
phone to the users who then had the option of calling the potential matches or having a computer 
send a message.  In order to use ARMS, individuals had to be registered with Commuter 
Transportation Services.   If they were not registered, they could transfer out of the automated 
system, speak to an operator, and register.  Costs for the service were reported to be $145,000 for 
development and $28,000 or $110/call for the three-month period of operation (15).  

An evaluation of the Los Angeles Smart Traveler program conducted from October 1994 to 
March 1995 showed that an average of 34 people per week used the system (15).  There is no 
way to know how many matches where actually made because users were not required to report 
them.  Usage data was collected and surveys of both users and non-users were conducted.  The 
evaluation concluded that the market for “one-day-only” rides was very limited because of 
participants’ concerns over safety (15).  Rather than participate, most potential users would ask a 
friend for a ride if their normal mode of travel was not available.  

3.3.3   Sacramento, CA 

The California Department of Transportation (CaDOT) tested a dynamic ridesharing program in 
Sacramento, CA, which began in late 1994 and terminated in 1995.  The service was not 
automated, but operator-based.  Users answered questions over the telephone about origin and 
destination locations, purpose of trip, etc.  Trip matches were made by sorting from database 
orientation and destination zip codes, and then prioritizing by the closeness of desired trip times.

Three hundred and sixty people (from a database of 5,000 who expressed interest in carpooling) 
registered as drivers willing to offer on-demand rides (16).  From the ten requests made for 
dynamic ridesharing, only one potential match was made, and it is not known if the match was 
secured (16).  The final report concluded there were several reasons for the poor performance of 
the program:

1) Marketing the service to potential users: there was little promotion of the service, and 
therefore many people were unaware of its existence.

2) Recruiting drivers to provide rides: potential drivers were unaware of or unmotivated by the 
small HOV lane incentive available.

3) Personal security concerns made people apprehensive about taking a trip with strangers (16).

Project costs were reported to be $806,000 ($317,000 for marketing and personnel) for the 
service and $142,000 for evaluation (16).
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3.3.4 Coachella Valley (Riverside County, CA)

Commuter Transportation Services, Inc. (CTS) developed the TransAction Network (TAN) as a 
pilot for testing an interactive way to provide information on transit and ridesharing, including 
real-time match list distribution in the Coachella Valley area.  TAN was a system of stand-alone 
commuter information kiosks that provided access to bilingual transit and ridesharing 
information including the CTS ride match database containing commuting information on over 
700,000 registrants throughout the area (17).  This allowed users to generate a real-time match 
list of potential ridesharing partners and to input their own information.  Four kiosks were 
located in areas of high pedestrian and retail activity.  Over a seven-month test period (May 1994 
to December 1994), more than 21,510 people accessed the kiosk system (17).  Of that number, 
only approximately one-third accessed information on ridesharing.  Only 8% of the 3,200 
printouts were rideshare match lists (17). 

The cost for developing and running TAN for seven months was $550,000 or $25.57 per user 
(17).  The kiosks’ use of expensive, market specific media (commercial quality animation, 
graphics, b-roll, stereo sound) contributed to this high cost.  Projected second year operating and 
maintenance costs were $155,000 (17).  CTS projected that TAN may have become cost efficient 
in six years.  However, SunLine Transit decided against funding the project after the 
demonstration phase.

In its test form, duplicating and replicating TAN outside the pilot phase test area would have 
required a complete redevelopment of the system’s audio-visual user interface, pricing it out of 
small to mid sized markets.  Instead, CTS recommended that future kiosks retain the current 
design, logic and user interface, but eliminate the expensive market specific media elements. 
However, because user statistics revealed a lack on interest or resistance to TAN’s ridesharing 
application, CTS recommended it not be included in future models (17).  

3.3.5 Seattle, Washington 

The Seattle Smart Traveler Program, based at the University of Washington, tested dynamic 
ridesharing in the Seattle area from March 1996 to November 1996.  The Internet was the main 
method used to deliver the matching service.  Users entered information over the Internet and 
received matches by e-mail.  The information included the user origin, destination, departure 
time, and arrival time for each match sought.  Requests could be for regular or single trips. 
Users could make final trip arrangements through e-mail or over the telephone, with e-mail being 
the preferred method.  The targeted users of the system were the staff, students, and faculty of 
the University (7).

