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PREFACE

This report represents a nine-month research effort to investigate the
potential of taxis and jitneys for meeting current urban transportation needs
and to present the results in a document that would encourage the taxi in-
dustry to experiment with innovative services and local government to con-

sider flexicab as a public transit option.

The work was carried out under Contract No. DOT-TSC-748 for DOT/Trans-
portation Systems Center, Cambridge, Massachusetts. David B. Hiatt was TSC
Project Monitor. Raymond Weil, Office of the Secretary of Transportation,
DOT, Washington, D.C., provided overall direction to the study. Their inter-
est in the progress of the study and guidance in the preparation of the re-

port have been very much appreciated.

Appreciation is also extended to the many representatives of the taxi
and jitney industry and local transportation authorities who provided in-
sights into the operation of taxi, jitney and dial-a-ride systems and assis-
tance in evaluating the feasibility of innovative flexicab services. Valu-
able guidance was also supplied by representatives of the Department of
Labor and UMTA and the Office of the Secretary in the Department of Trans-
portation,
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1. INTRODUCTION

1.1 PURPOSE AND SCOPE OF THE STUDY

In seeking to improve public transit in urban areas, transportation plan-
ners have focused attention on mass transit as the alternative to the use of
private automobiles. However, mass transit is designed to move large numbers
of people between limited numbers of origin and destination points. Its capi-
tal and operating costs are high, and where residential densities are low and
commercial and industrial sites dispersed, ridership sufficient to justify
these costs cannot be generated by such line-haul services. In these situa-
tions public transportation is either not attempted at all, or is provided
with inadequate frequency and coverage. Those who own automobiles continue
to drive them, adding to congestion and pollution, and those who do not—the
poor, the elderly, the handicapped, and those under driving age—are left

without adequate transportation.

Often overlooked as a public transportation resource is a third mode of-
fered by various forms of paratransit, such as taxis, jitneys, dial-a-ride
systems, cooperative buses, carpools, minicars, and the like. Evidence, es-
pecially from other countries, indicates that many of these paratransit forms
can be used successfully in situations where mass transit is not feasible,
such as in low density suburbs, in small cities, within central business dis-
tricts, and in transporting workers to places of employment that lie beyond

the reach of mass transit.

Paratransit modes can be categorized into three major types: ones that
are self-driven, ones that are hailed or telephoned for, and ones that pro-
vide prearranged group transportation. The first category includes rental
cars and minicars; the second includes taxis, jitneys and dial-a-ride sys-
tems; and the third covers carpools and cooperative bus services. The second
of these categories—taxis, jitneys and dial-a-ride systems—that are hailed
on the street or telephoned for, appears to offer the greatest potential for

immediate and widespread implementation.

In recent years federal assistance has made possible a wide range of re-
search and demonstration projects to develop dial-a-ride concepts, computer-

ized dispatching systems, and operating techniques, originally through the

1



Department of Housing and Urban Development and later through the Department
of Transportation. Under DOT sponsorship, studies have also been made of
existing taxi and jitney services, but these modes have not received the high
level of attention accorded to dial-a-ride. There still exists a need to de-
velop new and expanded uses of these significant transportation resources so

that they can function as an important element in urban public transit.

The term flexicab has been coined to refer to the broad spectrum of inno-
vative public transit services that can be offered as extensions to traditional
taxi operati&ns using taxi-type vehicles. The purpose of this study is to sug-
gest innovative uses of taxi-type vehicles and to assess their potential for
performing essential public transit functions. Emphasis is placed on extending
the range of existing taxi operations so that they complement mass transit ser-

vices to create a more effective integrated public transportation system.

This report is directed toward suggesting to the taxi industry the options
available for expanding their current operations into flexicab services and
toward providing DOT and local governments with information to assist them in

making policy decisions regarding the future use of flexicab services.

1.2 RESEARCH APPROACH

The project was carried out in three successive phases: problem defini-
tion, analysis, and synthesis. Figure 1 illustrates by means of a flow diagram
the sequence of study tasks undertaken. Phase I was directed toward a review
of available literature on innovative uses of taxis and jitneys and the design
of a final, detailed research plan for the remainder of the study. This was
completed within the first month of the project and was presented to TSC in
the form of an interim technical report, Current Knowledge and Final Research
Plan for Taxi/Jitney Services (INTERPLAN Report 7348 IR). One of the signifi-

cant findings of this study phase was that the available literature was inade-

quate to fulfill the information requirement of the remaining study tasks, and
it was therefore necessary to make first-hand observations and evaluations of

currently operdzing services.

Phase II was devoted primarily to field investigation of selected taxi,
jitney and dial-a-ride operations and interviews with representatives of the

taxi industry of federal and local governments concerned with expanding taxi
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service into new areas. In all, 14 operations in the United States, Canada,
and Mexico were visited, and interviews were carried out with nearly 40 indus-
try and government representatives. A list of facilities visited and individu-

als interviewed is provided in Appendix B.

The investigation carried out in Phase II was focused on four major ques-

tions:

1. What forms of flexicab services are available and how do they operate?

2. What k%nds of transportation needs, or markets, can they serve?

3. What investment, labor, regulatory or other institutional conditions must

be provided for successful implementation?

4. What impacts would their implementation have on the functioning of a total
urban transportation system and on different socio-economic groups?

Phase III was focused on synthesizing the findings of the field investiga-
tions and research in the form of a report that would present to the taxi in-
dustry and local government the opportunities offered by flexicab options, and
that would suggest to the Department of Transportation areas in which it could
be of assistance in promoting the development of flexicab services as an im-

portant urban transportation resource.

1.3 ORGANIZATION OF THE REPORT

Section 1 provides a framework for the remainder of the report by review-
ing the purpose and scope of the study within the context of total urban trans-
portation needs and prior study and demonstration relative to flexicab. The
research approach followed is briefly reviewed, and the organization of the re-

port is described.

Section 2 presents a summary of the major research findings, conclusions,

and recommendations for further action.

Section 3 examines the role of taxis and jitneys as public transportation
resources. It argues the need to supplement mass transit modes with more
flexible, lower cost services. It describes the extent of the existing taxi/
jitney resource and reviews current modes of operation: types of services
provided, vehicles and equipment used, dispatching techniques, fare structures,
labor force, ownership and regulation. Finally, it identifies the full range

of extended services that this taxi resource could offer, the major operating



characteristics and requirements of these services, and the types of public
transportation needs they can meet. Opportunities for innovation in flexi-
cab are also described and selected innovative services and operating tech-

niques are discussed.

Section 4 presents three hypothetical flexicab systems, each applied
to a different urban transportation setting. The first example shows flexi-
cab as the sole means of public transportation in an urban area too small
to suppoxrt a mass transit operation. The second example describes a flexi-
cab system that supplements a limited mass transit service in a medium-
sized urban area. The third example presents a flexicab system that pro-
motes ridership of mass transit in a large urban area. All of the flexicab
systems are developed as extensions of existing taxi operations and include
a number of different flexicab services integrated so as to achieve maximum

use of labor force and equipment.

Section 5 presents recommendations for research and policy development
that would facilitate flexicab operations and promote their application in

urban areas as a public transit resource.

Six appendixes present reference material and further detailed informa-
tion on flexicab services. Appendix A lists the 97 reports, articles, and
other documents reviewed in the preparation of this report. Appendix B lists
the names and affiliations of the individuals interviewed during the field
investigation of paratransit operations. Appendix C is a detailed descrip-
tion of the 23 types of flexicab services identified during the study. Ap-
pendix D discusses the bases for data presented in the three hypothetical
examples of flexicab application. Appendix E reproduces some guidelines for
estimating demand which may be useful to operators interested in investigat-
ing the possibility of offering some of the services described in this report.
Appendix F is the declaration of patentable discoveries required under the

contract.



2. SUMMARY OF FINDINGS

2.1 CURRENT STATUS OF THE TAXI/JITNEY INDUSTRY

The nation has a valuable public transportation resource in the 200,000
taxis and jitneys that provide some 2.4 billion rides annually, or nearly 30
percent of the 8.6 billion revenue passengers carried by these and other
modes of public urban transportation (1970 figures). There is the potential
to make even greater use of these taxi/jitney resources by extending their
present modes of operation into new areas. Taxi and jitney operators are
concerned with economic difficulties brought about, on the one hand, by in-
flation that is gradually forcing fares out of the reach of its normal cli-
entele, and on the other hand by competition with subsidized mass transit.
The industry is seeking remedies by exploriné new types of services and meth-
ods of operation and by promoting a closer relationship to the federal urban

transportation program.

2.2 EXTENDED USE OF TAXIS AND JITNEYS

Extended forms of taxi/jitney service, or "flexicab,” cover a spectrum
of public transportation alternatives that range from traditional individual-

ized taxi service to fixed route bus transit, as shown below:

Flexicab

|n J
¥ 1

One-to-Many Jitney with Fixed-
-+ Many-to-One -+ Some Route -+ Route -+ Bus
Dial-a-Ride Deviation Jitney

Shared _ Many-to-Many

Taxi + “roxi ™ Dial-a-Ride

FIXED OR MASS
INDIVIDUALIZED +  SEMI-FIXED —— > TRANSIT

SERVICE ROUTES SERVICE

Twenty-three forms of taxi and jitney service have been identified.
Several are in common use throughout the United States; some have only been
conceptualized but never attempted. All of these forms of flexicab service
have the potential to meet certain urban transportation needs, often with
greater efficiency and social benefit than can be realized through mass

transit or the private automobile.



