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A vastly improved ride-match system has particular applicability to the Bay Bridge corridor.  HOV lanes provide a strong incentive for commuters to take advantage of ride-sharing opportunities.  This is evident from the “casual carpooling” phenomenon in the East Bay, where riders and drivers meet in the morning at various locations to form carpools that take advantage of the HOV lanes that bypass toll plaza backups on the Bay Bridge.  The advantages of casual carpools – speed and flexibility – can be extended to a wider number of commuters with improved ride-match capabilities.  

Electronic technology – and, more importantly, consumer access to this technology (Internet, pagers, cell phones) – is advancing rapidly.  This allows for “instant” ride matches, which are made in “real time” without advance arrangement (for example, “I would like to leave in 10 minutes from Sixth and Main”).  Such instant matches offer commuters the flexibility inherent in the single-occupant automobile and in the existing casual carpool system.

Technology also means that ride matches can be of high quality, both by using geographic information systems and routing software to match people with common destinations or compatible routes, and by using automated systems (e.g., email and voice mail) to ensure that the database of potential matches is up to date.  (Current ride match systems often suffer from the fact that many of the potential ride-share partners have moved or changed jobs since being entered in the database.)

EDF proposes to create an advanced real-time ride-match system to serve the Bay Bridge corridor.  The goals of this system are:

· Increase the attractiveness and effectiveness of carpooling in the Bay Bridge corridor in order to provide both morning and evening congestion relief during the Bay Bridge reconstruction period and beyond.

· Provide flexible rideshare options to employees.

· Provide environmental benefits.  

· Reduce conflicts between transit service providers and casual carpool users.

· Reduce the need for land for park-and-ride lots.

Background.  Compared to single-occupant vehicles, car pools have air quality and congestion benefits.  EDF helped initiate a successful information exchange that facilitates nearly 200 car pools each evening for the commute from San Francisco across the Bay Bridge.  The incentive for participating drivers and riders is the time savings they get from using the carpool on-ramp to the bridge, which allows them to bypass congestion.  In addition, some commuters can take advantage of the newly opened carpool lanes on eastbound I-80.  

The morning casual car pools into the City have worked for years because everyone who participates goes into downtown San Francisco.  The return evening trip has not worked because people go to diverse destinations and have not been able to self-organize ride matches.  An EDF- and City-sponsored pick-up location and information signs have enabled the evening carpooling to take place. This initial success shows that information is a key to successful ride sharing.  Detailed observation of the site reveals that some East Bay destinations are far more popular than others, even in comparison to the number of morning carpools that originate at each site.  These differences can be attributed to a number of convenience and time-saving features, and provide evidence that an enhanced ride-match system would increase the number of carpools.

The Bay Bridge is already the Bay Area’s single most congested corridor.  Reconstruction of the western approaches in addition to construction of a new eastern span will surely exacerbate conditions.  For relatively modest cost the electronic ride-match system proposed here can provide a new travel option to commuters.

In the following sections this proposal first examines the “market potential” of the proposed ride-match system.  Data from existing casual carpool sites indicate that there is substantial latent demand for such a system, and that where carpooling is well established, it can garner a significant share of the travel between the selected locations served by the existing carpool system.  The recently established evening casual carpool site in San Francisco also provides some evidence for the efficacy of a real-time ride-match system.  The next section discusses the environmental effects of the proposed ride-match system.  The final sections address the technical design of the system and its proposed implementation.  Appendix A reviews existing systems.

Market potential

This section explores the market potential of the real-time ride-match system in the Bay Bridge corridor.  Since survey data have at times been quite unreliable, estimates here are based on the latent demand revealed by the existing casual carpool system.  

Evidence of latent demand

Clearly, the existing casual carpool system works very well in certain cases.  In addition, the Bay Area’s carpool ride match system, “RIDES for Bay Area Commuters,” has been functioning for many years.  What evidence is there that there are more people willing to carpool?  Why would they do so in response to the proposed “real-time” system?  