Faculty and staff made up 68% of users, with students comprising the remaining 32% (7). 
Approximately 500 rides were requested, with 150 potential matches generated, and 34% of 
these matches actually made (18).  It is possible that more ride matches were made, as there was 
no requirement to report the trips taken.

The system operated alongside of the region’s traditional carpooling effort.  The program 
evaluation report found that there was little overlap between the two user groups.  In fact, almost 
80% of the system usage occurred between normal business hours (7), a time when most 
traditional carpoolers are at work.  One reason for the dynamic ridesharing market was the strict 
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parking policies that provided an incentive for users to arrive at the University without a car. 
Use of the system was restricted to the University population, producing a closed environment; 
thus, most fears of riding with a stranger were removed and security was not an overwhelming 
concern. 

Today, this system still exists, but because of lack of funding the records have not been fully 
kept up to date and system monitoring is non-existant.

3.4 Summary of Reviews

The projects above share a number of common characteristics.  All but the Seattle project were 
abandoned for low usage.  In each abandoned project there was only a small number of requests 
for rides and a smaller number of matches made.  This failure could be attributed to how each 
was designed.  Commuter behavior is important to understanding what happened.  

Commuters need to be made aware of a new service, but the abandoned services were not 
aggressively advertised. They were short lived, allowing insufficient time for effective marketing 
and commuter experimentation.  If commuters know a transportation service exists, they make 
their travel choices based on a number of factors.  Time and monetary savings are important in 
convincing commuters to take alternative forms of transportation (19), but they did not exist or 
were not apparent in these abandoned pilots.  If such incentives are not provided, other 
inducements for participation are needed.  

People have a natural distrust of strangers, and are hesitant to ride in a car with one.  The projects 
verified that without enhanced security measures, this is a clear deterrent to participating in a 
dynamic ridesharing program.  Commuters want reliability and are therefore reluctant to leave 
their car at home if they are uncertain about obtaining a ride for the return trip.  They also want 
flexibility and ease when using a transportation system (20).  In all but the Seattle project, the 
actual process of obtaining a match inhibited participation.  It was a time consuming and 
burdensome process that required getting lists, and then attempting to make contact with possible 
drivers with no guarantee that a match would be made. 

In contrast, there has been limited success in organized ridesharing, as demonstrated by the 
Seattle Smart Traveler Program.  With its well defined community and high computer and 
Internet accessibility, commuters were willing and able to use this convenient system.  Yet, even 
with many of the appropriate conditions for dynamic ridesharing, the current lack of funding for 
the system’s operation suggests that this application lacks institutional support.

4.  Casual Carpooling

Real-time ridesharing does work and exists as casual carpooling in two areas in the United 
States: San Francisco, CA, and Washington, DC.  Unlike traditional carpooling and to some 
extent organized dynamic ridesharing systems, no prearragements or fixed schedules are 
necessary to match drivers and passengers.  Casual carpooling runs on its own momentum; it was 
not started and it is not run by a public or private entity.  Carpools form when drivers and 
passengers meet at designated locations, usually near transit stops.  Casual carpooling began in 
the 1970’s.  The driving force in casual carpooling is the availability of HOV facilities that avoid 
extensive congestion – HOV lanes in the DC area, and HOV lane tollbooth bypasses on the Bay 
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Bridge.  The HOV facilities in these areas draw commuters to casual carpooling.  Casual 
carpooling provides commuters with:   

1) Time saving benefits:  commuters save up to an hour or more on their commute (21), and 
commute times may be more reliable;

2) Money savings directly (transit fares or gas/tolls) or indirectly (buying a second car);
3) Minimal personal commitment requirements; and
4) Flexible schedule accommodations.

