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Abstract

Smart Jitneys and municipal wireless networks can be used -- at a low cost to both taxpayers and users -- to reduce transportation and other problems and to improve the quality of life in rural, urban and suburban communities.
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Executive Summary

Traffic congestion now costs the U.S. on the order of $100 billion per year in wasted    time, wasted fuel and higher inventories; and, these costs are growing much faster than our population. We all pay for traffic congestion in higher prices for goods and services and in a lower quality of life. The U.S. Department of Transportation (USDOT) is now looking to establish public-private “partnerships” to promote more widespread deployment of new technologies that can reduce traffic congestion and other community and regional problems in a cost-effective manner.  

Multi-purpose wireless data networks are being used to provide free or very low-cost Internet service to underserved communities. They are also being used by more and more local governments to read parking and utility meters, manage traffic lights and other roadway displays, and to provide more timely and accurate information to first responders (e.g. police, fire, ambulance) and other municipal workers to make their operations more cost-effective. ABI Research projects that the use of municipal wireless networks will grow 8,400% during the next five years.  

These municipal Wi-Fi / Wi-Max networks can also be used to provide Smart Com-munity (i.e. special, proprietary, mobile-Internet) services, including Smart Jitney dispatching, to residents and visitors. Sometimes called single-trip or dynamic carpools, Smart Jitneys are privately-owned cars, vans, SUVs and pickup trucks that are computer-dispatched to pick up and deliver passengers and parcels door-to-door, for a fee, in selected travel corridors. Smart Jitneys are designed to complement and supplement conventional public transportation and delivery services.

The Minerva Smart Jitney/Smart Community System -- which will use many of the concepts developed for the German Ruf-Bus Intelligent Transit System, as well as more recent developments in Information Technology (IT) -- will be able to:

· Reduce traffic congestion, gasoline consumption, air pollution, parking and mobility problems, and
· Create a wide variety of new business, employment, education, recreations and other opportunities for local residents
at a low cost to both users and taxpayers. Market research studies indicate that 40 percent of those who now drive private vehicles to work would switch to Smart Jitney/Smart Community-enhanced transit services if they were available, and 60 percent would switch if their round-trip travel time at least matched their present driving time. 

This paper outlines how a Smart Jitney/Smart Community System would work. Once the software is tested in selected urban, suburban and rural communities, it will be licensed to towns, cities and counties -- in both the U.S. and in other countries – to enable residents to improve their quality of life by themselves, with their own resources.

NEWS ARTICLE 1 – 5/14/1975
Failure of Experiment
Robert Lindsey, New York Times, San Jose, Calif. – Less than six months after it opened, the nation’s largest “dial-a-ride” mass transit system – a door-to-door service regarded as an innovative model for scores of other cities – was recently abolished. Curiously, it failed not because it proved the popular axiom that mass transportation can’t compete with the automobile – but because it was more successful in luring riders than its originators expected it to be.  

San Jose’s costly experience demonstrated the enormous difficulty facing city planners in providing mass transportation in the great majority of American cities that are more akin to horizontal Los Angeles than vertical New York.  And, it appears certain to cause other cities to be more cautious before embarking on mass transit ventures that look attractive…but in practice prove to be much more difficult to execute than to plan.  

“I THINK the lesson we learned,” said Frank Lara of the Santa Clara County Transit District, “is that you shouldn’t try to play baseball with a toothpick.” His remark was made after county supervisors voted to kill the unusual mass transit system because experience had shown more than twice as many buses – and double the original budget – were necessary to make it work; the county did not think the cost was worth it.  

Last Nov. 24, the county inaugurated what transportation authorities described as perhaps the most convenient system of mass transportation ever offered to residents of a large metropolitan area.  For 25 cents – or only 10 cents for riders over 65 or under 18 – the county provided door-to-door transportation between virtually any two locations in a sprawling urban area covering more than 200 square miles.  

WITH A TELEPHONE call, any of the county’s 1.2 million residents could summon a (mini)-bus to their door.  A computer was used to identify which of dozens of (mini)-buses were cruising closest to the caller’s home. Then, the (mini)-bus took the caller to the doorstep of his destination if it was not far away.  If it was more than several miles away, the rider was transferred to a conventional bus traveling on regular fixed routes, taking him to a point where he could transfer to another “dial-a-ride” minibus. 

Dial-a-Ride (DAR) is considered by some transportation specialists as a promising alternative to far more expensive fixed rail transit systems, and is perhaps the only kind of transit service that can reach potential riders in today’s growing number of suburb-ringed, low density, auto-oriented cities such as Los Angeles, Denver and Houston.

Over the past four years, DAR systems have been instituted in more than 40 cities in 22 states. Although virtually all ot them have required large deficits, none match the magnitude of the system tried here. The Santa Clara DAR system was more than 15 times larger than any previous system.  It was the first to guarantee door-to-door service in a large metropolitan complex, the first to use computers extensively for sequencing pick ups, and the first to use integrated neighborhood pickups with conventional, fixed route, arterial buses.   

Background 

The goals of urban transportation are so often viewed as reducing downtown traffic congestion, improving suburban-to downtown commuting, and, “getting people out of cars and into transit”. We look too little at the ultimate purpose, which is fast, efficient transportation.

The most talked about means for reaching our goals usually include the construction or extension of suburban rapid transit lines as well as subsidies for new and existing facilities, transit fare reduction (if not free transit), the banning of automobiles in the downtown area, parking fee surcharges, and congestion tolls for autos.

This kind of rhetoric rarely gains more than heavy capital commitments for new or extended transit lines, new but still conventional buses or rail cars, and heavier transit deficits Traffic congestion is not reduced; transit service seems little better – at least for most (residents of the metropolitan area) – and the problems of pollution, noise and energy consumption remain unabated (1)

Dr. Martin Wohl – one of the authors of the RAND classic: “The Urban Transportation Problem”  (2) -- made this statement about “Big Box” transit, congestion pricing, etc. in the mid-1970s in a book about taxis (1). He was an advocate of using taxis and other paratransit services to improve public transportation systems, particularly in the low-density suburban and rural communities where more and more Americans live and work and where Big Box  (i.e. fixed-route bus and rail) transit is rarely cost-effective.

Since the 1970s, dozens of transportation experts from universities and private consulting firms have traveled around the country warning city fathers and newspaper editors that the unit costs and ridership projections for new rail lines that they had been given were much too optimistic and they could get more “bang for their buck” by expanding highway-based bus and paratransit (including ridesharing) services. 