2.2.1 Markets

Flexicab characteristically provides specialized transportation services
for small groups of riders. Its great advantage over public transit in this
regard is that the services can be designed to meet the specific needs of these
groups. Services can be designed to serve selected socio-economic groups such
as residents of a low-income neighborhood, or to provide a specific type of ser-

vice to a broader group of users, such as feeder service to mass transit systems.

Flexicab offers a feasible alternative to mass transit or the use of pri-
vate vehicles in five important market areas. It can:

1. Provide the sole means of public transportation in small urban areas when
population size and density are not sufficient to support mass transit.

2. Meet the special-needs of the elderly, handicapped, and those who cannot
drive or have no access to a private car.

3. Supplement mass transit by providing additional peak-period capacity
along major transit corridors, substituting for buses during low-demand
hours, and offering intermediate services between distant mass transit

stops.

4, Increase ridership of mass transit systems by providing feeder services
in low-density residential areas and convenient circulation within the
CBD.

5. Serve as an immediately available interim public transportation system

while extensive mass transit facilities are being developed.

An important feature of flexicab is that several different services, each
designed to serve a particular market, can be offered simultaneously by a taxi
company within a single integrated operation. In fact, a well-planned, multi-
faceted system offers the best potential for optimum utilization of labor
force and equipment. One type of service may be directed toward commuters,
with a complementary service making use of the same resources during off-peak
hours. Services of only moderate urgency such as package delivery can be
carried out in slack periods between calls for service requiring immediate
response. The same dispatching system and the same maintenance facilities
can also be used for more than one service. Many of the operating costs of an

additional flexicab service can be absorbed by the original operation.

2.2.2 Vehicles and Equipment

Also characteristic of flexicab is its use of readily available passenger



cars and vans, which permits immediate implementation of new systems at rela-
tively low capital investment. In addition, some form of dispatching system
is essential to the operation of the demand-responsive types of flexicab which
make up over half of the 23 services identified. Often the taxi company's
existing capability can serve both the original taxi operation and new exten-
ded services. Development of low-cost, reliable computerized dispatching
systems is desirable. However, the need for them can be eliminated in some
modes by employing an operating technique called zoning, by means of which
demand-responsive vehicles are assigned to only one sector within the ser-
vice area'and each driver plots his own optimum route.

2.2.3 Management and Labor

The taxi industry is capable of carrying out many of these flexicab ser-
vices at some advantage over mass transit. Taxi operators are experienced
in dispatching and flexible routing. Often, a taxi company can use its pres-
ent dispatch capability to handle a new service. Taxi wage scales are gener-
ally lower than transit's, and the taxi industry is oriented to the use of
small, less expensive vehicles. Also, as private firms, taxi companies are
freer to experiment, to invest in new types of operation, and to abandon

those that do not appear fruitful.

The labor force involved is largely determined by the type of management.
Where transit authorities extend their activities into flexicab, drivers and
mechanics will be members of transit unions. Where taxi operators provide
the service, employees will be either non-unionized or members of the Team-
sters' Union. Flexicab also offers good opportunities for self-employed

owner-drivers and part-time workers.

2.2.4 Impact on Other Transit Modes

Flexicab is capable of performing an essential role in promoting overall
ridership of an integrated transit system. It is especially suited to provid-
ing feeder services to regional rail transit and express bus systems, and can
relieve some of the peak-period demands on transit facilities along major
travel corridors. However, if flexicab is implemented in competition to mass
transit rather than coordinated with it, its more personalized mode of ser-
vice can attract riders away from line-haul systems, especially in lower den-

sity areas where existing mass transit service is poor.



2.2.5 Regulation

Taxis and jitneys are commonly regulated at the local level, and most ex-
isting city ordinances prohibit both shared-use of taxi vehicles and all jitney
operations. Eight of the flexicab services described in this report would fall
under these prohibitions, and local ordinances would have to be changed to per-
mit their operation. The private operator may find this an almost insurmount-
able problem, especially where the local transit district opposes his entry
into public transit. But if the city government can be persuaded to sponsor
the innovative taxi and jitney services, recent experience has shown that it

is a fairly simple matter to make the necessary revisions in the ordinances.

2.2.6 Innovation in Flexicab Service

Innovation is an essential ingredient of a successful flexicab operation.
It will occasionally take the form of a new mode, but primarily it lies in the
inventive application of familiar techniques. Each city has its own unique
transportation environment, determined by the characteristics of its popula-
tion, economy, physical features and existing public transit resources. The
challenge is to identify where needs for transportation exist and to design a

flexicab system that specifically meets them.

Only two of the 23 extended forms of taxi/jitney service appear not to
have been previously applied in U.S. urban areas. The first is the use of
jitneys to serve bus routes at times, such as evening hours and weekends, when
bus services are suspended. Jitneys can operate more economically than buses
at these low-demand times, and their capacity is adequate for small passenger
loads. Continuation of service over these periods is of special benefit to
those in the community who rely entirely on public transit, and the transit
authority may choose to contract for the jitney operation as an alternative to

serving the routes with buses.

A second innovative use of jitneys is to supplement bus transit capacity
during peak commuting hours. Routed along parallel streets, jitneys could
serve not only to improve access to public transportation, but would reduce
the number of transit vehicles and personnel required to meet the intense de-
mands of these short periods. The economies derived from more extensive utili-
zation of a smaller fleet might be such that the transit authority could subsi-

dize the peak-period operation of jitneys for commuter transportation.
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Two innovative approaches to flexicab operation not yet widely recognized
are '"turn-key'" implementation and zoning of dial-a-ride operations. Turn-key
operation allows a private, profit-making taxi company to provide a low-fare
subsidized public transit service. Basically, the city defines the type of
service the community desires and contracts with a taxi company to operate the
service. The taxi company provides drivers, dispatching services, vehicle
maintenance, fuel, and all aspects of system management, for which he charges
the city at a rate which allows him a profit, usually $10 to $15 per vehicle
hour. The city, since it is eligible for capital grants for transit, provides
the vehicles. Farebox receipts are credited to the city and reduce the amount

of subsidy necessary to cover the contract costs.

Zoning of dial-a-ride operations is carried out by dividing the service
area into sectors and confining the operation of any one vehicle to a single
sector. Transfer points permit riders to continue their trips into other
sectors by changing to other dial-a-ride vehicles or line-haul buses. Dial-
a-ride vehicles tour the sector at regular intervals, picking up passengers
at their doors, and arrive back at the transfer point to meet the scheduled
runs of vehicles frcm other parts of the city. This system permits a driver
to become sufficiently familiar with his zone to design his own optimum rout-
ing for a list of riders which he receives at the beginning of each tour.

o The need for a complex centralized dispatching system is avoided by this meth-

od of operation.

2.3 APPLICATION OF FLEXICAB SERVICES

Flexicab services are potentially applicable to a wide range of urban
transportation settings. They can be designed to meet needs for public tran-
sit in cities of all sizes and can contribute to urban mobility either in
conjunction with existing mass transit or as the community's sole means of

public transportation.

Three examples of hypothetical flexicab systems, presented in Section 4,

are summarized below and serve to validate this finding.

2.3.1 Examp]e 1. Flexicab as the Sole Means of Public Transit in a Small Urban
rea

Serving an urban area of 51,000 population where demand densities are

too low to support mass transit, the taxi company offers six kinds of flexi-
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cab services:

1. A combined dial-a-ride and jitney service during daytime hours subsidized
by local government to permit a 25-cent fare. It uses 10-passenger vans
and taxis, which provide demand-responsive services by zones and adopt a
jitney (fixed route) mode in the CBD.

2. Premium taxi service, expanded from daytime only to 24-hour service.

3. Evening shoppers' transit on late-closing days under contract with the CBD
Merchants Association. Daytime dial-a-ride/jitney services are extended
past regular operating hours.

4. Occasignal evening transit for the City Recreation Department, the Commun-
ity College and local service organizations to encourage attendance at
theater performances, art festivals, rodeos and other public affairs. The
daytime service is duplicated in the evenings with these organizations as-
suming the costs of operation.

5. Subscription commuter services for night-shift workers during the peak
food packing seasons. Riders are picked up and delivered to their homes
in a manner similar to a commercial carpool operation. The service is
free to the workers, and the packing plants pay the taxi operator to or-
ganize and manage the service.

6. Delivery services for hospitals, city and county agencies, and local busi-
nesses. Urgent deliveries are handled by taxis, others by dial-a-ride
drivers on regular tours.