The dilemma with casual carpooling is that it has the greatest potential of success when transit is 
available, resulting at times in mode shifts from transit to carpools.  A study by Rides for Bay 
Area Commuters, for example, suggests that casual carpooling is likely adding cars to roads 
around the Bay Area, and thus not improving congestion and air quality (19).  This addition of 
cars on the road is not a necessary outcome of casual carpooling, but the phenomenon should be 
considered when designing any dynamic ridesharing system.
 
4.1 San Francisco, CA 

Approximately 8,000 to 10,000 people, or 9% of total carpoolers, participate in casual carpooling 
in the San Francisco area (19).  During the morning commute periods, pick-up points are in 
Oakland near Bay Area Rapid Transit (BART) stations and in Alameda-Contra County near 
Costa Transit bus stops.  These sites serve as loading zones, provide users with a back-up choice 
if a ride is unavailable, and guarantee users a ride home in the evening.  Drop-off points usually 
are near the Transbay bus terminal in downtown San Francisco, although other destinations are 
also common.  These sites are centrally located and provide passengers with other means to 
continue their trip if needed.  Carpoolers gain the benefit of a 10 to 20 minute timesavings while 
avoiding a $1.00 toll by using the HOV toll bypass lane (3).  Until recently, there was no market 
for evening casual carpooling since there were no HOV lanes heading out of San Francisco.  In 
1999, a 20-mile HOV lane was constructed and, with support from Environmental Defense 
organizing and securing destination signs in downtown San Francisco, evening casual carpooling 
has begun.

4. 2 Washington, DC:  

Casual carpooling in the Washington, DC area is well organized with approximately 3,000 
people, or 11% of carpoolers, participating (22).  Northern Virginia commuters, who want a ride 
to the Pentagon or Washington, DC, stand at specific suburban locations, usually near parking 
lots or bus stops.  Drivers wanting to legally use the HOV lane system pick them up. 
Destinations are usually announced, except in certain places where drivers stand in queues 
according to which bridge they want to cross.  A similar arrangement is used for the return trip 
from DC, but rides are harder to find causing some passengers to take transit home in the 
evenings.  Drivers save up to an hour or more on their commute time, and commute times may 
be more reliable; passengers find that casual carpooling is normally faster and more flexible than 
bus or subway service because of the ease and speed in which a ride is obtained and cheaper 
because they are not paying fares.

4.3 Summary
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Although casual carpooling differs from organized dynamic ridesharing, it does prove that there 
is demand for flexible ridesharing arrangements and that fears of riding with strangers do not 
need to be an obstacle to creating a dynamic ridesharing system.   However, as shown below, 
certain conditions are present in Washington, DC and San Francisco that allow casual carpooling 
to occur:

1) Corridor oriented approach enabled gradual growth and high successful match rates;
2) HOV facilities provide time and money saving incentives to drivers;
3) Pick up locations provide easy access to both drivers and riders;
4) Employment densities provide a critical mass of participants;
5) Good public transit service is available for passengers to make return trips and for back-up 

service for incoming trips;
6) Personal security is not an issue because users have become familiar with each other and 

system etiquette allows “no-questions asked” rejection of rides.  This removes much of the 
uneasiness of participating.  In addition, HOV-3 lane restrictions provide commuters with a 
sense of security because they are not alone with an unknown driver (22); and 

7) Casual carpooling evolved over time.  This allowed commuters to overcome their initial fears 
of riding with unknown people and of using an unconventional means of commuting.

Without these features in some form, dynamic ridesharing will not work (as demonstrated by the 
failure of four organized dynamic ridesharing pilots); with these features, there is still no 
guarantee that it will work.  So, how can the features that allow casual carpooling to exist be 
applied to an organized dynamic ridesharing program to bring about success?

5. Recommendations:  Advanced Public Transportation Services
If an organized dynamic ridesharing system is to work, it will need to provide “reliable, 
convenient and safe transit services [like the casual carpooling system] for traditional carpool 
trips, as well as for irregularly timed and non-commute trips while creating a seamless system of 
transit services (23).”  The Smart Traveler technology developed by FTA, as part of the 
Advanced Public Transportation System (APTS) program, could be used to create this type of 
system.  APTS has the potential to work well in suburban locations because it takes the emphasis 
off of creating new fixed bus or train service (which often is not successful) and seeks to instead 
use the empty passenger capacity that is currently available in public and private vehicles (23).