Although history has proven them right about the ultra-optimistic projections for new rail lines, their efforts to stop new rail projects were often unsuccessful because their highway-based transit approaches were not as popular with either the press or the public as rail, and bus and paratransit approaches would not attract as many federal dollars to the region for design, engineering, construction and other “pork-barrel” work.

The bus and paratransit advocates were also hampered by the fact that they had no good example of a major U.S. metropolitan area that had successfully embraced their approach. In fact, they had to waltz around the unfortunate outcome of the famous or infamous Santa Clara (California) Bus & Dial-A-Ride System. News Article 1 is a copy of the NY Times “obituary” for this innovative system, which failed in less than six months because “it attracted too many riders’. The taxpayer subsidies per passenger trip were very high and there were few economies of scale. The system simply went broke!

Statement of the Problem 

The following sad but true statement about the failure of transit systems in the U.S. to adapt to changing demographic and employment patterns and to fully integrate para-transit services with their Big Box transit operations was made by Dr. Gorman Gilbert and Robert Samuels in the early 1980s in another book about taxis (3):
Many people, particularly transit users, have observed that downtown-focused, radial transit service no longer fits the travel patterns of persons in a sprawling urban region that contains many business, commercial, and cultural centers. There is a need for cross-town services, neighborhood services, and much interaction and coordination between these various services.

In the early 1970s, transportation professionals began using the term paratransit in describing hopeful solutions to transit problems that required, not highly sophisticated new technology, but a common sense utilization of existing, rather mundane, and normally overlooked services. The term paratransit soon included carpooling, vanpooling, taxicabs, dial-a-bus, subscription bus, and even hitchhiking. …….

At the heart of the enthusiasm for paratransit was the idea that paratransit services could be coordinated with each other and with largely existing (fixed-route) services to provide effective services for everyone. This “Paratransit Dream” required no new (transportation) technology, only the solution of a few management and political problems. Conferences, reports, and books spread the paratransit message. Surely its proponents felt, knowledge of paratransit would lead local decision makers to coordinate existing services and implement new ones. The dream would become reality.

Yet despite this optimism it remains more vision than reality. …… The widespread proliferation of diverse, flexible, imaginative, coordinated paratransit services has not happened. Nevertheless, the dream remains a potent and attractive one. The vision of public and private providers operating in concert and using a variety of types of vehicles promises better and less costly service. …… (3)

The failure of the U.S. transit industry to adapt to suburbanization trends and to achieve the Paratransit Dream described by Gilbert and Samuels in 1980 -- that is, the widespread proliferation of diverse, flexible, imaginative, paratransit services coordinated with each other and with existing fixed-route services to provide effective service for everyone – shows up in the continued decline in the use of Multiple-Occupant Vehicles (MOVs) for commuting (see Table 1, below, from the U.S. Census Bureau).

Although Table 1 shows that the number of workers using transit increased from 6.0 million to 6.6 million (10%) between 1980 and 2000, conventional transit still lost market share because the number of workers who commuted to work in some sort of motor vehicle increased from 90.7 million to 118.1 million (30%).  

Table 1:  How U.S. Workers Got to Work in 1980 & 2000
	   Means of
	1980
	2000

	  Transport
	Millions 
	(%)
	Millions
	(%)

	Transit 
	6.0
	(6.6)
	6.6
	(5.6)

	Ridesharing
	22.5
	(24.8)
	14.3
	(12.1)

	MOVs
	28.5
	(31.4)
	20.9
	(17.7)

	SOVs
	62.2
	(68.6)
	97.2
	(82.3)

	Motor Vehicles
	90.7
	(100.0)
	118.1
	(100.0)

	
	
	
	
	

	Motor Vehicles
	90.7
	(93.9)
	118.1
	(92.7)

	Other Means
	5.9
	(6.1)
	9.3
	(7.3)

	Total Workers
	96.6
	(100.0)
	127.4
	(100.0)


Furthermore, the rapid decline in the use of carpools and other forms of ridesharing is the primary reason the numbers of workers using MOVs dropped from 28.5 millions to 20.9 million (-27%) between 1980 and 2000. Many of today’s workers and college students find it difficult to use conventional carpools and vanpools for commuting because they often have irregular schedules and they don’t have good back-up transportation near their homes, workplaces or colleges in low-density suburban communities.

Table 1 also shows that despite the decline in ridesharing’s popularity between 1980 and 2000, more than twice as many workers in the U.S. in the Year 2000 still used carpools and vanpools than used transit for commuting. Other studies have shown that for those who both live and work in the suburbs, more than ten times as many use carpools and vanpools because transit services within low-density areas are so limited. 

Traffic congestion in the U.S. grew dramatically between 1980 and 2000 because the number of lane miles of new roadways did not keep pace with the growth in the use of Single-Occupant Vehicles (SOVs), which increased from 62.2 million to 97.2 million (56%) during these two decades. The situation would have been even worse, however, had the number of workers who did not use motor vehicles to get to work (i.e. those who walked, biked and worked at home) had not increased from 5.9 million to 9.3 million (58%) between 1980 and 2000.

What can be done – at costs that are acceptable to taxpayers -- to make travel by transit, paratransit and ridesharing (MOVs) more attractive -- particularly to those who live and 

NEWS ARTICLE 2 – 9/8/2006
Wireless Silicon Valley Initiative Selects Consortium
The Joint Venture Silicon Valley Network municipal wireless contract was awarded to a consortium called Silicon Valley Metro Connect consisting of Azulstar (an ISP), Cisco, IBM and SeaKay, to build and operate Silicon Valley’s regional wireless network that will serve 2.4 million people.  From an article in MuniWireless Newsletter of week 36 of 2006 : 

The open wireless network will offer broadband wireless Internet access to all Silicon Valley residents, employees and visitors spanning 42 municipalities and nearly 1,500 square miles. Brian Moura, chairman of SAMCAT and co-chairman of the Wireless Silicon Valley Initiative said, “We were impressed with Metro Connect’s vision of what the Wireless Silicon Valley network can become.  They received high marks from the communities that have worked with them on city-wide and regional wireless network projects like this one. …..  

 “Silicon Valley Metro Connect’s privately owned and operated network will be supported by a sponsorship format that ensures a diverse stream of revenues so that the network can weather changes in technology and the economic environment over time.  This sponsorship model is well suited to Silicon Valley’s vision to improve the streamline collaboration between Bay Area communities.”