2.3.2 Example 2. Flexicab as a Supplement to a Limited Mass Transit Service in
Medium-Size Urban Area

A taxi company operating in an urban area of 190,000 recognizes the need
to supplement a limited transit service that operates only on a few widely dis-
persed routes and suspends service after 7 p.m. and on Sundays. The flexicab

system developed in response to this need includes four types of services.

1. Day-time dial-a-ride by zone providing both internal circulation and feed-
er service to main line buses. Ten-passenger vans are used, with taxi
vehicles available for back-up service. Transfers between dial-a-ride and
bus are partially subsidized by the transit district. Standard fare al-
lows for a profit-making operation, but local government selectively sub-
sidizes its use by low-income residents.

2, Jitney service along bus routes during hours when bus service is suspen-
ded. This service is subsidized by the transit authority.

3. Evening and weekend dial-a-ride service operated with reduced options for
main-line transfer. The same transfer subsidy applies as for weekday ser-
vice.

4. Continuation of the original shared-taxi service on a reduced scale, used
only by those who wish direct transport to their final destinationms.

11



Local government does not subsidize the entire system, but purchases

tickets for free distribution to low-income residents.

2.3.3 Example 3. Flexicab as a Promoter of Mass Transit Use in a Large Urban
rea

The setting is an urban area of 2 million population, nearly half of
which is located in the central city with the remainder divided among four
smaller cities and the unincorporated areas. Public transit resources are
buses, a.commuter rail route, and a partially completed rapid rail system.
The flexicab system developed by a large central city taxi company offers
four types of services:

1. Shared taxi on a zone-fare basis. Changes in taxi regulations were nec-
essary to permit shared use of vehicles and a shift from metered to
zonal fares.

2. Continuation of a much reduced premium taxi service on payment of a sur-
charge for exclusive use of the vehicle.

3. Dial-a-ride services for smaller outlying communities under turn-key con-
tracts with local governments. These systems provide both internal cir-
culation and feeder service to commuter rail stations and express bus
routes.

4. Leasing of jitney vehicles and provision of management services to self-
employed jitney drivers for operation on major travel corridors in the
central city. Jitneys are routed along streets parallel to those used
by buses to reduce traffic congestion. A subsidy is paid by the transit
district to jitney drivers operating during peak commuting hours.

2.3.4 Results of Flexicab Implementation

In all three hypothetical cases earnings by the taxi company were im-
proved by entering into flexicab operation. The communities have also bene-
fited by the improvement in public transit. In the small urban area, mobility
for those without access to cars has been provided. In the medium-sized urban
area, flexicab has improved public transit coverage and service hours at lower
cost than would have been possible with mass transit techniques alone. In the
large urban area, transit ridership has been increased through suburban feeder
services and improved CBD circulation via shared taxi. This has resulted in a
reduction in traffic congestion and air pollution, previously at critical lev-
els. In addition, the transit authority has been able to transfer some of
the extreme peak demand for transit to jitneys and make more efficient all-

day use of a smaller number of vehicles and drivers.
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2.4 RECOMMENDATIONS FOR FURTHER RESEARCH AND POLICY DEVELOPMENT

Eight recommendations are made in Section 5 for further research and policy
development that INTERPLAN believes will promote the application of flexicab
techniques as solutions to current urban transportation problems. These are:

1. Investigation of the actual impacts of jitney operation on mass transit
ridership and traffic congestion.

2. Demonstration under DOT sponsorship of subsidized peak-period jitney op-
eration as a supplement to mass transit.

Continued development of low-cost, reliable computer dispatching systems.

Design of a comfortable, attractive, low-cost vehicle that can be utilized
for a wide range of passenger and goods transport services within a flexi-
cab system.

5. Development of simple, low-cost techniques for estimating potential demand
for flexicab services as an aid to the design of new systems.

6. Study of existing state and local regulations affecting potential flexicab
operations and recommendations for model ordinances that encourage exten-
ded uses of taxis and jitneys while maintaining adequate controls.

7. Development of a DOT program to provide local governments with capital as-
sistance to purchase vehicles and equipment for turn-key transit systems.

8. Development of a DOT program for continuous dissemination to the taxi in-
dustry and local governments of new information about flexicab applica-
tions, operating procedures, and technology.



3. THE ROLE OF TAXIS AND JITNEYS IN URBAN TRANSPORTATION

3.1 THE NEED TO SUPPLEMENT MASS TRANSIT

To urban areas plagued with problems of traffic congestion, air pollution,
and lack of mobility for large segments of the urban population, and to a na-
tion seeking to curb its growing consumption of automotive fuels, the substitu-
tion of mass transit for the private automobile appears to offer one of the most
promising solutions. However, there are some important practical difficulties

that stand in the way of solving these urgent problems by this approach.

First, mass transit systems are costly, and cannot be put into operation
immediately. A new rapid rail system may require as long as 20 years to im-
plement and cost in the billions of dollars.* Mass transit bus systems can be
implemented more easily and at lower cost ($50,000 per vehicle) and can make
use of existing roadways, but delays in delivery of new buses are now as long

as 3 years.

The second reason that mass transit cannot be universally applied to pub-
lic transportation needs is that it does not function efficiently except under
conditions of high demand density. Moreover, a mass transit vehicle carrying
only two or three passengers can contribute as much to traffic congestion and
air pollution and use as much fuel as several private autos carrying the same

passengers.

Finally, mass transit does not appear as an attractive alternative to
those used to the convenience and privacy of their own cars. Except for the

captive rider who has no alternative, and the occasional health-conscious

*The Bay Area Rapid Transit (BART) system in the San Francisco-0Oakland metro-
politan area serves as an example. In 1951, the California Legislature crea-
ted a commission to study regional transportation problems; the commission
recommended the construction of a rapid rail system. In 1957, the commission
was replaced with the Bay Area Rapid Transit District, which was given the
authority to plan, construct and operate such a system. It was not until
October 1972 that the first 40-mile segment of the system was put into opera-
tion, and it was not until mid-1974 that service across the bay to downtown
San Francisco was opened to the public. Construction was subject to delays
due to engineering design problems, labor disputes and political difficulties,
and cost exceeded original cost estimates by $600 million [11].
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person looking for exercise, a five-minute‘walk to a transit stop is about the
maximum effort that will be made by users of the system. Similarly, a ten-
minute wait for a transit vehicle once the stop is reached appears to be the
riders' limit of tolerance. In any other than a high density area, it is not

economically feasible to provide that high a level of service.

The flexicab mode, on the other hand, can provide solutions to these
problems. It is much less costly and time consuming to implement. The passen-
ger vehicles and vans used for extended taxi/jitney service are more readily
available and can be obtained at lower cost than buses. The City of La Mesa,
California, for example, faced with a three-week deadline for implementing its
taxi-based dial-a-ride system, was able to obtain a fleet of five new vehicles,
painted to city specifications, at less than $3000 each within that period.
This was done despite the fact that the vehicles had to be purchased by Yellow
Cab Company of San Diego, transferred to city oﬁnership at cost, and then

leased back to Yellow Cab to operate the new dial-a-ride service.

Flexicab services also function well under conditions of low-demand densi-
ties and can efficiently transport a few riders at a time without high consump-
tion of automotive fuels and without aggravating existing problems of traffic
congestion and air pollution. Finally, by offering personalized transit de-
signed to meet individual needs of users, the flexicab service more closely
approximates the convenience and flexibility of private automobiles than does
mass transit and is more effective in attracting former drivers to public trans-

portation.

Five important urban transportation functions can be performed by the

flexicab mode:

1. Provide the sole means of public transportation in small urban areas.

2. Provide services that meet the special needs of the elderly, the handi-
capped, the poor and culturally disadvantaged, and those too young to
drive.

3. Supplement mass transit by providing extra peak-period capacity, by taking
over services along mass transit routes at low-demand times, by extending
services beyond the limits of mass transit routes, and by providing inter-
mediate services between distant mass transit stops.

4. Increase ridership of mass transit systems by providing integrated feeder
services through low-density residential areas and convenient short-haul
transit within CBDs.

5. Serve as an immediately available interim public transportation mode while
a more extensive mass transit network is being developed.
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3.2 THE TAXI/JITNEY RESOURCE
3.2.1 Current Status

It is estimated that nearly 200,000 taxi and jitney vehicles are cur-
rently in use providing public transportation services in the United States.
This number includes 170,000 taxis operating in 7,200 fleets and associa-
tions, 25,000 non-fleet owner-driver vehicles serving as taxis, liveries
and illegal cabs, and between 400 and 500 jitneys operating in at least
nine cities (see Table 1). Annual ridership of these services is estimated
to be approximately 2.4 billion, with taxis accounting for 2.38 billion and
jitneys an additional 20 to 30 million.* This amounts to about 40 percent
of the 6.2 billion revenue passengers carried annually by all other modes
of public transportation combined [1].** An estimated 3,361 urban areas are
served by taxicabs, while other modes of public transportation serve only

800 such areas.