The best evidence that more people would carpool if they could probably comes from the limitations of the existing casual carpool system.  In order for would-be passengers to get a ride, they have to arrive at a pickup location.  At two park-and-ride lots next to I-80 in Contra Costa County, many passengers arrive by auto, leaving their cars in the lots.  Recent counts show a dramatic fall-off in carpool formation when the lots fill up, at about 7:30 AM.  Table 1 shows the number of carpools formed in each 15-minute interval between 6:00 and 9:00 AM on recent count days.  After the lots fill up carpools continue to form, but at a much slower rate.  Passengers continue to arrive at the pickup location, but they must come by less convenient and more time consuming means, for example, walking, bus, or drop-off.  Clearly, like most single-occupant auto use, people find it most convenient to drive, so long as parking is available.  

Table 1

Number of Carpools Formed

Time
Vallejo Park and Ride
Hercules Park and Ride

6:00 AM
18
16

6:15
23
12

6:30
20
14

6:45
31
25

7:00
21
31

7:15
14
22

7:30
16
16

7:45
7
9

8:00
6
5

8:15
11
4

8:30
3
1

8:45
0
1

Total
170
156

There is further evidence that people consider carpooling attractive when they are able to “park and ride.”  Pacific East Mall on Pierce Street in Albany recently prohibited commuters from using its lot, a practice that the previous owner, Breuner’s, permitted.  Some years ago, BART instituted a parking “registration” system at the Orinda and Lafayette stations.  Under this system commuters have to register their parking spaces at a machine within the “paid” area of the station, or else be subject to being ticketed and towed.  This system was a direct response to use of the Orinda and Lafayette station parking lots by casual carpool commuters.

How would a “real-time” ride-match system allow more people to carpool?  The real-time system is designed to maintain and increase the flexibility of casual carpooling.  Under casual carpooling rides do not have to be arranged in advance.  No one is inconvenienced if a commuter decides not to travel on a particular day, or to travel at a different time. The real-time ride-match system preserves this flexibility.  On a short-notice basis, whether it is a day in advance or 20 minutes in advance, travelers would enter their desired travel times into the system, which would match them with travelers having a compatible schedule.  

The real-time ride-match system increases the flexibility of casual carpooling by forming matches in “cyberspace” rather than at particular pickup locations.  Thus, rather than requiring would-be passengers to travel to the park-and-ride lots, for example, passengers and drivers could choose a mutually-convenient location to meet.  This would overcome the limitations of parking availability, which is currently a problem at every East Bay casual carpool location.  (For example, Piedmont recently attempted to eliminate a casual carpool location, in part because of complaints about commuters parking in a residential area.  As mentioned above, the Pacific East Mall recently prohibited commuters from using its lot.)

The real-time ride-match system would still have some limitations, at least initially.  Currently passengers need a reliable “backup” for their evening, homebound trip.  All of the current locations are accessible from San Francisco by transit.  Initially, the real-time ride-match system will have a similar, although less-binding, constraint.  Passengers will want to meet drivers at transit-accessible locations in order to insure that they can get back home, although these locations will not necessarily be the existing casual carpool locations.  Over time, even this constraint may be reduced.  With sufficient volume in the homebound direction, people will have experience in the reliability of ride matches.  This will allow them to choose less-transit-accessible locations.  For example, a morning meeting spot that can only be reached in the evening via transit after two transfers and a 10 minute walk may be acceptable if that method only needs to used once every week or so.  If a homebound ride-match gets people right where they want to go the rest of the time, they are likely to consider the carpool an attractive option.

The Potential Mode-share of Casual Carpools: Evidence from North Berkeley BART

Obviously there are people who casual carpool.  But there are many more that do not.  Casual carpooling is – at least to initial appearance – an unusual, and even odd, way to get to work.  New observers are generally surprised that anyone is willing to give or get rides with strangers.  If most commuters are disinclined to share rides in this manner, then the real-time ride-match system likely will not appeal to most commuters.  The mode-share of casual carpooling at the North Berkeley BART station suggests that in fact, with a reliable and convenient service that is similar to BART in terms of origin-destination and travel time, casual carpooling can attract roughly half of the commuters.

While the existing mode share of casual carpooling is limited, the reasons are not clear.  In part, casual carpooling is limited by the number of existing pickup locations and the availability of parking (as discussed above).  The casual carpool site near the North Berkeley BART station provides a convenient case to explore factors that affect carpooling.