“Silicon Valley Metro Connect will offer up a 1Mb data speed for the free base service with built-in protection of user privacy and will include digital divide programs for economically disadvantaged users.  It will also offer premium fee-based services such as wireless Voice Over IP and video streaming.  Beginning in 2007, the Silicon Valley Wireless Network will leverage the WiMAX IEEE 802.16 wireless standard for the 2-11 Ghz operating bands, to offer greater throughput for mobile and fixed users and higher quality service for video, voice, and data.”

”Silicon Valley Metro Connect will build the network based on the latest Cisco Systems mesh wireless infrastructure technology, with a dynamic technology upgrade program to ensure long-term network vitality and scalability.  IBM will provide network design and integration services, as well as innovative technology applications for public agencies and local utilities including: intelligent traffic solutions to regulate traffic and reduce congestion, and automated wireless utility and traffic metering.  Azulstar Networks will act as the network operator for service provisioning of the 802.11b/g base wireless network.  SeaKay will work with municipal and public benefit agencies to customize the network to their needs, and will also spearhead outreach and digital inclusion programs to meet the economic development and social benefit objectives of the network.”

work in low-density suburban and rural areas -- in order to reduce the use of SOVs and traffic congestion? Surveys (4,5) show that 80 percent of Americans prefer to live in single-family, detached houses with yards (i.e. low-density suburban and rural areas. What can the U.S. do get people to work at home more or to walk or bicycle to work, school or other destinations on nice days?

General Method of Approach

About the same time that Gilbert and Samuels were writing about the failure of the U.S. transit industry to adapt to suburbanization or to achieve the Paratransit Dream, the German government was designing and developing an elegant, high-tech, public-private system -- called” Ruf-Bus” -- to combine fixed-route and flexible-route buses, minibuses and microbuses (i.e. contract taxis) into an Intelligent Transit System. 

The goal of the Ruf-Bus program was to use Information Technology (IT) to make public transportation systems more cost-effective, particularly in low-density areas where most of the growth in housing and jobs -- as well as traffic congestion and mobility problems --has been occurring in both Western Europe and North America in recent decades. This paper will first discuss some insights provided by the German Ruf-Bus system.

It will then outline some ways to make the innovative Ruf-Bus system -- which was conceived in the 1970s, developed and tested in the 1980s, and abandoned in the 1990s – more cost-effective. This will include incorporating some insights from some bright Americans -- who may never have heard about Ruf-Bus -- on ways to make this system more attractive to both users and taxpayers in rural, urban and suburban areas. 

It will then outline ways to use newer IT technologies – such as municipal wireless data communications networks and mass-produced, hand-held, data communications devices (including some “smart” cell phones) – to cut the costs of the kiosks, in-vehicle data terminals and other semi-custom IT equipment and services used in the German system. News Article 2, on page 8, describes Silicon Valley’s planned wireless network. 

These new IT technologies will also make it possible for more people to work at home part time, to walk or bike more, and to use private automobiles as single-trip carpools or Smart Jitneys – which could operate just like other route-deviation microbuses in the Ruf-Bus system -- to reduce traffic congestion, gasoline consumption, air pollution, parking and mobility problems and create new business, employment, education and recreation opportunities for local residents, at a low cost to both users and taxpayers.

Discussion
 

Insights from the German Ruf-Bus System 
To get a ride on the Ruf-Bus Intelligent Transit System, a passenger would enter the 4-digit number of his destination bus stop (N.B. all "bus" stops are numbered) and other information (e.g. number of traveling companions, wheelchairs, baby strollers, bicycles, seeing-eye dogs) into the system via  a 10-key pad located on an inter-active kiosk at the origin bus stop (N.B. every “bus” stop had at least one kiosk). A central computer, connected to the kiosk by ordinary phone lines, would then go through a series of algorithms to assign, in real-time, the "best" fixed-route bus (or train) or flexible-route bus, mini-bus or micro-bus (i.e. contract taxi) to handle the passenger’s ride request. 

If a flexible-route "bus" is assigned, the central computer sends a wireless message to a microcomputer terminal (approximately $2,500 each) located in the "bus" contain-ing updated pickup and delivery instructions for the driver. The central computer also sends a message to the kiosk to print a ticket for the passenger and his/her traveling companions, containing the ETA, the number and type of the pickup "bus", the fare, etc. The maximum waiting time for a "bus" was set at 7 minutes during the day.

 

Flexible-route "buses" are operated in either (1) free-demand (i.e. anywhere-to-anywhere in some portion the service area) mode, like most dial-a-ride systems in the United States, or (2) in a route-deviation (anywhere-to-anywhere within a one-direction, one mile-wide travel corridor) mode. In the route-deviation mode, the origin, the final destination and, therefore, the direction of the "bus" and the boundaries of its travel corridor are fixed. Its actual route between these end points, however, depends on the actual pick-up and delivery requests received from the central computer. Although the route-deviation mode proved to be more-cost effective than the free-demand mode in some situations (e.g. as feeder services to rail and express bus lines during peak commuting hours), it is not a popular mode of service with transit agencies in the United States. 
 

The Ruf-Bus system also had a number of design features that, at the time, were very advanced. These include traffic light pre-emption for fully-loaded buses, “smart cards” for fares, monthly billings for transit services (including all sorts of discounts for frequent riders), off-vehicle fare collection, distance-based and peak-period fares, (telephone) operator-assisted ride reservations, the ability for users to put in standing orders for future rides via kiosks or telephones, timed-transfers and the ability to add vehicles owned and operated by school districts or senior citizen and health care centers when they had seats available. 

Transit ridership increased dramatically when a multi-modal, highly-integrated, public-private Ruf-Bus system replaced a conventional, fixed-route, fixed-schedule, Big-Box transit system. Unfortunately, costs per passenger trip on Ruf-Bus systems increased even more dramatically than ridership. The costs of kiosks at every "bus" stop and specialized $2,500 mini-computer terminals in every full-time and part-time vehicle in the Ruf-Bus fleet; the high subsidy per passenger trip for providing more labor-intensive, flexible-route, mini-bus and micro-bus services in the lowest-density areas and during the lowest travel hours; the costs of the central computer hardware and software; and the additional land-line and wireless telecommunications costs, all added up quickly.