Because taxi and jitney operations lie entirely within the private
sector, and financial data are made public only as is necessary to support
applications to regulating bodies for rate changes, it is difficult to form
a clear picture of the present financial condition of the industry. This
is especially true of jitney operations,since the owners' associations do
not even attempt to keep records of daily ridership or fares collected by
the individual owner-drivers. The profitability of any one of these busi-
nesses depends greatly on the entrepreneurial skill of the operator: his
ability to purchase equipment and supplies at low cost, to provide his own
maintenance services, to negotiate successfully with local government and
with labor, to seek out profitable new areas of business, and to recognize

and meet the specific needs of his clientele.

Difficult as it is to evaluate the industry's financial well-being, there
are indications that taxi and jitney operations are in difficulty. Between
1964 and 1972 the number of taxi companies nationwide declined by 25 percent

and employment in the industry dropped by 15 percent (see Figure 2). In

*Based on estimates of 150 passengers per day per vehicle in San Francisco.
**References, Section 6, are listed on page 87.
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Table 1. Estimates of taxi and

United States.

Jitney vehicles currently operating in the

Taxis in fleets and associations!

Number of Vehicles

170,000
Non-fleet owner-driver taxi vehicles:
Liveries and illegal cabs in ghetto areas? 17,000
Taxis in free-entry cities and small communities3 8,000 25,000
Jitneys* 400-500
TOTAL '

195,400-195,500

YInternational Taxicab Association.
United States."
2Kirby, Ronald F., et al.

""Fact Sheet on Taxicab Operations in the

Lake Forest, September 7, 1973.
Para-Transit:

Neglected Options for Urban Mobility.

Washington, D.C., June 1974,

lulu and small communities.
“INTERPLAN estimate of jitneys operat

3INTERPLAN estimate of independent taxis in Washington, D.C., Atlanta, Hono-

ing in San Francisco, Los Angeles, Atlan-

tic City, Chicago, Pittsburgh, St. Louis, Anaheim, Miami, and Baton Rouge.
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Figure 2. National trends in taxi employment and firms.
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1964 New York City fleet medallions*changed hands privately for as high as
$35,000; by 1972 the going rate had fallen to $6,000 [3]. San Francisco
jitney permits which normally change hands for about $2,000 have recently
been sold for $1,000 [4]. Several of the taxi and jitney operators inter-
viewed in the course of this research** remarked on the increasing costs of
gasoline, tires, the vehicles themselves, and wages for drivers, dispatch-
ers and other personnel, and were concerned that as they increased fares to
keep up w?th these rising costs, they were pricing their services out of the

market.

In addition, the taxi/jitney industry is also suffering from the compe-
tition of improved mass transit services. In its efforts to provide mobil-
ity for those without adequate access to transportation facilities and to
alleviate critical problems of congestion, air pollution and automotive fuel
consumption, the nation has recently been subsidizing the development of
mass transit in urban areas. Not only have the frequency and extent of tran-
sit services been improved in many cities, but fares have been maintained
at pre-inflation levels or even reduced so as to be within reach of low-in-

come users.

A recent study of the impact on the taxi industry of federal capital
grants for bus acquisition showed that large grants to communities were of-
ten followed by marked decreases in numbers of taxi companies and taxi em-
ployment [5]. While this study represents only a preliminary inquiry and
caution should be exercised in drawing conclusions from the limited data it
presents, it does suggest that subsidy of public transit may negatively af-
fect taxi operations. At any rate, some taxi operators believe this to be so.
Table 2, derived from data presented in this study, shows changes in the taxi
industry in four cities receiving federal subsidies for more than 50 new bus-
es. The number of companies in 1972 ranged between 18 to 50 percent lower
than in the year the grant was received, while reductions in employment

ranged between 2 and 31 percent.

Jitney operations may be similarly affected by federal subsidy of mass

transit. In San Francisco the major portion of rush-hour jitney ridership

*City permits to operate taxis; in New York the number of these is fixed.
**See Appendix B for a list of persons contacted for this study.
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is generated by Bay Bridge bus commuters who make the bus/jitney transfer in
the vicinity of the Terminal Building. With the opening of rail service under
the bay, connecting the East Bay and San Francisco segments of the new BART
rapid rail system, it is speculated that many of these riders will no longer
find it necessary to transfer. While no data are yet available on the im-
pact of this recent development, local observers believe that this is the ma-

jor reason for the sharp drop in the selling price of jitney permits.

It is significant that the taxi industry's nationwide organization of
operators, the International Taxicab Association, has begun to concern itself
with expanding the role of taxis in providing urban transportation services.
Task forces have been assigned to study intermodal problems, develop criteria
for diversified use vehicles, and review existing regulation of taxi ser-

vices. Its trade journal, Taxicab Management, and agendas of its meetings

are increasingly devoted to discussions of dial-a-ride, jitney, shared taxi
and package delivery as new areas into which taxi companies can extend their

operations [6].

In February 1974 officers of ITA met with representatives of the U.S.
Department of Transportation to discuss the future role of taxis in urban
transportation, exploring the possibility of technical assistance in develop-
ing computerized dispatching and vehicle location systems, and a diversified
use vehicle; in eliminating conflicts between federal, state and local regu-
lation of taxi operations; and in drawing up model ordinances to permit less
restrictive modes of operation. ITA was also seeking a regular channel of
liaison and exchange of information with DOT, and federal recognition of the

taxi industry as an important element of public transit.

In sum, the nation has a valuable resource in taxi and jitney services
that currently performs a major role in urban transportation and has poten-
tial for an even greater one. These private enterprises are being threa-
tened economically by inflation which is increasingly pricing its services
out of reach of its clientele and in some cases by competition with sub-
sidized mass transit. The industry is well aware of its situation and is
actively seeking remedies by exploring new types of services and methods of
operation, and by promoting a closer relationship with the federal urban

transportation program.
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3.2.2 Characteristics of the Existing Taxi/Jitney Industry

The following discussion is intended to provide a brief review of the ma-
jor characteristics of existing taxi and jitney service§ for those not famil-
jar with the industry or who have not had the opportunity to read the excel-
lent detailed descriptions of these public transportation modes in the re-
cently released Urban Institute report on paratransit [3]. 1Its purpose is to
serve as a background for subsequent discussions of innovative ser-

vices and operating techniques.

3.2.2.1 TAXIS. Types of Services Provided. With few exceptions, taxis in U.S.

urban areas provide what is known as "premium service,' that is, exclusive
use of the vehicle by one party at a time. The party may consist of a sin-
gle passenger or a group of riders who have previously arranged to travel
together. Sharing of taxis by more than one party is usually prohibited by
local ordinance, although this prohibition is often ignored in practice in

peak demand situations, such as at regional transit depots during rush hours.

In a few cities, notably Washington, D.C.,* sharing of taxis by more
than one party is permitted. Additional passengers may be picked up by a
vehicle already obcupied by a fare, and the taxi may be rerouted to deliver
the second party before the original occupant, delaying the latter's arrival

at his destination.

Taxis also perform other services, such as package delivery, but the
extent to which these other services are undertaken generally differs with
the size of the urban area served. In large cities the demand for such
special services is great enough to support independent business operations,
and taxi operators tend to confine their activities to premium passenger
transport. Taxi operators in small cities, however, frequently seek out ad-
ditional areas of business in order to make supplemental use of vehicles
and drivers when they are not providing regular taxi service. In Santa
Barbara, California, for example, these activities have included subscription
group-riding for commuters, inter-school transport of students needing spe-
cial therapy or remedial instruction, delivery of meals-on-wheels, transport

of welfare patients to out-clinics, rides to work or home for customers of

*Also Davenport, lowa; Hicksville, New York; Jacksonville, Florida; and
Little Rock, Arkansas.
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automobile repair shops whose cars must be left to be serviced, and fixed fare
dial-a-ride. In Davenport, Iowa, supplemental services have included home
delivery of flowers and ice, privately contracted mail service between post
office boxes and business firms, transport to the hospital of walking wounded

from local manufacturing plants, and delivery of groceries and other supplies

via taxi and motorboat to river barges. The range of services uncovered in the

course of this investigation is shown in Table 3.

Table 3. Range of services found to be offered by taxi operators.

. Premium taxi service

Shared taxi service

. Dial-a-ride

Jitney (special vehicles)

School bus (special vehicles)
Airport bus (special vehicles)
Ambulance service (special vehicles)

Transport of walking wounded

O 0 N O U1 & W N =

Transport of handicapped in wheelchairs

—
o

. Transport of welfare/elderly for essential trips

—
—

. Interschool transfer of special students

—
N

. Private mail pickup and delivery

p—
(7}

. Telegram delivery

[—
-

. Deliveries for merchants (e.g,, flowers)

—
(%3]

. Delivery of ice

—
(=)

- Taxi-motorboat delivery of supplies to river barges

—
~

- Air-taxi package service (Skycab)

—
oo

- Meals-on-wheels delivery

19. Transport for customers of auto repair shops

3.2.2.1.1 Vehicles and Equipment., Most taxi operators use ordinary passenger
vehicles in the lower price range (e.g., Chevy Novas) that carry a maximum of
five passengers in addition to the driver. Often the only modifications to
the vehicles are installation of the meter box and provision of identifying

markers and paint job.