For passengers traveling from North Berkeley to downtown San Francisco in the morning, the two modes – BART and casual carpool – have a number of similarities.  The casual carpool site has been operating reliably for many years.  Thus, passengers have a choice of riding BART or getting a carpool ride.  Passengers who arrive after the BART parking lot is full (at about 7:00 in the morning, well before the peak commute period) have similar situations whether they take BART or carpool: they must travel to the BART station by non-auto means.  Thus, the main non-qualitative differences between the modes are the overall travel time (including wait time) and the cost.  The qualitative difference is riding a BART train versus sharing a private car.  With regard to the quantitative differences, the carpool ride is estimated to take about 22 minutes
 while the BART ride takes 26 minutes.
  BART trains depart approximately every seven to eight minutes during morning peak commute hours.
  The carpool lines generally have more cars than people, so passengers do not generally have any wait time.  Finally, the one way BART fare is $2.70.  (By convention, carpool drivers and passengers do not exchange money – the drivers’ recompense is limited to the toll and time savings.)

Thus, the casual carpool and BART modes are very similar quantitatively – fare aside – for travel from the North Berkeley BART station to downtown San Francisco.  What share of riders does each mode capture?  BART origin-destination data and RIDES carpool counts indicate that roughly half of the commuters choose the unconventional casual carpool option.  Sample BART origin-destination data indicate that in the 6 to 9 AM period 554 passengers traveled from North Berkeley to the Embarcadero and Montgomery stations.
  RIDES counted 279 carpools forming at the North Berkeley BART station during the same time period, which implies roughly 500 passengers using carpools.
  

Evidence from SF outbound experience

The evening casual carpool location in San Francisco that EDF helped organize also provides some evidence of the demand for casual carpooling.  The evidence can be gleaned from the differing numbers of passengers and drivers for different East Bay destinations.  For example, Hercules and Vallejo destinations have increased in popularity over time, while North Berkeley has decreased.  Both of these can be seen as reasonable responses to quantitative factors.  

For example, the Hercules and Vallejo destinations are popular because they are at the northern end of the carpool lane on I-80.  The length of the carpool lane along with congestion in the I-80 general-purpose lanes means that the carpool lane offers significant time savings.  Passengers can also realize significant time savings, since their alternative involves a transfer between BART and buses to the Hercules and Vallejo park-and-ride lots.

On the other hand, the North Berkeley destination has not been popular because drivers traveling to North Berkeley have had relatively little incentive to pick up passengers.  The carpool-only on-ramp to the Bay Bridge is often congested.  The I-80 carpool lane has not been open in the stretch between the Bay Bridge and the exit for the North Berkeley station.
  Passengers also do not realize significant time savings, since many of them would have to walk three blocks past BART to get to the carpool pickup location on Beale Street between Howard and Folsom in San Francisco, and would have to retrace their steps in the event that they did not get a ride.

The real-time ride-match system could make the carpool option more attractive to evening commuters to North Berkeley BART, for example.  First, it would allow commuters to meet at more convenient locations than the existing carpool pickup location three blocks south of Market.  Second, the system would tend to eliminate the wait time that carpoolers currently experience in line at the Beale Street location.  Finally, the ride-match system would also tend to create better destination matches. Commuters could specify their desired destination in the north Berkeley area other than the North Berkeley BART station.

Inquiries for new Casual Carpool Sites

More evidence of latent demand for casual carpooling comes from inquiries made via EDF’s web pages.  EDF’s carpool web pages show existing locations.  There have been a number of requests for new casual carpool pickup locations, for example, in east Oakland and the city of Alameda.  While there is no reliable way to institute a new casual carpool location, the real-time ride-match system should make it possible to extend carpooling throughout the areas served by the Bay Bridge HOV lanes.

Market Potential Estimate

Table 2

Bay Bridge Corridor Person Trips

Westbound 6-9 AM

Travel mode
Person trips
Fraction

BART
31,403
36%

AC Transit
5,085
6%

One/two occupants
26,365
31%

Carpool/vanpool
22,431
26%

Trucks
1,119
1%

Total
86,403
100%

MTC data indicated that approximately 86,000 people traveled from the East Bay to San Francisco in the morning commute period in 1991, as table 2 shows.
  Work is in progress to make a quantitative estimate of the market potential for electronic-ride-match carpools.  A quantitative estimate can be based on existing work mode-choice models in combination with the assumption – based on the North Berkeley BART experience described above – that other things equal roughly half of those who would be willing to travel via transit would use a carpool option that was readily available.  Given that electronically-ride-matched carpools are a new mode with uncertain attractiveness, such an estimate can at best be suggestive.  Nevertheless, it will form a useful basis for exploring the plausibility of significant shifts to such a new mode, including an analysis of HOV lane capacity in the Bay Bridge corridor.