Although Ruf-Bus clearly showed “ that paratransit services could be coordinated with each other and with largely existing (fixed-route) services to provide effective service for everyone”, as espoused by Gilbert and Samuels in their Paratransit Dream, it failed to show that this could be done in a “less costly manner” than conventional transit, paratransit and ridesharing approaches.  As a result of its high costs per passenger trip, particularly in low-density areas, the innovative, kiosk-based, Ruf-Bus system was not adopted by transit agencies in either Germany or in other countries after demonstration funds ran out. 

The following sections will outline some ways to make the innovative German Ruf-Bus system -- which did not include any low-subsidy carpool, vanpool or other ridesharing modes in its mix of travel options -- more attractive to both users and taxpayers in the United States, where rideshare-matching is not only allowed, it is encouraged.

Insights from John Meyer, John Kain and Martin Wohl

The following statements were also taken from the book “The Urban Transportation Problem” (2), which was written by these three PhDs at The RAND Corporation and published by Harvard University Press in 1964:

Information on the attitudes of urban commuters toward (transit) service consideration was obtained in a Fortune (magazine) survey of automobile commuters in Los Angeles, San Francisco, and Washington D.C., all described by the editors of Fortune as cities “where the automobile is king”. An interesting aspect of the results is the importance commuters attach to transit time (as envisioned by the individual traveler, of course).

This emphasis shows up …… in the high percentage of automobile drivers – 60 percent or more for all three cities – who claim they would use transit if their round-trip travel matched their present driving times; and almost 20 percent more say they would use transit if it substantially shortened their travel times.

In general, the results of the Fortune survey suggest a substantial diversion to transit from autos (is possible) if a transit system can be designed that will offer automobile commuters over-all-home-to-office travel times that are the same or shorter than they now enjoy.  …….

Car-pooling can be viewed as a mode of low-cost transit (that is) available right now – a mode moreover with service characteristics perhaps as attractive as those of any conceivable rail or bus system.. ….. The only service characteristic of car-pooling that are clearly inferior to public transit are schedule frequency (i.e. you may be up-the-creek if you miss your ride). …. But for workers keeping regular hours and with common residential areas and workplaces, the schedule-frequency differential should not be a too serious drawback.

It should be noted that the phrase “with workers keeping regular hours and with common residential areas and workplaces” is unduly restrictive today. If potential drivers and potential riders are equipped with wireless data communications devices, they do not have to work regular hours or live and work in the same neighborhoods to use “single-trip carpools”, also known as Smart Jitneys. A better, more inclusive phrase would have been “with workers living and working in common, mile-wide, travel corridors”.

Insights from Melvin Webber

Mel Webber, Professor Emeritus of City and Regional Planning at UC-Berkeley provided the following insights in a paper (6) he presented at a conference on transportation and telecommunications (7) that the Governor of Hawaii and the U.S. Department of Energy organized in Honolulu in January 1984:

Commuters choose among available transport modes mostly on the basis of comparative money costs and time costs for the total commute trip, door-to-door. Other attributes, such as comfort and privacy, are trivial as compared with expenditures of dollars and minutes.

Commuters charge up the time spent in waiting for and getting into a vehicle at several times the rate they apply to travel inside a moving vehicle. That means the closer a vehicle comes to both a commuter’s house and workplace, the more likely he is to use that vehicle rather than some other. It also means the fewer the number of transfers the better. …….

If public transit is to compete with private cars, it must do so on the cars own terms. That means, among other things, that future public transit (systems) must employ small vehicles that are able to carry those small groups of travelers who share (similar routes) and schedules. ….

Commuter automobiles are currently carrying only about 1.4 passengers each, and that’s the source of much of the congestion that so troubles everyone. Despite the willingness of Congress and local officials to spend tens of billions of dollars to construct subways and new freeways, our problem is not a shortage of transport capacity. We have an excess of capacity. We have more than enough front seats in our cars to carry everyone in the country at the same time leaving all of the back seats empty; and we have enough road space for all of them to drive at the same time. 

Our problem is that we don’t use all that capacity very well. If we could increase auto-occupancy to, say 1.6 persons per car, congestion would decline; and the auto’s operating energy-efficiency would equal that of a modern electrified railroad or subway. But how might car occupancy be increased? One proven way is by using automobiles as carpool vehicles. …. 

Prospects are promising for an urban transportation system that combines private use of private automobiles with public use of public automobiles and other shared vehicles that use streets and freeways. Exclusive (or at least preferential) use of selected streets for carpools, express buses, and group taxis can greatly increase travel speeds, thus make these Multiple-Occupant Vehicles (MOVs) the most raped components of urban transport systems. Because overall door-to door travel time is probably the most important factor affecting a commuter’s choice of travel mode, there may be no more effective way of reducing congestion and increasing urban mobility than through preferential treatment for MOVs.

It is not new vehicle types that we need. Nor do we need to spend a lot of money to create a lot of new travelways. Our task, instead, is to extend “automobility” to those who do not yet enjoy it and to do so without unduly increasing congestion, pollution, or energy consumption. We need neither huge investments in outdated rail technology nor a Manhattan Project to develop post-modern new transport technology. We already have plenty of roads and plenty of underused vehicles. We just need to manage those resources more effectively and more equitably. (6)

Insights from Joel Garreau 

Joel Garreau, the noted author of “Edge Cities” (8), is also a reporter and editor for the Washington Post, a Research Fellow at both UC-Berkeley and George Mason University, and the author of other best sellers. He is one of the first media professionals to discuss the need to reinvent public transportation if we want to reduce the traffic congestion and mobility problems of the United States in a cost-effective manner. 

Joel was invited to give the keynote speech at the Annual Meeting of the American Public Transit Association (APTA) in San Antonio in the mid-1990s. There were smiles when he told the audience of senior U.S. transit officials that paving our communities for more and more private vehicles (Plan A) was stupid. The smiles turned to frowns, however, when he said that continuing to expand conventional transit services (Plan B) was equally stupid, because they are simply not cost-effective in the low-density communities where more and more Americans live and work. 

Garreau recommended they consider Plan C, which utilizes palmtop computers (including some cell phones) and wireless data communications to safely match qualified riders with qualified drivers in single-trip carpools (or as I call them “Smart Jitneys”). Plan C or Smart Jitneys offer the low-cost and environmental benefits of a carpool and the guaranteed seating and the door-to-door convenience of a shared-ride limousine.

For those who are interested in more information about Joel Garreau, please visit the following web site:  http://www.portlandtribune.com/opinion/story.php?story_id=33337
to obtain a copy of the newspaper article “Think Outside the Box on Transit” that I wrote after meeting with him earlier this year. Joel agreed to meet after he learned that I had already received U.S. and Canadian patents on some key Plan C and Smart Jitney concepts. Note, Joel Garreau also has a web site.