A lesser number of operators use Checker cabs, which are specially built

for taxi service and which can hold 7 passengers comfortably. The extra two
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passengers are accommodated on jump seats that fold down from the back of the
front seat when needed. Sturdier than regular passenger vehicles, Checker
cabs are preferred by some operators, but customers find the ride less com-

fortable because of the more rigid suspension and hard springing of the seats.

Over 136,000 taxis are licensed for two-way radio use, and only two ma-

jor cities, Washington, D.C., and New York, operate without them [7].

3.2.2.1.2 Dispatching. Where demand for taxi is high, such as at transit
terminals, major hotels and central business districts of large cities,
drivers obtain passengers by being approached directly by them at cab stands
or by being hailed while driving along the street. In the majority of
situations, however, where demand densites are lower, taxis operate pri-

marily through radio dispatching in response to telephoned requests for service.

The usual procedure for delivering premium service requires the telephone
answerer to record the address at which the party is to be picked up and the
time of the call. This information is passed along to the dispatcher who se-
jects the nearest free driver and instructs him via short-wave radio to go
to that address. When the driver has delivered the passenger, he radios the

dispatcher to inform him of his new location and availability for another fare.

Under certain circumstances, the dispatcher may send out a general call
for drivers to volunteer to make a pick-up. This occurs when the dispatcher
cannot locate a free vehicle in the desired area, the address is out of the
way and will require a long empty trip, or when the dispatcher is working for

an owner-driver cooperative.

Drivers, even when they are employees of the taxi company, do not always
respond to radio calls, or they may claim falsely that they are no longer in
the vicinity of the call if they do not wish to make that particular pick-up.
This is the prime motive behind the taxi industry's desire for a vehicle lo-

cating system.

Where shared-riding is offered, the dispatching procedure is more com-
plex. Information must be obtained on addresses of both origin and destina-
tion and on the number in the party. The dispatcher must keep in mind the
location of vehicles en route between two points as well as those that are

free, and whether the occupied vehicles leave room for additional passengers.
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If he finds that the optimum vehicle to respond to a call is one already in
service, he will radio the driver and instruct him to detour from his pre-
sent route to pick up, and possibly deliver, the new party before taking the

original passenger to his destination.

As far as INTERPLAN has been able to find out, no taxi dispatching ser-
vices are handled automatically by computer, although computers are used by
many companies to record and make analyses of demand distribution and driver
performance. The efficiency of taxi operations depends heavily, therefore,
on the skill of human dispatchers. A dispatcher needs exceptional ability
to hold in his mind a constantly changing dispersion of taxi vehicles
throughout the service area and keep track of the sequence of calls for ser-
vice and the elapsed time between calls and pick-ups. He must make instan-
taneous judgments to balance waiting times against profitable utilization of
vehicles, know how efficiently individual drivers will respond to instruc-
tions, and convey these instructions clearly with a minimum expenditure of

time.

A good dispatcher can control between 30 and 40 vehicles over periods
of three to four hours without a break. During pesak rush hours he can dis-
patch 300 calls per hour for premium service and between 100 and 150 calls
per hour under the more complex shared-taxi system [8]. When work loads are
heavier than can be handled by a single dispatcher, the service area is di-
vided into sections, with one dispatcher responsible for operations within
each section. When a taxi driver moves from one segment to another, he
comes under the control of the dispatcher in charge of that segment until he

moves out again.

Dispatchers usually work with only the most primitive equipment, fre-
quently put together by someone in the taxi operation. Once he has assigned
a call to a driver, the dispatcher hangs the ticket recording the call in-
formation on a dispatch board marked with the drivers' numbers. A plywood
board with L-shaped hooks is often used for this purpose. On the dispatchers'
desk is a map of the city, covered with transparent plastic to protect it
from finger smudges and coffee spills. In moments of extreme pressure, some
dispatchers use small, color-coded metal pellets or similar markers to denote

an exceptional situation, such as a very long trip out to the suburbs. Home-
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made moving belts are also used occasionally to carry trip tickets from tele-
phone-answering positions to the dispatch station to eliminate the need to

get up and walk the half-dozen steps in between them. These are the devices
commonly used, even in fairly large taxi operations, to support the dispatch-

er and his short-wave radio.

Considering the important function dispatchers perform, their salaries
are relatively modest, usually ranging from $4 to $10 per hour. One of the
major problems that will have to be overcome if computerized systems are of-
fered as substitutes for human dispatchers is to bring the computer costs

down to a level competitive to dispatchers' salaries.

Taxi operators are enthusiastic about computer systems, however. Hu-
man dispatchers, being human, and subject to the intense pressures of their
occupation, are more than occasionally temperamental. They take strong
likes and dislikes to individual drivers, select the most profitable fares
for their favorites and punish drivers who have made them angry by letting
them stand empty for long periods of the day. It is difficult for the mana-
ger of a taxi operation to determine whether poor driver performance is due
to the driver's negligence or, as the driver often claims, the workings of the
the dispatcher. As one taxi company owner put it, ''We want computers so we

don't have to operate under the tyranny of our dispatcher."

3.2.2.1,3 Fares. Fares are usually determined by distance traveled, most
frequently by meters that measure the exact mileage and calculate the ap-
propriate charge. Generally, there is an initial fare for any trip up to

a certain distance and then incremental charges for additonal mileage. In
cities where traffic congestion is severe, such as New York, meters may also
register elapsed time when the speed of the vehicle falls below a certain
ﬁoint. The final fare is based on a combination of distance travelled and
the time over which the passenger had the use of the taxi.

More rarely, cabs do not carry meters, and fares are based on a zonal
system, as in Washington, D.C. The city is divided into several geographical
areas; the minimum fare is charged for a trip completed within a single zone,
while incremental charges are made for crossing the boundary into another

zone. In some systems, such as in Davenport, Iowa, the individual zone
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fares increase with their distance from the CBD; this is to compensate for
dispatching an empty cab for a long trip outside of the principal demand
area of the city,

3.2,2.1.4 Labor Force. Most taxis are driven by employees of the companies
that own the vehicle. Drivers usually receive around 50 percent of the fares
they collect plus the entire amount they receive in tips. The industry is
not heavily unionized; where it is organized, it is usually within the
Teamsters! Union. Earnings of drivers vary widely, depending on the local
labor market and the success of their collective bargaining activity, if
any. INTERPLAN's estimate of the general range of employee-driver earnings
in mid-1974 is $3 to $8 per hour, including tips, with an average of around

$5.

The labor force of the taxi industry tends to be unstable. Since most
Americans know how to drive, very little special skill is required to be-
come a taxi driver. Drivers must generally be in good health, have clean
driving and criminal records, and be able to pass an examination on street
locations and regulations on accident reporting, insurance and fare collec-
tion. It is an occunation that attracts college students, moonlighters,
retired people, housewives looking for part-time work and transients. Many
an owner of a small cab company, in order to have the necessary complement
of taxis out on the road, has had to sober up a drunk employee or take over

himself for a man who has simply moved on without notice.

3.2.2.1.5 Ownership. 1In recent years the industry has been experimenting with
leasing of taxis to drivers who then function as independent operators. Not
only does this attract a more stable labor force, but it offers a number of
tax advantages and other economic benefits to both the vehicle owner and the
lessee. The most common arrangement is for the owner to provide insurance
coverage, repair and maintenance, and dispatching services, and to make bulk
purchases of gas and oil which he can resell to the drivers at a lower cost

than the going retail price.

The fleet owner is still responsible for meeting the service Tequire-
ments of operating permits or franchises issued by the local government. He
must negotiate with the individual drivers to establish working hours that
will insure a sufficient number of taxis for each shift to meet the required

level of service.
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There are also cooperatives where independent owner-drivers form an
association to receive the benefits of radio dispatch services, centralized
repair and maintenance facilities, and bulk purchasing of fuel, tires and

other equipment, as well as group liability insurance.

Finally, there are a considerable number of owner-drivers operating
completely independently. The majority of these are found in free-entry
cities—Washington, D.C., Atlanta, and Honolulu—and small urban areas.
These drivess are under no obligation to provide services on a regular ba-
sis and usually elect to work when returns for their time will be greatest.
They may have other employment and work only during rush hours before and
after their regular working day. In small towns they may operate another
business, such as an auto repair shop, which they can leave in response to

a call for taxi service.

3.2.2.1.6 Regulation. Taxis are normally regulated by local Public Utilities
or Public Services Commissions which control entry into the market, set fares,
and establish standards of vehicle safety and insurance coverage, driver qua-
lifications, and levels of service. Often, enforcement of these regulations
is delegated to the Police Department. Regulation cf taxis at the state
level, as in Maryland and Pennsylvania, is rare, and where states are con-
cerned, their involvement is usually limited. In California, as an example,
the State Public Utilities Commission controls taxi services only when they

operate beyond the boundaries of the incorporated city which they serve.