Environmental effects

What are the likely environmental effects of the real-time ride-match system?  The existing casual carpool system may not increase carpooling if riders are drawn from transit.  The evidence so far is mixed.  As mentioned earlier, the real-time ride-match system tends to reduce the dependence of casual carpooling on transit as a backup.  Thus, the real-time ride-match system should facilitate carpooling among current solo drivers.  In addition, as also mentioned earlier, the real-time ride-match system should lessen dependence on park-and-ride lots.  More people will be able to join carpools without an initial auto trip to a park-and-ride location.  This means the elimination of a “cold start,” which would otherwise be a disproportional contribution to emissions.

The evidence from the existing casual carpool system is mixed because it is difficult to determine what drivers and passengers would have done in the absence of the casual carpool option.  Surveys have indicated that there are casual carpool drivers and riders who formerly used transit; some of these former transit riders may have switched modes in any case.
  (In fact, a UC Irvine survey of 918 workers showed that 33% changed modes over an 18 month period.
)  Interestingly, drivers were asked if they would continue to drive if they could not pick up riders.  31% indicated they would; 44% indicated they would drive occasionally; and 25% indicated they would not continue to drive.  Thus, the effects of casual carpooling could be judged to be either positive or negative depending on the precise behavior of the middle group of drivers (those who would “drive occasionally”). 

The current casual carpool system is clearly derived from transit.  All of the pickup locations are adjacent to transit stops.  This presumably reflects both the creation of the pickup locations, and the complete reliance (until the recent creation of the San Francisco pickup location) of passengers on transit for the homebound trip.  As mentioned above, the real-time ride-match system will make it easier for those without the most convenient transit access to carpool.  Thus, the real-time ride-match system can be expected to draw more users from the current solo-driver population.

In addition, many casual carpool passengers currently drive to their pickup location (this is overwhelmingly the case at the park-and-ride lots before 7 AM).  These drivers thus cause a “cold start.”  Current vehicle emissions performance is such that the emissions in the first few minutes of a vehicle’s operation are typically greater than those in the remainder of a 10- to 20-mile trip.  Thus, while carpools formed at park-and-ride lots may reduce the number of vehicles traveling over congested stretches of road, these carpools do relatively little to reduce air pollution.  

The real-time ride-match system clearly offers the possibility of forming carpools without requiring that passengers drive to a pickup location.  The extent to which these initial drives are eliminated will depend on the volume of use, especially in the homebound direction.  As mentioned above, if commuters can trust that most times a homebound ride-match will deliver them more-or-less to their door, they will be more likely to leave their car at home.

Design proposal

Existing and previously proposed systems have been reviewed with respect to their design and features (see Appendix A).  This section outlines the proposed design of the real-time ride-match system, both in terms of operational specification and hardware and software requirements.  

Summary Specification

The real-time ride-match system will be accessible both via the Internet (world-wide-web) and via voice-mail/interactive response (“press one if you are looking for passengers, two if you are a passenger looking for a ride...”).
  Computer-integrated telephony makes this relatively easy and inexpensive nowadays.  In addition, the ease, speed, and mobility (via cell-phone) of telephone access make this feature highly desirable.  

The heart of the system is the match algorithm.  The algorithm will integrate information on passenger and driver preferred and secondary locations, preferred departure times, and route preferences (for example, how far out of their way a driver is willing to go to pick up a passenger).  A user will be given a list of potential matches.  The user will then select their preferred ride-match partners, and the system will provide the user the telephone numbers of these partners.  The final confirmation will be left to the user via telephone (unless the preferred partners happen to be on-line at that moment, in which case confirmation may be carried out on-line).  The system will record that the preferred partners have been chosen for a ride.  It will send independent confirmation to those partners (via email or automated call) so that they know they have been selected, and have recourse if for some reason the user who selected them does not follow through with a confirming call.