Insights from Slug Lines & Casual Carpooling   

Some transportation experts consider Smart Jitneys to be the high-tech counterpart of the “Casual Carpools” of both Washington D.C. and San Francisco, which have transported thousands of commuters to work each day, at little or no cost to taxpayers or passengers and, luckily, with no serious crime problems. Let us discuss this low-subsidy form of public transportation that does not have the scheduling restrictions of conventional carpools/vanpools and see how they differ from Smart Jitneys.

During the past 25 years, commuters going from homes in some Virginia suburbs to jobs in Washington D.C. or the Pentagon, and commuters going from homes in some East Bay suburbs to jobs or colleges in San Francisco, have lined up at selected street corners or near transit park-and-ride lots to wait for free rides, that are a combination of carpools and hitchhiking. In Virginia this process is called “slugging” and the meeting points are called “slug lines”, presumably after the phony coins that were used in the past to get less-than-honest people “free” rides on transit vehicles. In California, this instant ride-matching process is called “casual carpooling”, perhaps because the Sierra Club objects to “slug bashing”.

The incentive for a Single Occupant Vehicle (SOV) driver to participate in this process is he or she can use the High Occupancy Vehicle (HOV) or diamond lanes and save 15 or more minutes of travel time. In California, these drivers can also save the tolls on the Bay Bridge. Two conditions seem to be required for this casual carpooling system to be started in other locations. Firstly, there has to be some time and/or money incentive to get drivers interested. Secondly, there has to be reliable backup transportation services available for riders, in the event that no drivers show-up in a timely manner.

Both Casual Carpools and Smart Jitneys may be thought of as low-subsidy forms of public transportation that do not have the scheduling restrictions of conventional carpools. The two major differences between these modes are: Casual Carpools are: (1) are a “bus stop-to-bus stop“ service without any fare and Smart Jitneys are primarily a door-to-door service with fares; and  (2) Casual Carpools are low-tech and don’t require any special communications equipment and Smart Jitneys are high-tech and require all drivers and most riders to have wireless data communications devices and services.

Although it would have been somewhat costly, there would have been no technical problems in plugging owner-driven automobiles (i.e. including cars, vans, SUVs or even pickup trucks) – that were traveling between home and either work or school and were willing, for a fee, to pick up and deliver one or more passengers enroute – into the Ruf-Bus system as part-time, route-deviation minibuses or microbuses. All that each automobile would have needed was an in-vehicle data terminal -- like the ones used by the contract taxis in the Ruf-Bus fleet – to send and receive information from the central dispatching computer about the intermediate “bus” stops the driver would need to visit to pick-up and deliver passengers enroute to his or her ultimate destination.

There also would have been little or no technical problem in plugging owner-driven private automobiles -- who are looking to make some extra money on their other trips by providing “bus stop-to-bus stop” transportation services for people within one or more neighborhoods – into the Ruf-Bus system as part-time, free-demand, flexible–route minibuses or microbuses. All that each part-time dial-a-ride vehicle would have needed was an in-vehicle terminal to communicate with the dispatching computer.

Insights from Martin Wachs

According to Dr. Wachs, Professor Emeritus of City and Regional Planning at the University of California and now the Director of Transportation, Space and Technology Projects at the RAND Corporation, stated the one of the reasons for the decline of public transit ridership in the United States is the widespread fear of crime. In his words:

America’s transit systems are physically dangerous because criminals prey on the traveling public at bus stops and subway stations, on buses, streetcars, and subway trains. In a survey of more than 1100 transit users in Los Angeles, for example, 16% reported being victims of a crime, and another 19% had witnessed a crime at a bus stop, on a bus, or walking to or from a bus stop. 

The magnitude of transit crime is understated by crime reporting mechanisms. Uniform crime reporting forms do not designate transit stations or vehicles as specific venues for recording crimes, and they are thus lumped together with many other crimes in a category called “street crimes.”

Despite inadequate data, it is widely understood by transit managers that some people choose to drive or simply decline to travel because transit environments frighten them. …. National transit policy is virtually silent with respect to the importance of protecting the riding public, and thoie who have a choice increasingly avoid transit, leaving those who have no choice but to ride even more vulnerable to urban criminals.

These statements on personal security by Marty Wachs suggest that the availability of door-to-door Smart Jitney services could get more people to use public transportation, particularly if they were assured, as in the Minerva system, that the drivers were not criminals, that the vehicles were safety-inspected and insured, and that their trips were being carefully monitored by roadside sensors and a central computer. 

Insights from Intel, AT&T, Motorola, etc. about Municipal Wireless Networks

This summer, there have been two announcements that have placed Wi-Max wireless data technologies – which can provide a wide variety of communications services (e.g. e-mail, voice-mail, cell phone calls, Internet access) at a very low cost to users on the move (e.g. police, fire, ambulance and other first responders, business people, transit users and other travelers) -- at the forefront of the worldwide telecommunications industry:

· On July 5, 2006, Intel and Motorola announced a combined investment of $900 million into ClearWire, a wireless broadband Internet Service Provider (ISP) founded by cellular pioneer Craig McCaw.

· On August 8, 2006, Sprint-Nextel announced plans to implement a nationwide mobile WiMAX network in partnership with Intel, Motorola and Samsung. Sprint-Nextel expects to spend $3 billion over the next few years on this project.

The following information about the projected growth of local government-owned or local government-controlled wireless (Wi-Fi and Wi-Max) data networks was obtained from a recent report by ABI Research:

The growth of municipal Wi-Fi is being driven by several trends, including public safety, increased efficiency, competitive advantage, and the need to provide broadband access to underserved areas. … By 2010, municipal Wi-Fi networks will cover 126,000 square miles (over 325,000 square km) worldwide, an increase from about 1,500 square miles in 2005 (3885 square kilometers). ….. More than one million wireless mesh routers, generating revenues of over $1.2 billion, will be shipped in 2010 to service those networks.

Wireless services have even been used to replace parking meters in some Northern European cities. The driver enters the number of the parking space into a cell phone or portable computer, along with his or her license number and the city deducts the parking fees from his or her bank account automatically. Drivers do not need to worry about having enough change and local governments do not need to buy or service parking meters, change-making machines or credit card kiosks. “Meter-Maids” can use palmtop devices to quickly check if any parked car has been logged into the system until this is done automatically with sensors in the future. 