Entry controls can take the form of exclusive franchises for service
within designated areas, as in Los Angeles until recently;* a fixed number
of permits, such as the medallion system in New York City; or an unspecified
number of permits. In the latter case the city authority may follow a policy
of limiting entry to established operators as long as they dppear to be meet-
ing demand for services, or may grant permits to anyone who can comply with
standards of vehicle safety, driving skills, and fiscal responsibility in

case of accidents, as in Washington, D.C.

There is some evidence to suggest that the last described "free entry"

policylyields a greater number of taxis on the road and lower fares than where

*Regulations were revised in 1974 to permit more than one operator to serve an
area.
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limits are placed on the number of operators permitted to provide services [3].
The taxi owners' association, however, continues to favor entry poli-

cies that protect established operators from competition from casual or
part-time independent owner-drivers, on the grounds that: (1) the estab-
lished firm can cross-subsidize, with more profitable operations, the finan-
cial losses incurred by providing service for low demand areas and times,
thus guaranteeing the universal availability of service; and (2) their con-
siderable business investment precludes their failing to meet the responsi-
bilities of damages incurred through accidents [6]. With regard to the sec—
ond claim, the casual independent driver may very well declare bankruptcy
and go out of the taxi business if he is held responsible for damages beyond
those covered by his insurance. However, the growth of illegal "gypsy" cabs
in ghetto areas of the larger cities raises doubts as to the validity of the
first claim that the large, well-established taxi services are adequately

meeting demands in low-income areas.

Three other aspects of regulation are of particular concern in attempt-
ing to expand the role for taxis in public transit. Ordinances in most
cities prohibit ride-sharing. Many smaller cities do not allow taxis to
cruise in search of passengers, or accept fares except at taxi stands or in
response to telephoned requests for service. Other regulations restrict taxi
service to the boundaries of the city served, precluding an extension of de-
mand-responsive service into the suburbs where it is most needed. Such
restrictive regulations can seriously inhibit the development of independent
flexicab systems, especially where flexicab systems appear to compete with
existing transit operations. However, when flexicab is implemented under
the sponsorship of local government with the purpose of improving the entire
public transit system, any necessary changes in local regulations can be
carried out more quickly and easily. For example, on April 2, 1974, Yellow
Cab Company submitted a proposal to initiate the first jitney services in Los
Angeles for over 50 years; by August 5, 1974, the city's approval had been ob-

tained and the system was in operation.

3.2.2.2 JITNEYS. Types of Services Provided. Jitneys operate along fixed routes,

stopping to pick up and drop off passengers only upon request. Jitneys may stop
in the middle of a block in answer to a hail, but more regularly they take on

and let off riders at designated curb zones near intersections.
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In order to operate profitably, jitney operators usually limit service
to high density travel corridors, although it is possible for them to provide
fixed-route service to a major facility, such as a shopping center, at some

distance from the nearest residential or cqmmercial area.

Riders of jitneys are not easily categorized. In San Francisco they
are primarily middle- and upper-income commuters to the CBD and low-income
residents of the Mission District. Many of the latter are Spanish-speaking
immigrants from Latin America who find the jitney a familiar and more com-
fortable mode of travel than public transit, inasmuch as many of the drivers
are also Spanish-speaking residents of the area. In Atlantic City, on the
other hand, ridership is largely made up of tourists who find they can travel
more easily by jitney than with their own cars because of the shortage of con-
venient parking spaces. Another large segment of Atlantic City users is
made up of school children, who can purchase bobks of reduced-fare tickets

at their schools.

3,2.2.2,1 Vehicles and Equipment. In years past, vehicleé used for jitney ser-
vice ranged from regular passenger cars, through old Checker cabs with jump
seats, to former airport limousines in which several doors open along the

sides to provide access to individual rows of seats. More recently vans and

small buses have become standard.

Eighty percent of the vehicles used in Atlantic City are IHC Metro
buses and the remainder are GMC Step Vans and Dodge, Chevrolet or Willis
chassis with Brill-built bodies. All of these have 10 seats facing forward [3].
In San Francisco, 95 percent of jitneys are Dodge vans with Ford and
Chevrolet vans making up the rest, These are equipped with 12 seats. Many
of the vehicles are old, and none, even when new, offers a very comfortable
ride. Current purchase price is $8000 to $10,000.

Two new jitney systems were attempted in 1974 in Los Angeles but were
subsequently abandoned. One of the ways in which these systems differed from
established jitney operations was the type of vehicle used. The first, a taxi-
based system, employed five-passenger taxi vehicles, color-coded and flag-

. bearing to distinguish them from taxisi[9]. If the operation had proved a
success; the taxi company has intended to shift to 15- to 18-passenger vans.
The second, a bus-based operation, used a 19-passenger bus costing $20,000,
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equipped with air conditioning, stereo music, bucket seats, and carpeted
floors [10].

3.2.2.2.2 Dispatching. Since jitneys are fixed route services, they have no
need for the complex dispatching systems of taxi operations. In San Francisco,
a dispatcher arranges for van queueing and regulates headways during off-peak
hours as a guard against destructive competition among the drivers. During
peak periods, controls are dispensed with and each driver makes as many

trips as he can. Drivers pay 50 cents per day for this dispatching service.

In Atlantic City, there is a duty roster which assigns vehicles to
shifts. The duty roster rotates assignments each week to allow all the driv-

ers to have a turn at the most profitable shifts.

3.2.2,2.3 Fares. Jitney fare systems resemble those of buses rather than taxis.
There are no meters, and the passenger pays a flat fare for all or part of

a specified route. The Mission Street route in San Francisco is divided into
two segments, and the fare has recently been increased to 25 cents for the

first half of the trip and 35 cents for the entire route.

A flat fare of 30 cents is charged in Atlantic City, with reduced rates
for school children and senior citizens traveling at off-peak times. These
reduced fares are subsidized by the community, which pays the Jitneymen's

Association the difference between the reduced and regular fare.

In Los Angeles, the jitney-bus fare was 25 cents, in keeping with the
current bus fare and jitney services in other cities. The jitney-taxi sys-

tem, however, charged a flat fare of one dollar for all or part of its route.

3.2,2.2.4 Labor Force and Ownership. Traditionally, the jitney industry has

been owner-~driver oriented. Drivers worked full-time or part-time as they
wished, providing they kept withing agreed upon hours of service. There were no
fleets, and the industry was only loosely organized within local voluntary
associations that performed certain cooperative functions for the indepen-

dent owner-drivers.

In San Francisco and Atlantic City these associations represent the
owners in negotiations with local authorities regarding rates and service
standards, control destructive competition by regulating hours of work or

numbers of tours, and provide other mutually beneficial services. The
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Atlantic City Jitneymen's Association, for example, operates a parts and re-

pair shop and makes bulk purchases of gasoline and oil for resale to members.

In Los Angeles, two unsuccessful jitney operations'broke with the tradi- ¥
tional owner-driver characteristic of the industry. The taxi company leased
vehicles for $30 per day to drivers who then kept all of the receipts over
that amount. The owner of the bus-based system drove the vehicle himself,

employing other drivers only as relief men.

Owner-drivers of traditional jitney services probably earned in the vi-

cinity of $7,000 to $10,000 per year in excess of operating expenses. \

3.2,2.2.5 Regulation. Atlantic City Jitneys are regulated by the City Depart-
ment of Revenue and Finance which prescribes the fare, the route and gene-

ral modes of operation through city ordinances. The number of operating
licenses is also limited by ordinance to 190. These are reissued each year
for $85 to the previous holder, unless he is disqualified by poor driving,
safety, or service performance. These franchises can also. be traded private-

ly, however, the current price being estimated at about $3,000.

In addition to the jitney license, an owner-operator must also comply
with state requirements for public liability insurance for public conveyers

and for omnibus license plates.

San Francisco jitneys are regulated by the City and County Board of
Supervisors operating through the San Francisco Commissioner of Police.
Annual license fees of $22.50 and public liability insurance are required.
Up to 700 jitney licenses are allowed under existing regulations, but in
recent years this number has been limited in practice to 120. A $1,500 fee
must be paid to the city when a license changes hands; this is in addition
to the privately negotiated selling price, currently $1,000. Police regula-
tions also limit the number of passengers to 12, the number of seats avail-
able. While this is usually enforced, during a transit strike early in
1974, police overlooked illegal standing passengers, being more seriously

occupied with controlling the sudden increase of private cars in the CBD.

Los Angeles jitneys were similarly regulated by local authority, the
City Board of Public Utilities and Transportation. Changes in existing
regulations were required to permit the operation of the new jitney services.
However, these changes were neither so extensive nor difficult to accomplish

as is commonly believed.
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3.3 EXTENDED USES OF TAXIS AND JITNEYS AND THEIR CHARACTERISTICS

Potential uses of taxis and jitneys extend over a spectrum of public
transportation alternatives that range from traditional premium taxi service
to fixed-route mass transit via bus. Figure 3 illustrates the relative
position along this spectrum of the major categories of these flexicab ser-

vices.