In order to make the system as simple and efficient as possible to use on a daily basis, a good deal of information can be “pre-registered.”  For example, in an initial sign-up via the Internet, a user could register their typical (primary) origin and destination.  Using a touch-tone telephone and a personal identification number, the user could then indicate on a daily basis if and when they wanted a ride or carpool partners for that origin-destination.

The system would include several features that would enhance security.  (Surveys have indicated that security is a significant concern in ridesharing.
  The existing casual carpool system is evidence that this concern is not overwhelming, as is the fact that the system has appeared to operate for about 20 years without incident.)  First, all users will be required to pre-register with some secure, verifiable means of identification.  In most cases this will be a major credit card.  Second, the system will keep records of who ride-matched with whom, thus providing a way to trace individuals.  Third, each user will be identified by a name or “handle” when the list of potential matches is presented.  Users will be able to some extent to learn from experience whether that person is punctual, reliable, a good driver, etc.  Finally, the system will provide means for anonymously posted feedback on riders and passengers that can be reviewed by all users.

In order to help build volume during the initial stages of implementation, users will be able to post a “standing offer.”  For example, a driver may indicate that they normally depart between 7:30 and 7:45 AM, and that passengers should check on their availability that day.  As volume builds the system will become more real-time oriented, in which case drivers may have a better chance of attracting passengers by confirming their availability each day.

Software and Hardware

There are many options for software and hardware implementations for the real-time ride-match system.  Some of the options are discussed here.  The basic structure of the system will most likely be the same regardless of particular hardware and software choices.

As described above, the proposed ride-matching system will allow users to access a ride-match database via the existing telephone network (both land and wireless) and through the Internet.  Upon accessing the system using the Internet, users will be able to create a username, define a default rideshare needs profile for that username, update their profile, indicate their desire for a ride-match, query the system to generate a rideshare match-list, and select matches from the list.

Users accessing the system with a touch tone phone can indicate their desire for a ride-match on a particular day, change the time-of-day parameters for their desired ride-match, query the system to generate a rideshare match-list, and select matches from the list.

The system must have the proper level of network security to allow the user to safely input credit card information, and must protect such information in a secure manner.  For this reason it is best to place the database information and software on a different machine than the network-exposed web server.  Proper security protocols can then be implemented to prevent unauthorized access to secure data.

The database itself must be able to match users based on time and geographical location.  This will most likely be accomplished by integrating data from a user database with a GIS (Graphical Information System) database.

Once fully integrated, the entire system must then be connected to sufficient telephone and Internet bandwidth.  A service provider that offers a low point of entry combined with the availability for greater bandwidth is ideal.  Such an arrangement would allow for bandwidth to scale up as needed.  Perhaps a dedicated T1 level of service would be appropriate.  Such service generally costs around $1000 per month and has 24 channels which can be divided between telephone and data service on the fly.

The basic hardware architecture of the system will include two separate server class machines, one to function as the web server, the other as the database server.  Each should have a storage (hard drive) system large enough to allow for growth, some degree of fault tolerance in the form of a RAID array, and enough RAM to handle the expected traffic (minimums: 64 MB for the web server and 128 MB for the database server).

An Integrated Voice Response (IVR) system would handle the telephone interface.  IVR systems can run on Pentium class or higher machines, or on proprietary machines built by IVR vendors.  Several vendors are currently developing software options that could eliminate the need for an IVR system.  These options use text-to-voice and voice-recognition technologies to allow users to interact directly with web-based and email-based systems using a telephone.  Further investigation is required to determine whether such systems are mature enough for reliable implementation.  

There are many software options that can meet the requirements of the ride-match system.  The basic needs are the server operating system, the web server, the database application, the GIS or routing database, the IVR system, and possibly an email server.

In each of the software categories there are various solutions which can be used depending upon the scope, scale, and budget available to the project.  There are, for example, freeware versions of SQL databases that may be suitable for the user database.  On the other hand, while a commercial database may have a considerable cost, it may be more easily integrated with the other components of the system thereby saving development time and money.

Similarly, the Linux operating system is available for free as an alternative to commercial products such as Windows NT.  However, support for Linux is just becoming a reality now.

Functional ride-match software is available “off-the-shelf,” although some tweaking or customization of this software will be required.