For a system to be successful, it will need to give SOV users trip-by-trip options and incentives 
to leave their cars behind.   Examples of such incentives include preferential parking, reduced 
parking costs, discounts at local businesses, other monetary benefits, and timesavings for drivers 
and passengers. An APTS system could be programmed to provide participating drivers with the 
best routes to avoid congestion giving them an information advantage over SOV drivers (except, 
perhaps, SOV drivers that subscribe to a private provider of such information).  

Wireless communications and Automatic Vehicle Location (AVL) technology would be the 
foundation of such a system, continuously connecting vehicles and people.  This technology can 
monitor the origins and destinations of people seeking rides and locations of all participating 
vehicles with room for passengers.  The position of vehicles and their passengers would always 
be known, thus providing much needed security.  In addition, drivers and passengers could press 
a button for emergency assistance.  Central to the success of such a program would be a system 
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of electronic fare collection that would transfer payments to drivers who give rides.  This system 
would strive to provide rides from door-to-door, the suburban ideal.  If a door-to-door ride was 
unavailable, a rider could be taken to a transfer point where he could transfer to another 
participating vehicle or public transit to complete the trip.  Additionally, a taxi backup could be 
deployed—at the system’s expense—where no reasonably convenient alternatives were 
available.

In markets where conventional transit has some prevalence, a pilot project could play an 
important role in bolstering transit use.  It could inform ride seekers, in real time, of less 
expensive, convenient transit alternatives.  Since many forego transit, even when it would meet 
their needs, if route and schedule information were not readily available, such a pilot would be 
expected to increase transit ridership.  Organized dynamic ridesharing would serve as a valuable 
backup for conventional transit and carpool trips, providing transit riders and carpoolers with the 
confidence that they can get home if their schedule changes unexpectedly.

System effectiveness and efficiency is best maximized if at least some participants are 
sometimes flexible as to whether they drive or ride for a particular trip.  With the right incentive, 
many might occasionally offer the ride matching system the option of assigning them to either 
the driver or passenger role.  The availability of hand-held phone/GPS units should help facilitate 
this flexibility.

This system would provide the universal and low cost service that traditional transit options 
(commuter trains, light rail, fixed bus routes) could not.  It would offer the flexibility and 
convenience that the projects in Bellevue, Los Angeles, Coachella Valley, and Sacramento did 
not.  It would offer incentives to drivers and passengers, which is critical to the success of casual 
carpooling in San Francisco and Washington, DC.  How would such a system work?

Government agencies and private companies have already begun to develop this concept.  The 
City of Ontario, California, with funding from the FTA, began development of the ATHENA 
smart traveler system in 1994, but the project was abandoned in 1996 due to a turnover of the 
city council.

The ATHENA project differed from other dynamic ridesharing programs in that trip requestors 
would not have received a list of potential drivers, and would not have had to contact trip 
providers to arrange travel.  Instead, a central computer would have arranged the match and 
advised the rider and driver of pickup points, times, and fares.  The ATHENA project 
incorporated a central database that interfaced with personal digital assistants (PDA’s), hand held 
devices that have messaging and GIS capabilities.  Interested parties would have pre-registered 
with ATHENA.  The registration process had not been designed by the project’s end.  A possible 
registration process might have included pre-screenings, or even background checks, on all 
potential drivers and passengers and a vehicle inspection to ensure its safety.  Once registered, all 
ATHENA drivers would have received a PDA for their car, and all potential passengers would 
have received cellular phones, although any desk phone or phone booth would also be a means 
for interacting with the computer.  Provision of this equipment to passengers and drivers would 
have allowed for continuous coordination of ride requests and offers. When drivers could 
provide rides, they would turn on their PDA.  Request for rides could be made over the telephone 
or Internet.  The central computer would determine eligibility for a match based on how close a 
driver’s route at a particular time was to a passenger’s request. Rides would have been provided 
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using private vehicles and flexible route mini-buses.  A taxi ride subsidized by ATHENA would 
have been provided if no other arrangements could be made.  Hotel and airport shuttles were to 
be added at a later date.  Video kiosks were to be placed in office lobbies, schools, shopping 
malls, the airport, and train station to provide access to transit information and the ATHENA 
system.