Flexicab
AL
r -

Shared _ Many-to-many One-to-many Jitney with Fixed-

Taxi » A iy . + Many-to-one + some route -
ta Dial-a- : : route - Bus
X1 1al-a-Ride Dial-a-Ride deviation Jitney
FIXED OR
DEMAND RESPONSIVE SEMI-FIXED MASS
SERVICE ~ ROUTE ——— - TRANSIT
SERVICE SERVICE

Figure 3. Spectrum of major categories of flexicab services.

Twenty-three types of taxi and jitney services have been identified,
some of which are in common use throughout the United States, and others
that exist only in concept but have never been attempted. Table 4 lists
these services and indicates their location on the flexicab spectrum. As-
terisks identify innovations in service that have not previously been im-

plemented.

All of these forms of flexicab service have the potential to meet cer-
tain urban transportation needs, often with greater efficiency and social
benefit than can be realized through mass transit or private automobiles,
Successful implementation of flexicab services, however, depends on select-
ing the type of service or group of services most appropriate to the speci-
fic needs of a given urban transportation environment. The characteristics
of a type of flexicab service that generally determine its applicability to

a given problem setting are:

° Major socio-economic user groups
® Type of urban environment

° Type of vehicle

® Dispatching technique
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Management background
Potential labor force
Potential impact on other public transportation modes

Current regulatory environment

Potential for profit-making operation.

Tables 5-8 indicate the major characteristics of each of the 23 flexicab
options. Further discussion of these features and examples of the application
of individual flexicab options may be found in Appendix C. The common char-

acteristics of extended taxi and jitney services are summarized below.

3.3.1 User Groups and Markets

Flexicab operations characteristically provide specialized transportation
services for small groups of riders (see Table 5). The most successful opera-
tions provide a number of such services to meet different transportation needs.
Flexicab systems can function within extremely limited markets, providing
either (1) a full range of services for a selected socio-economic group such
as the low-income elderly; (2) a specific service to different types of users,
such as door-to-door dial-a-ride in areas subject to severe weather conditions,
or (3) a local circulation service for special riders within a restricted ser-
vice area, as with airport jitney service between airline terminals and parking
lots. Demand for flexicab service appears to be highly sensitive to intangible
qualities such as attractiveness of vehicles, helpfulness of drivers, availa-
bility of individualized services, and special equipment (e.g., wheelchair
lifts, package accommodation), and less a function of market characteristics
such as population size and density, income level, auto ownership, and other

conventional measures.

3.3.2 Vehicles and Dispatching Techniques

Flexicab operations are characterized by the use of easily purchased taxi-
type vehicles or small vans and buses (see Table 6). Only one of the 23
flexicab options could make profitable use of a mass transit bus, that of
transporting automobile commuters from fringe parking areas to the CBD. In
practice, mass transit buses are used to provide other flexicab-type services,
such as off-peak CBD circulation, only because the service offers an opportun-

ity to use an otherwise idle vehicle.
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Thirteen of the 23 forms of flexicab services identified would require a
centralized dispatching capability with two-way radio communication with vehi-
cles on the road. All the fixed- or semi-fixed-route jitney-type services can
function independently of such assistance, as can regularly scheduled delivery
services. Where intensive jitney services are to be provided, such as along
major transportation corridors at peak periods, a dispatcher is required at
the point where the route begins to insure proper headway spacing between the

vehicles operating over the route.

Only five services would appear to have need of a computerized dispatch-
ing system, and then only where the operation is a fairly large one. However,
these services include shared taxi and dial-a-ride, which serve the widest
markets and could have the most significant impacts on the total urban trans-

portation system.

3.3.3 Management and Labor Force

The taxi industry, with its experience in dispatching and flexible routing
services, is particularly suited to providing 19 of the 23 services examined
(see Table 7). Management with mass transit experience is considered best suited
to two of the services—jitney between fringe parking and CBD, and CBD minibus
circulation. Flexicab also offers opportunities for the individual owner-opera-
tor of a transit vehicle to provide services to a very limited clientele or in a

traditional jitney mode.

The potential labor force of extended taxi/jitney systems is largely de-
termined by the type of management operating the service. Where transit au-
thorities extend their services into the flexicab area, the labor force of the
new operations will probably be members of the Amalgamated Transit Union. If
taxi companies provide these services, drivers will be either members of the
Teamsters' Union or non-unionized. Sixteen flexicab services offer employment
opportunities to part-time workers: those who are semi-retired, students, or
even people with other regular employment who may operate jitney-type services
at off-hours. Some conflict between labor interests could be expected where
communities attempted to replace mass transit services with taxi-oriented,
demand-responsive and jitney services. Problems could also arise if DOT sub-

sidy of these innovative systems were called for because provisions of the
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Urban Mass Transit Act restricting assistance to public bodies [Section 3(a)]
and protecting the interests of mass transit employees [Section 13(c)].*

3.3.4 Impact on Other Modes

Innovative flexicab services are generally complementary to regional mass
transit systems, such as rapid rail, commuter rail, and suburb-to-city express
bus systems. Only one, shuttle service from peripheral parking lots to CBD,
is directly)competitive to such systems (see Table 8).

Flexicab is highly competitive, however, to both local short-haul mass
transit systems and traditional taxi services, since it provides more conveni-
ent, personalized services than the first at a lower cost to the passenger
than the second. Only two of the 23 innovative modes promote local mass tran-
sit usage: the CBD circulation system, and the peripheral-parking shuttle
service, which provides essential public transportation links. Suburban flexicab
feeder services could conceivably compete with inadequate line-haul transit
in the local service area, but promote bus services at the other end of the

commute trip.

3.3.5 Regulatory Environment

Fourteen of the 23 flexicab services were found to be commonly permitted
by existing taxi and jitney ordinances (see Table 8). These include all of
the package delivery services, those that serve special service areas, such
as campuses and airports, and those that provide transport for special user
groups, such as the handicapped. However, those flexicab modes that have the
greatest potential for improving transit for the general public are often pro-
hibited by local regulations against sharing of taxi vehicles and operating
jitney services along fixed or semi-fixed routes. The taxi operators attempt-
ing to initiate such services independently where these restrictions are in
effect may find it impossible to obtain the necessary operating permits, but
if local govermment is involved in promoting the new services, it can change

existing regulations to permit flexicab operations.

*Under the 1974 National Mass Transportation Act, UMTA will be able to fund
para-transit operations more easily and intends to promote this type of ser-
vice.
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3.3.6 Profitability

Sixteen of the 23 flexicab services appear to be possible to operate as
profit-making ventures by taxi companies or individual owner-drivers (see
Table 8). Six of these, however, could provide services at fares within reach
of a larger ridership if they were publicly subsidized. Where flexicab ser-
vices are provided with the purpose of insuring an adequate level of mobility

for all members of the community, subsidy is essential.

Shared .taxis, service between intercity terminals, intra-airport jitneys,
peak-period jitneys on major corridors, and package delivery have all been
operated somewhere in the United States as profit-making ventures, and can be
expected to provide a similar profit for an adept entrepreneur. Services with
welfare functions must be subsidized in order to keep the fare within reach of
the clientele it is expected to assist. This can be done either by subsidizing
the entire system or by a system of selective sﬁbsidy where low-income users of
the system are provided with transportation stamps (similar to food stamps), free

passes or tokens.,

The remaining flexicab options either can be operated by private enter-
prise with fares set so as to realize a profit, or they can be subsidized by
some public body. The regional transit authority, for example, may subsidize
a feeder bus service in order to promote use of the system. A small city may
elect to provide a flexicab transit system at no- or low-fare to achieve cer-
tain social benefits; alternatively, such a system can be offered at a cost to
the rider that will provide the operator a profit.

A recent development in flexicab services is the "turn-key" operation
where the city contracts with a private taxi company to provide all of the vehi-
cles, dispatching and communications equipment, and drivers and management
necessary to the operation of a local demand-responsive public transit system.
All fares received are turned over to the city, and the city pays the entre-
preneur a prearranged monthly fee for his services, which includes provision
for his profit. Three such turn-key services are now successfully in opera-
tion in Southern California: Huntington Park operated by All-American Cab

Company, and La Mesa and El Cajon operated by Yellow Cab Company of San Diego.
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3.4 INNOVATIONS IN FLEXICAB SERVICES

Tnnovation is the essential ingredient of a successful flexicab operation.
It may occasionally take the form of a new type of extended service, but more
frequently it is demonstrated in the innovative application of familiar modes,
types of vehicles, and operating techniques. Flexicab characteristically provides
specialized transportation services for small groups of riders. The challenge
lies in identifying their needs and designing services that will meet these needs

within the framework of the community's unique transportation setting.

Many of the forms of extended taxi/jitney services described above and in
Appendix ,C are familiar. Some are in common use throughout the United States,
especially in smaller urban areas where diversification of taxi operations is
essential to supplement the cab company's earnings from passenger transport.
Sharing of taxis is less common because of restrictive local regulations, but is
well recognized in the taxi industry as an option to premium service. Many well-
publicized experiments in demand-responsive public transit have been carried out,
but these have been conducted either by mass transit authorities or by research
organizations under contract to government agencies rather than by taxi operators.
(The only known exceptions to this are the three turn-key services identified
above.) Only two of the 23 flexicab services identified, late-hour and weekend
substitution of jitneys for buses and use of jitrneys to relieve peak demands on
mass transit, appear never to have been attempted in this country and will be
described more fully below. Here, too, it is not so much the mode or vehicle

that is new, but their application to common urban transportation problems.