The system now operating in Sydney, Australia, is available at little or no direct cost (see Appendix A, section 5).  There is, however, some significant effort – estimated to be between 300 and 500 person-hours – required to provide geographic coding (the Australian system is not designed to work with existing GIS files).

The Greater Redmond Transportation Management Association is building a system similar to the system specified here (see Appendix A, section 6).  The Redmond system is not planned, at the moment, to have all the functionality specified here.  For example, Redmond does not plan a telephone interface.  Redmond, however, is approaching the design process with portability to new systems and new geographies in mind.  Of greatest interest is the fact that Redmond will make its software available for free for a period of one year after its release in early 1999.  

The software developers creating the Redmond system could potentially be contracted to build the specifications described here into the existing system.  

Trapeze Software, a transportation software development company in Phoenix, Arizona, has software that has been widely implemented in transit agencies and other transportation organizations.  

Trapeze Software has a program specifically designed to create ride-match lists based on origin-destination and time-based criteria, called CARS.  Trapeze has done only a limited amount of work to make their software accessible through the Internet, but appears to be committed to making such interconnectivity a priority.

Both CARS and the Redmond project software will have GIS incorporated into the systems.  All that may be necessary would be a minor amount of local customization.

The option to build a system from the ground up allows for greater customization.  To do so, a GIS system provider must be chosen.  There are two major players in this arena, and many integrators who will take the raw data and put it into usable formats.  The major players are ETAK (owned by Sony) and ESRI.  Each of these companies can provide GIS data and server applications.

Communications with GIS systems integrators indicate that a fully functional ride-match system built from the raw data and server architecture furnished by the GIS system provider could be implemented at roughly the same cost as a commercially available solution, such as CARS.  

Implementation proposal

Initial Funding Requirements

At this stage of design, only a fairly wide range of estimates can be given.  Overall, for hardware, software, and system integration, the rough estimate of the cost for the proposed ride-match system would run between $60,000 and $150,000.

A more precise estimate might be generated through a Request for Proposal (RFP) process.  The information gathered through such a process could lead to new solutions that have not been considered and would certainly help determine funding requirements more precisely.  One obstacle to such a process is that suppliers generally react more positively to an RFP if they know that the funding will be made available to the winning proposal.

Additional funding is required to market the service to potential users.  Because many of the potential users of the system interact with one another regularly (in the current casual carpool system), this project has great potential for word-of-mouth marketing.  Nonetheless, the commitment of a significant marketing budget would be required to ensure that the investment in hardware, software and system integration paid off.

Timeline

The estimated time frame, from RFP to launch, of this system is four months.  The time frame could be condensed or expanded depending upon the design decisions made at the beginning of the process.

System expansion

Expansion of the system should be an important priority.  Most of the hardware and software design specifications described above should be scalable.  For example, as the number of users grows, additional web servers can be added and additional bandwidth can be added.

To ensure that the system is not crippled by success, each vendor should be required to disclose any scalability concerns in their proposals.

Appendix A: Review of Previous Systems and Designs

This appendix provides brief descriptions of previous efforts to facilitate real-time ride-matches.  In summary, none of these efforts were at all successful, with a number of evaluations concluding that a real-time ride-match system cannot be successful due to a number of factors, including primarily the reluctance to share rides with strangers.  Of course, the existing casual carpool system in the Bay Bridge corridor belies this conclusion.  

These previous efforts do point to the necessity for adequate incentives, and sufficient marketing to achieve adequate ride-match success rates.  Another lesson that might be drawn is that the particular technology implementation is not a factor in the success of these efforts.

1. Sacramento

A real-time ride-match service was tested in Sacramento in 1995.
  Over the evaluation period only ten to 15 match requests were processed, and no ride matches were formed.
  The evaluation concludes that the system “Failed on two basic counts: in recruiting sufficient drivers to provide rides in this service, and in marketing the service to potential riders.”  The driver pool – 360 drivers – was inadequate to generate matches.

The service was not automated, but relied on a telephone-operator-based system.  There was only one HOV incentive available to Sacramento-area drivers, and surveys indicated that participants were largely unaware of or unconcerned with this incentive.

Focus groups were conducted before and after implementation of the system. Security registered as very important concern.  “By far the most significant barrier to participation is the concern for physical safety.  Even if they are provided with what they believe is critical advance information, people are extremely hesitant both to get into a vehicle with a stranger and to allow that stranger to see where they live.”