The following information about a new AT&T venture into the rapidly-growing municipal wireless network marketplace was obtained from Information Week on 8/13: 

AT&T announced Tuesday that it would deploy a 25-square-mile Wi-Fi system in downtown Springfield, Ill. The Springfield network would likely be free to residents using speeds of 200 kbp (about four times faster than dial-up service). Residents would pay for higher speeds. …. The Wi-Fi service was awarded on a no-bid basis. According to Mayor Tim Davlin, formal bidding is not required because the city is not contracting for a service -- AT&T only wants the right to mount equipment on city utility pole. … AT&T has said it ceased its lobbying effort against municipal Wi-Fi networks more than a year ago. "The evolution of the market removed the need for us to oppose these types of networks in any active way," said an AT&T spokesman.

It appears that AT&T finally recognized that multi-purpose wireless networks will be used more and more by local governments to read parking, electricity, water and gas meters, manage traffic lights and other roadway displays, and provide more timely and accurate information to first responders and other municipal workers to make their operations more cost-effective. 

Intel recently released a White-Paper: "Communities Step-Up to Challenges with Wireless Technology-Based Strategies" that describes some of the diverse applications that are now being developed for multi-purpose municipal wireless networks, including one that is now being installed by a public-private partnership in Portland, Oregon. This white paper is available from Intel at www.intel.com/go/intelsolutionservices . The website www.muniwireless.com  is excellent if one is interested in keeping up on rapidly changing developments in the municipal wireless network industry.

If municipal wireless networks had been available when Ruf-Bus was designed and developed, the costs of telecommunications equipment and services for Ruf-Bus could have been reduced significantly. Mass-produced, low-cost, multi-purpose handheld terminals could have been used to replace: (1) semi-custom, expensive, vandalism-prone, and special-purpose kiosks at all bus stops and (2) semi-custom, expensive, special-purpose data terminals in all the Ruf-Bus vehicles. This would also have made it much easier and much less costly to add single-trip carpools or Smart Jitneys as part-time flexible-route minibuses and microbuses into the Ruf-Bus fleet during peak commuting periods or at other times.

Equally important, a Ruf-Bus system designed around palmtop communications devices  -- rather than kiosks and special-purpose, in-vehicle terminals -- could be set up as a door-to-door as well as a bus stop-to-bus stop transportation service. Users could specify their home address, for example, as a pick-up and drop-off points for Smart Jitney rides. As the insights from professors Mel Webber, John Meyer, John Kain and Martin Wohl have shown, it is door-to-door travel times that are important to commuters and other travelers. Cutting down walking times to bus stops and outdoor waiting times there could make travel by public transportation safer and more convenient and the increased ridership could help reduce traffic and parking congestion problems.

Insights from Previous Work on  Smart Jitney/ Smart Community Systems

During the past 25 years, private-sector organizations and federal, state and local government agencies have supported efforts by the author of this paper to analyze the German Ruf-Bus System and to design – both directly and indirectly -- a more cost-effective successor to it for use in the United States. It was decided, for several reasons, to call this updated and upgraded system “Minerva” rather than Ruf-Bus II, and to describe it as a “Smart Community” system, rather than an Intelligent Transit System.

To reduce equipment costs for taxpayers, the latest version of the Minerva system design uses palmtop communicators – a combination of a palmtop computer or PDA and a cell-phone – instead of the kiosks the Ruf-Bus system used as the primary means for passengers to request rides. These palmtop communicators, which are a critical feature of any Smart Community system, will also be used for many other purposes, including e-mail, voice mail, phone calls, electronic games, interactive training courses and Internet access.  

To further reduce equipment costs for taxpayers, the Minerva system also uses these mass-produced, multi-purpose palmtop communicators, or “rugged-ized” version of them, instead of the more-expensive, special-purpose, in-vehicle terminals the Ruf-Bus system used as the primary means for drivers of buses, mini-buses and micro-buses – including drivers of Smart Jitneys -- to communicate with the central dispatching computer.

To reduce telecommunications costs for taxpayers, Minerva will use municipal wireless networks -- which are shared with many other public and private users, including advertisers – instead of the dedicated phone lines and dedicated radio links that Ruf-Bus used to communicate with kiosks and vehicles, respectively. Passengers who are interested in bus stop-to-bus stop service, as provided by the Ruf-Bus system, would merely use the keyboards on their communicators, rather than the 10-key pad on a kiosk, to enter the number or their origin and destination bus stops. They could also use their telephones, at the higher prices usually associated with operator-assisted calls, to request public transportation services.

To reduce labor and vehicle capital and operating costs for taxpayers, to reduce passenger waiting times, and to provide more comprehensive door-to-door services, Minerva will utilize its more cost-effective communications infrastructure to make extensive use of Smart Jitneys or single-trip carpools in travel corridors – up to two–miles wide -- where and when conventional transit services cannot meet some maximum-subsidy-per–passenger-trip threshold. This includes suburban feeder service to and from rail and express-bus lines, which tend to require very high subsidy levels. 

The following table lists the procedure a would-be rider would follow to request a door-to-door Smart Jitney ride from home to work on his or her handheld communicator, after providing the proper password(s):

Table 2: Typical Steps In Requesting A Smart Jitney Ride From Home To Work

1. Select “Home-to-Work” from the List of Standard Trips on the communicator screen

2. As soon as the central dispatching computer make a match, the screen will display: 

· The make and model of the vehicle

· The vehicle’s license number

· The driver’s name and the trip security code

· The Estimated Time of Arrival (ETA) at your designated pick-up location.

(N.B. If no Smart Jitney is available within 10 minutes, the dispatching computer will assign a minibus or a microbus (i.e. contract taxi to pick-up the passenger)

3. When the vehicle arrives, the driver will show you the security code on his/her  

Communicator and you will show him/her the security code, before you enter the vehicle.

4. As soon as you enter the vehicle, both you and the driver will select the “Pick-up 

Completed” prompt on your communicators, which will send confirmation of this to the dispatching computer.

5.  As soon as you exit the vehicle, after reaching your destination, you and the driver  

      will select the “Trip Completed” prompt on your communicators, which will send 

      confirmation of this to the dispatching computer. 

If, in Step 1, you don’t wish to select from a trip from the List of Standard Trips”, you would need to take the following steps instead:

1a. Select “Home” for the Origin, from the List of Pre-Stored Locations or enter the

      number of the bus-stop closest to home.