A driver would have arrived at a pick up site with visual features identifying the car as an 
ATHENA provider.  Once the passenger entered the car, he and the driver would key personal 
identification codes into the PDA to establish positive identification, record the shared ride, and 
maintain positive security.  Each transaction would have electronically triggered any necessary 
financial exchanges and provided traffic information reports.

Because the technology to carry out this type of system was not readily available, the City of 
Ontario began development of a prototype PDA in 1994.  Today, however, a system could be 
built that uses already existing technology.  It could take advantage of privately funded, already 
committed corporate plans that improve technology for other purposes.  Automobile makers are 
already installing GPS based systems into their luxury models; it should not be long before this 
practice becomes standard to every model.  According to GM, almost all of the 9 million 
vehicles it manufactures annually will eventually have cellular service with Internet connections, 
and Ford will provide telemactics services to most Ford vehicles over the next several years (24). 
Some cellular phones already have Internet capabilities that send and receive data and video 
communications.  Over the next decade this technology will improve and should become widely 
available; by 2003, it is estimated that 63 million people in the United States will use wireless 
technology to connect to the Internet (25).  A dynamic ridesharing project in Oregon is seeking 
to take advantage of this trend.

Robert Behnke, President, Aegis Transportation Systems, has developed a system called 
MINERVA based on the ATHENA model.  Like ATHENA, MINERVA will use “smart” 
technology including cellular phones, palmtop computers, and wireless data communications to 
provide low-cost, door-to-door transportation in low-density areas and low travel corridors.  The 
service will be integrated with conventional transit, paratransit and ridesharing services.  But 
MINERVA seeks to take the ATHENA concept one step further.  MINERVA will attempt to 
integrate these new services with other online information services—home shopping, 
telebanking, e-mail, and interactive games—in an attempt to reduce the need for some trips 
altogether.  Currently in Oregon, the State legislature has committed $1.5 million to this project, 
with additional commitments of $3 million in matching funds from local pilot sites, and $1 
million in in-kind support from private management consulting outfits.  Already, about a dozen 
Oregon cities have expressed interest in piloting MINERVA.

There are a number of locally specific issues that need examination before any project can be 
implemented at a given site:

1. Operational - safe and efficient operation of the system, identification
of drivers/riders, survey of locally available incentives.

2. Legal - common-carrier laws (especially regarding "jitneys"), insurance
provisions, privacy/safety requirements, liability concerns.
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3. Financial - cost of service operation, impacts on transit, benefits/costs to users, Internal 
Revenue Service limitation on non-taxable payments.

4. Environmental - impacts on alternative modes (transit, regular carpools, vanpools) and use of 
dynamic ridesharing instead of transit.

5. Opposition- possible objections from the public, transit agencies and their unions, insurance 
companies, and participating agency risk managers.  

6. Conclusions

The Seattle dynamic ridesharing experience and the success of casual carpooling suggest that an 
organized dynamic ridesharing service may be successful if it is well-designed, properly 
promoted and convenient to use.  Like carsharing, organized dynamic ridesharing provides 
households with the opportunity to save money by reducing the number of cars they own, but 
without sacrificing convenience.  Past organized dynamic ridesharing projects, however, show 
that many additional steps are needed before an organized dynamic ridesharing program could 
have the potential to attract large numbers of users or eliminate a significant number of SOVs 
from the road, and thus before a program could produce substantial environmental benefits.  A 
project like ATHENA may increase usage rates by addressing many of the concerns that inhibit 
people from using an organized dynamic ridesharing system.  It can be a useful addition to other 
ridesharing and congestion reduction options.  Its cost of operation should be low compared to 
expanding bus and rail service.  If development and implementation of such a system were to 
occur, pilot sites could be in areas with extensive HOV networks, as a timesaving incentive 
would already be available.  The MINERVA project in Oregon provides an immediate 
opportunity to demonstrate the viability and environmental benefits of dynamic ridesharing.
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