Project costs were reported to be: $806,000 (systems: $489,000; personnel, marketing, other: $317,000), plus $142,000 for evaluation
  

2. Los Angeles

The “Los Angeles Smart Traveler Field Operational Test” included an automated ride-matching service.
  This service was based on an Interactive Voice Response (IVR) system accessed via an 800 number.  Through pre-registration, users provided their trip origin, destination, and departure time.  Via telephone, users could enter changes in preferred travel times, receive a list of potential ride-matches, and record a message that would be automatically delivered to potential ride-match partners.

Thirty-four people per week, on average, used the system.  Of those, most users were seeking regular rideshare partners, rather than a one-time match.
 Only 20% of requests for rides got a positive response.
  Surveys indicated that “most people are not inclined to give or take rides from people they don’t know.”  The evaluation concluded, “the market for one-time or occasional ridesharing is not sufficient to support a service like [this].”
  While over 50% of people seeking ride matches with the Los Angeles rideshare agency indicate they have variable work hours, the evaluation finds: “While this might suggest an opportunity to experiment with the ‘one day only’ service, it is more likely that the majority would chose to drive alone if they know in advance that their hours will differ from normal.”

Costs were reported to be $145,000 for development and marketing, and $28,000 per year for operations.

3. Bellevue

The Bellevue Smart Traveler project, a 1995 effort of the Washington State Transportation Commission, set out to design and test a ride match system in the city of Bellevue, Washington.  The project used telephone and pager technologies to facilitate the formation of dynamic carpools, provide traffic information, and provide information on other transit options.

As an early “proof of concept,” the Bellevue project showed a large degree of acceptance for technological solutions to creating dynamic ride-matches, but according to the project report, did not “achieve the behavior changes that would make it a viable transportation alternative.”
  HOV lanes were not available in the Bellevue area during the test period.  At most, the program had 53 registered users, thus there were “insufficient rideshare choices.” 

The project’s reliance on pagers as the technology of choice may have hampered its success.  The evaluation report suggests that an Internet based matching system would improve success rates by allowing participants to “more easily obtain and respond to rideshare information.”
  

4. Seattle

The “Seattle Smart Traveler” project was funded by the Federal Highway Administration to demonstrate dynamic rideshare matching.
  This test used the Internet as the exclusive interface for participants.  Users entered information via the World Wide Web and received match information via e-mail.  The users then contacted one another via telephone.

The system was implemented in March 1996, serving University of Washington staff and students.  Through November of that year there were approximately 200 active users, on average.  Approximately 100 ride match requests per month were processed by the system.  Of these requests, 39% resulted in successful matches.

The system operated in parallel to the traditional rideshare program in the area.  The test found that there was very little overlap in populations of users.  The Internet matching system attracted a different population than the traditional ride-matching program.

The web interface used a hierarchical structure of drop down lists to determine the geo-coded location for the origin and destination of a request for a ride-match.  Several thousand city intersections and landmarks were hand-coded by students working on the project.

5. Sydney

A real-time ride-matching service that uses telephone (Interactive Voice Response) as the primary interface was implemented in Sydney, Australia in November 1997.
  While market research indicated strong interest in the service – 18% of motorists expressed a willingness to join and 87% said the were prepared to pay the annual membership – and the launch of the service was accompanied by good publicity, results have been disappointing.  Approximately 500 people are currently registered as users.

The system is designed as follows: To join the system a prospective member fills out a membership form including a valid car driver’s license number along with relevant personal details, i.e. address and home, office and mobile telephone numbers, gender and date of birth.  Personal preferences are also checked on the membership application.  These preferences are for age group, smoking/non-smoking, male/female, and car radio music tastes. 

To make a trip request the member dials the Easy Share computer, which has a menu driven voice-mail type front end.  The member inputs for the proposed trip the origin and destination zip codes, the time by month, day, hour and minute, and the desire to be driver or passenger or either. When a match is found the member is given the other member’s name and phone numbers.  They then contact that member to arrange a convenient pick-up point.  

The requirements for the system hardware were dictated by the need for the system to respond to matching searches quickly.  By using a 500 MHz processor, supported by a large volatile memory, searches on a large database could be completed in 30 seconds.  The permanent database was held on a second machine.  Interactive voice response units (IVR) were network mounted and connected to the requisite number of incoming phone lines.