1b. Select “Work” for the Destination, from the List of Pre-Stored Locations or enter the

      number of the bus-stop closest to work and return to Step 2 above.

The procedure for offering a Smart Jitney ride is very similar. The Minerva computer system will automatically debit the fare from the account of the passenger and credit the payment to the account of the driver. No fare collection efforts will be required of the Smart Jitney driver or passenger. The driver’s account can also be debited automatically – via his or her communicator -- for bridge tolls, congestion pricing fees, parking lot fees, train fares, small purchases etc. 

Just as cell phones are now being used as credit or debit cards, a passenger’s account can also be debited automatically for other transit fares, newspapers, other small purchases, etc. by using his or her communicator. It is assumed that all frequent users of the Minerva system will purchase or lease communicators at very attractive rates and they will have them with them whenever they wish to use the system for rides or for other Smart Community goods and services. 

Visitors and others who do not have communicators and wish to use the Minerva system will either need to obtain a communicator at short-term rental rates or conduct all their transactions over the telephone at significantly-higher, (telephone) operator-assisted rates using their credit or debit cards for payment. Alternatively, they could limit themselves to fixed-route transit services. 

Insights from Surveys About Ridesharing
Transportation researchers regularly survey commuters who drive to work alone to try to find out why they don’t rideshare. The results shown in the following table, which were derived from the 1977 Nationwide Personnel Transportation Study (NTPS), are typical of the reasons given.

Table 3: Reasons Given For Not Ridesharing to Work

Rank                         Reasons                                          Worker Responses
                                                                                                %        Cum. %
   1                      Irregular Work Hours                                   37           37

   2                      Don’t Know Anyone                                    27           64

   3                      Out of Way                                                    9            73

   4                      Need Car for Work                                         7            80

   5                      Irregular Work Locations                               5            85

   6                      Prefer To Have Car Available                        4            89

   7                      Other                                                             11          100

The above table suggests that if Smart Jitney services were available, it would eliminate the reason that up to 69 percent of workers (i.e. those who have Irregular Work Hours, those who Don’t Know Anyone, and those who have Irregular Work Locations) give for not participating as a driver or a rider in some type of ridesharing arrangement. It would also eliminate the reason that up to 11 percent more (i.e. those who Need Car For Work and those who Prefer To Have Car Available) give for not participating as a driver in some sort of ridesharing arrangement.

In an article in "Technology and the New Transportation" (9), a former CEO of the Federal Transit Administration, Gordon Linton, made the following statement about a survey conducted by a professor at the University of Washington:

We learned early in this (Bellevue Smart Traveler) project that 42 percent of "drive-alone" commuters (in the Seattle-Tacoma area) would consider the "instant ridesharing" made possible by such a (Smart Jitney matching) system. So, sooner than you may think, your daily commute may begin with you logging into your home computer.  

One program will tell you if any members of your carpool are out sick. Another will let you check for commuters looking for a carpool in your area. …. . Smart transportation technology and a multi-imodal approach to our transportation problems can give us a wide choice of invaluable tools for addressing traffic congestion, the mobility needs of the transit dependent, environmental quality, and the humanization of our transportation systems.

Insights from Brian Clymer

Another former CEO of FTA (nee Urban Mass Transportation Administration (UMTA)),  Brian Clymer, got frustrated by the confusion caused by the conflicting definitions he found for terms like transit, paratransit, ridesharing and even public transportation. For example, only some taxi rides and some carpool rides can be considered public transportation under some definitions. In addition, the term “single-trip carpool’ would be considered an oxymoron if the following definition of carpool is used:

CARPOOl: A regularly scheduled traveling arrangement, whereby two or more persons ride together in the same vehicle, sharing the driving and/or the cost of the trip. …. .If two or more household members regularly ride to work in the same vehicle, it is also considered a carpool (but not public transportation).

Brian Clymer proposed redefining Public Transportation, Public Transit, Mass Transportation and Mass Transit as “Transportation in any Multiple-Occupant Vehicle (MOV) or in anything other than a Single-Occupant Vehicle (SOV)” to eliminate the confusion. This definition would be a good start on fixing the problem, because Smart Jitneys should clearly be considered a Public Transportation service.

It would also be very useful to transportation researchers, reporters, elected officials and the public if the other terms listed above were redefined by the U.S. Department of Transportation so that people would know, for example, if the term paratransit includes carpools, vanpools and other ridesharing modes in the United States. (It doesn’t in Germany.) Until these basic terms are clearly defined or re-defined, the U.S transit industry will continue to look and act very confused about its mission and the steps it should take to make itself more cost-effective in the 21st century.

Conclusions

The Fannie Mae National Housing Survey (4) in 1992 and the National Association of Homebuilders Survey (5) in 1999 found that more than 80 percent of Americans prefer to live in single-family detached homes with a yard. According to Anthony Downs of The Brookings Institution, at least two-thirds of all residents of U.S. urbanized areas lived in settlements with densities of under 4,000 persons per square mile in 2000, and “ those densities are too low for (conventional) public transit to be effective”. (5)  

It has become clear to more and more people that no mix of conventional transit, paratransit and ridesharing services – including flexible-route paratransit services with drivers who are paid regular wages -- will be able to attract many more people out of their SOVs at subsidy levels that are acceptable to taxpayers.  As a result, the following   statements about the limited ability of conventional transit, paratransit and ridesharing services to reduce transportation, energy and environmental problems significantly, should come as no great surprise:

· The potential of public transit, ridesharing and Transportation Systems Management (TSM) to reduce auto travel is small. Collectively, they should produce less than a 5 percent reduction in Vehicle Miles Traveled (VMT) nationally. (By the Office of Technology Assessment (10))
· Pooling and mass transit do deserve considerable commitment, but both lack the convenience desired by the American public. This is a fact of life in American life. (By Harvard Professors Robert Stobough and Daniel Yergin in their best-selling book “Energy Futures”(10))

· Practically all the public transit authorities of the United States are in deep trouble today. Seriously inflated labor costs, mounting deficits, equipment breakdowns and lagging ridership afflict a vast majority. …. The order of the day seems to be a vicious circle of fare increases, declining ridership and lower service levels, which invite less public support and subsidy. (Urban affairs columnist Neal R. Pierce (10)

· Ridesharing will not contribute much to future energy savings, because it lacks the convenience desired by the American public. (By Dr. Alvin Alm, formenr Deputy Administrator of the Environmental Protection Agency (10))

· There is no apparent technological breakthrough on the horizon that will markedly improve the productivity of conventional transit. ….. The principal market for con-ventional transit services (i.e. the central cities of large metropolitan areas) will continue to stay at about current levels. ….(By Ronald J. Fisher, former Director of Services and Methods Demonstration Projects for the Federal Transit Administration (FTA) in “Megatrends in Urban Transport” (10) 

Something unconventional will be needed if public transportation is to help reduce traffic congestion and other transportation, energy and environmental problems of low-density suburban and rural communities and adjacent urban neighborhoods that consist mainly of single-family, detached homes with yards, in a cost-effective manner. Something unconventional will also be needed to meet the mobility needs of those who cannot or prefer not to drive and who live in low-density communities. In the word of FTA’s Ron Fisher:

A sizeable portion of our society (about 30%) will continue to depend on some form of ridesharing or public transportation and one important element of this market, the elderly population, will grow substantially in the years ahead.  ……. .(Single-trip ridesharing or Smart Jitneys) could be the breakthrough that the U.S. transit industry has been seeking for decades. (Memo to the Secretary of Transportation.(10)

Ron Fisher and his successors at FTA have sponsored research on Smart Jitneys and single-trip ridesharing since the 1980s. Some far-sighted individuals on the Value-Pricing Research Team of the Federal Highways Administration (FHWA) have also supported work in this area, even though FHWA disbanded its official ridesharing program in the 1990s. They recognize that Americans cannot have mobility without good public transportation systems, using Brian Clymer’s broad definition of this term.

Back in the 1970s, a USDOT report (DOT-TST-74-8) provided the following description of a “good” public transportation system:

The “good” system ought to be fairly flexible, and the insecurity involved in using it should be minimal. The user should be able to have essentially door-to-door service, minimizing the adverse impact of accessing the system. If the systems users are going to rely on it instead of the auto, service has to be reliable. The perceived cost of using the system should be low. Vehicles should arrive close to their expected time, minimizing uncertainty. If a transfer is necessary, it should be as easy and certain as possible: this implies a high degree of integration between the collection/distribution service and line haul mode, with readily available information about operations. Any public system, of course, must recognize the special mobility needs of the elderly or those with handicaps.

Multi-purpose palmtop and other computers and multi-purpose municipal wireless networks will be able to give users of Smart Jitney/Smart Community-enhanced public transportation systems complete and accurate information about the status of their rides, perhaps for the first time in history. Palmtop and other computers and municipal wireless networks will also be able to help rural, urban and suburban communities utilize the inventory of empty seats constantly traveling on their roadways to improve their public transportation systems and delivery services at a low cost to taxpayers.

A press release from the Association for Commuter Transportation (ACT) pointed out:

· After housing costs, transportation-related expenditures are the second largest for the average household and exceed food, education, recreation, and medical care   (according to the U.S. Department of Labor, Bureau of Labor Statistics).
· According to AAA, it costs $7,967 per year to operate a medium-sized sedan and average of 15,000 miles and the composite national average to operate a medium- sized sedan is 52.2 cents per mile.
Those families that can use improved public transportation to eliminate the need for one or more vehicles can save a great deal of money. Those families that provide Smart Jitney rides to neighbors, co-workers, etc. can help defray some of their transportation-related expenditures.  

Although we will certainly need to expand our road and highway networks (i.e. Joel Garreau’s Plan A) and improve Big Box transit systems (i.e. Joel Garreau’s Plan B) in the future, investment in multi-purpose Smart Community systems – which include Smart Jitney services (i.e. Joel Garreau’s Plan C) – may be the best place to start a comprehensive program to reduce traffic congestion, gasoline consumption, air pollution, parking and mobility problems if one’s objective is to minimize costs to both users and taxpayers, for a given level of performance.

The measure of effectiveness of Smart Community systems in reducing traffic congestion should not be how many people use Smart Jitneys but how much are Vehicle Miles Traveled (VMT) reduced during peak-congestion hours. The following features of Smart Community systems will all play a role: Better feeder services to transit lines, better back-up transportation services for those who would rather bike or walk in nice weather or carpool with friends and co-workers when they are available, and improved Internet services will permit more people to work at home more of the time or to tele-shop, tele-bank, etc., even while riding in public transportation vehicles. 

It should be noted that the costs of the communications infrastructure for Smart Community systems – municipal wireless networks – will be shared by many public and private organizations who want to: provide better information to police, fire, medical and other first-responder workers; monitor parking and utility meters; develop low-cost congestion pricing systems for roadways, bridges and parking facilities; provide interactive training courses, games or puzzles and a variety of mobile-Internet services. In fact, advertisers are now planning to pay all or part of the costs of the municipal wireless systems planned in communities throughout the United States. 

Just as volunteer personnel now outnumber full-time fire department personnel in the U.S., particularly in low-density communities, volunteer personnel operating Smart Jitneys and other privately-owned paratransit vehicles could outnumber full-time public transportation personnel. It appears this would be a win-win situation for both users and taxpayers. It would also extend the environmental and economic benefits of ridesharing to shopping and other non-commuting trips.

Recommendations

Although much work has been accomplished, much work remains to be done to fully design, develop, test and implement Smart Community systems – including Smart Jitney dispatching – in urban, suburban and rural communities throughout the United States.. The following are the recommended next five steps:

1. USDOT should lead the effort to select a blue-ribbon team of transportation, IT, systems engineering and other experts to update the design of the core elements of the Minerva Smart Community system (including Smart Jitney Dispatching). Because the wireless telecommunications infrastructure could be so valuable in the event of a community or regional disaster, the Department of Homeland Security should be invited to play and important role in this effort.

2. This team should also estimate the cost and benefits of such a system, with and without companion congestion pricing systems -- that are designed to utilize the same Wi-Fi / Wi-Max data communications networks -- for roads or parking facilities.

3. If these findings are attractive, USDOT should sponsor a conference to discuss them with other transportation, IT and other professionals and with potential public and private partners, including organizations that are now on a going-out-of-business curve and are looking for a new mission (e.g. Amtrak, U.S. Post Office);

4. If the findings are still attractive, USDOT should form one or more public-private partnerships to raise the funds needed to develop and test pilot operations in rural, suburban or rural communities in the United States; and

5. If the results of these pilot operations are also attractive, start to license – for a monthly fee -- any proprietary software, hardware or other technology that these public-private partnerships develop to cities and counties anywhere in the world.
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