The search algorithms used were a trade off between brute force and more sophisticated algorithms, which gave higher matching yields.  Zip codes were chosen as the prime location identity as they were publicly available and easily input by members into the IVR system.

The scheme has built-in security aspects including membership number and PIN.  Members are required to forward a signed form with identification before being allowed onto the system.  Members are charged an annual fee, this being the only cost they incur.  Consequently, members can use the system as frequently as they wish. 

6. Redmond

The Greater Redmond Transportation Management Association (Redmond, Washington) is currently implementing an Internet-based ride-matching service.  While this service is designed to facilitate regular carpools rather than one-time matches, many aspects of the design may be applicable to the real-time ride-match system.  In addition, as mentioned in the text, the initial software will be made available free of charge.  The following figures present the preliminary (functional mock-up) screen design:

Redmond Preliminary Design: Home Page -- Log In Screen:
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Registration Screen:

Redmond Preliminary Design: Location Verification Screen:

Redmond Preliminary Design: Match Screen:
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� Metropolitan Transportation Commission (MTC), 1998 Regional Transportation Plan level-of-service data for “shared-ride-three.”  This estimate excludes “access time” that is usually added to carpool travel times to account for detours picking up carpool partners.


� According to current schedules.


� Half of the departures are direct to San Francisco trains.  The other half require a transfer to the San Francisco line.


� Sample data for November 13, 1998.


� If all of the 279 carpools were three-person carpools this would be 558 passengers.  Two-seater cars, however, can use the carpool lane with only one passenger.  The RIDES’ count did not distinguish between two- and three-person carpools.


� This segment of the carpool lane was opened in November 1998.


� Bay Area Congestion Pricing Demonstration Project Fact Sheet, April 1991 data.


� Steve Beroldo, “Casual Carpooling in the San Francisco Bay Area,” Transportation Quarterly, January 1990; Valerie Brock, “Casual Carpooling: An Update,” RIDES Planning and Research, February 1993.  Results from a recent (1998) survey should be available soon.


� Los Angeles Smart Traveler Field Operational Test Evaluation, Genevieve Giuliano, Randolph W. Hall, Jacqueline M. Golob, California PATH Research Report UCB-ITS-PRR-95-41, December 1995, p. 113.


� Interaction via alphanumeric pager is also a possibility, but is not planned as part of the initial implementation of the system.


� See, for example, the summary of the Sacramento program in Appendix A, section 1.


� Evaluation of the Sacramento-Area Real-time Rideshare Matching Field Operational Test: Final Report, Raghu R. Kowshik, Paul P. Jovanis, Ryuichi Kitamura, California PATH Report to Caltrans 96-C5, February 1996.


� Ibid., p. vii.


� Ibid., p. x.


� Fewer than half the participants were aware of the Highway 99 HOV lanes, and only about one-quarter of those considered the HOV lanes important in their decision to join the ride-match program.  Ibid., p. 28.


� Ibid., Appendix G, “Real-time ridesharing focus groups,” Executive Summary.


� Ibid., Appendix E.


� Los Angeles Smart Traveler Field Operational Test Evaluation, Genevieve Giuliano, Randolph W. Hall, Jacqueline M. Golob, California PATH Research Report UCB-ITS-PRR-95-41, December 1995.  The test also included travel information kiosks and software for PC-modem access to travel information.


� Ibid., p. 5.


� Ibid., p. 130.


� Ibid., p. 5.


� Ibid., p. 119.


� Ibid., p. 71.


� Bellevue Smart Traveler: Design, Demonstration, and Assessment, M. Haselkorn, et al., Washington State Transportation Center, August 1995, p. xvii.


� Ibid., p. xviii.


� Seattle Smart Traveler, D. J. Dailey, D. Loseff, D. Meyers, and M. P. Haselkorn, University of Washington, Transportation Research Board Annual Meeting, January 1997.


� Social Equity In Transport, Congestion Pricing And The Role Of Car Pooling, Ros S. Trayford and Charles A. Karl Jr., Easy Share Australia Pty Ltd, and James Y. K. Luk, Nanyang Technological University, Singapore, International Conference on Transportation, Singapore, 1998.


� Charles Karl, personal communication, October 1998.
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