Two other innovative approaches to flexicab operation appear to warrant
more detailed discussion, since they are not widely recognized as available
options: 'turn-key" operation of flexicab by private taxi companies under con-
tract with local government, and zoning of dial-a-ride services for greater

efficiency and less dependence on complex dispatching systems.

3.4.1 Late-Hour and Weekend Jitney on Bus Routes

It is common for transit bus services to be suspended in the evenings and
over weekends when demands for public transportation fall below the normal day-
time weekday passenger loads. In smaller urban areas and in certain neighbor-
hoods in large urban areas, travel during these hours is possible only for those

who have access to private vehicles.
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Lack of public transit is a particular hardship for low-income, elder-
ly and young residents who do not drive. It also discourages the use of
public transit by those who plan to shop, visit friends, or go to theaters
or other places of recreation but who will be staying beyond the time when

buses can bring them home.

The limited number of riders during these low-demand periods does not
appear to justify the high costs of operating buses. Jitneys, however,
can be operated at lower cost along these routes, and their small capacity
is particularly suited to the limited demand density. Rather than suspend
service entirely, it is possible for a community, or a mass transit author-
ity itself, to contract with a local taxi company to provide off-hour and

weekend service along bus routes.

Not only do the lower costs of labor and vehicle operation permit the
taxi company to offer this service more economically than the transit opera-
tor could, but the social benefits can include reduced fuel consumption, air
pollution, and noise. The response of local unionized transit workers to
such a proposal is not known, but it is possible that some adjustment in taxi
drivers' wages or compensation to bus drivers may have to be negotiated, re-

sulting in higher operating costs.

The taxi company can offer jitney service with either regular taxi vehi-
cles or vans. Radio dispatch communications can be used to start vehicles at
appropriate headways, perhaps once every hour. Depending on the length of the
route, vehicles may be employed between runs in regular taxi service; should
the scheduled vehicle not be able to return to the route in time for the next

run, another taxi could be called on to substitute.

3.4.2 Jitney to Reduce Peak-Hour Demand for Mass Transit

Meeting peak demands for mass transit capacity during commuting hours is
the major problem of transit operations. The system must be large enough to
accommodate intensive use during a few hours of the day; during the remaining
hours it is underutilized. It is common, for example, to find that- the buses
in a fleet are used for only one or two trips a day in addition to peak-period

services.,
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The costs of maintaining a sufficient number of drivers and vehicles to
meet peak demands are high, yet these resources cannot be used efficiently.
Attempts to economize by reducing the capacity of the system result in such
overcrowding of available vehicles that public transit is used only by those
commuters who have no other option. Under such conditions reductions in traf-
fic congestion, air pollution or consumption of automotive fuels will not be

achieved by offering transit as an alternative to the use of private vehicles.

Jitneys offer a possible solution to this dilemma by providing additional
peak commuting capacity and relieving some of the need for mass transit vehi-
cles and labor force to handle peak-period demand. Rather than being viewed
by transit authorities as undesirable competition, jitneys should be seen as
the providers of welcomed support services. A joint agreement routing jitneys
along major travel corridors at peak hours, preferably on streets adjacent to
bus routes, would not only improve access to public transportation but also
would avoid their adding to traffic congestion on streets already used by mass

transit vehicles.

Jitney operators are traditionally self-employed owner-drivers, many of
whom work only during high demand hours. It is even possible for people
with other regular daytime jobs to drive a few jitney tours during commuter

peaks on their way to and from work.

In cities where mass transit is heavily subsidized to permit very low
fares, it may be difficult for jitneys to obtain riders at fares high enough
to permit them to operate profitably. When operating in this mode, jitneys
provide a level of service not very different from mass transit: the route
is fixed, and often vehicles may load or unload passengers only at specially
designated zones along the route. For this reason, any large discrepancy
between bus and jitney fares can be expected to limit jitney ridership.
Therefore, transit authorities may find that a small subsidy paid to jitney
operators will permit them to offer service at about the same fare as mass
transit, but that the total cost of this program would be less than providing

the mass transit vehicles and drivers necessary to accommodate peak demands.

In Mexico City, the 5,200 autos colectivos or peséros that operate
along 33 routes in this fashion are viewed by the transportation planning

department as an essential element of the total urban transit system. By
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supplementing the city's extensive subway and bus systems, they serve public
transportation needs that would not otherwise be met. In this country, how-
ever, jitney service has been discouraged and operates ‘only in a few cities.
Viewed as a possible solution to peak-period travel demands, it may come to

play a greater role in urban transportation.

3.4.3 Turn-Key Transit Operations by Taxi Companies

The operation of locally subsidized transit services by taxi companies
under contract to city government is a recent development, confined thus
far to Southern California. Called a turn-key operation, it offers an oppor-
tunity for private, profit-making taxi operators to provide a low-fare pub-
lic transportation service that supplies essential mobility for those without
access to private cars.

Basically, the city elects to provide a transit service (all known ex-
amples are versions of dial-a-ride) and subsidizes its operation. It de-
fines the social purposes to be achieved by the proposed éervice and sets
fares, extent of service area, hours of operation, and other service standards
in order to achieve these purposes. It then contracts with a local taxi oper-
ator to provide service to meet these specifications, paying the operator at a

rate that allows him to cover costs and make some profit.

The taxi company takes full responsibility for operating the transit sys-
tem, obtaining and supervising drivers, maintaining vehicles, supplying fuel,
and receiving requests for service and dispatching vehicles in response to
them. All fare receipts are credited to the city, and the operator bills the
city for his services according to the provisions of the contract, which usually

specifies a fixed rate per vehicle-hour or vehicle-mile.

Since local government is eligible in California for state assistance in
the acquisition of capital equipment for public transit, the city purchases the
vehicles and leases them to the taxi company. Theoretically, federal capital
grants should also be available for this purpose, but there has not yet been
a case where DOT funding has been used.

The city also maintains responsibility for distributing free passes or

chits for individual rides to selected welfare recipients, and for promotion
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activities, including the distribution and sale of multiple-ride tickets or
passes and advertising. INTERPLAN's observation of these local government pro-
motion programs, however, suggests that they could be made more effective with

some professional assistance.

A successful example of a turn-key operation is the El Cajon Express, a
dial-a-ride service being offered by the Yellow Cab Company of San Diego to
El Cajon, a suburban city of 60,000 population. EIl Cajon is also served by
buses operated by the San Diego Transit District, although the routes are de-
signed primarily to carry passengers into the central city. Initiated in De-
cember 1973 as a 24-hour, 7-day-a-week, door-to-door service, the system car-

ries between 225 and 275 passengers per day within the city limits.

The fare is 50 cents for one or more passengers having the same origin
and destination. Only tickets purchased previously at banks and savings and
loan offices, the Chamber of Commerce, or the City Hall may be used. If the
passenger cannot present a ticket, the driver must charge a regular, metered
taxi fare. If dial-a-ride passengers wish to go beyond the city limits, they

must continue their trip under taxi fare.

Dial-a-ride passengers are picked up only in response to telephoned re-
quests; they may not hail a vehicle en route. Response times are excellent;
all but 2 percent of calls are answered within 30 minutes, while pickups
within 10 minutes account for 76 percent of calls. Drivers are permitted
to assist in loading and unloading of packages and personal effects of pas-

sengers when requested.

The city is credited with all dial-a-ride fares collected and billed by
Yellow Cab at the rate of 80 cents per live-mile of operation. Annual city

subsidy of the operation, in excess of farebox receipts, amounts to $120,000.

A major advantage of turn-key arrangements is that through them taxi
companies are able to offer demand-responsive services at considerably lower
cost than mass transit operators because of lower wage scales and vehicle
operating expenses. The arrangement which Huntington Park, California, an
incorporated city within Los Angeles, has with the locally based All-Ameri-
can Cab Company is a good example. All-American was awarded the city's
contract for dial-a-ride for $8.25 per vehicle-hour, compared to the
Southern California Rapid Transit District's bid of $23.50. While the taxi
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industry opinion generally agrees that $11 per vehicle-hour would be a more
realistic rate for this taxi-based service, the higher rate would still be

less than half that required to support the bus-based operation.

3.4.4 Zoning for More Efficient Dial-a-Ride Operation

The single most difficult task of a demand-responsive operation is the
scheduling and routing of vehicles so that they are deployed in the most ef-
ficient manner possible. When the dispatching function is centralized and
vehicles operate totally under its control, the information processing task
is enormous. For each service request, information must be obtained on the
customer's name, the address of origin, address of destination, number in
the party, and if service is not required immediately, when it is desired.
The dispatcher, human or electronic, must then select the optimum vehicle
to respond to the call, plot a new route for it that is coordinated with
its other current assignments, and transmit new instructions to the driver.
The dispatcher must then also receive confirmation of the passenger's pick-
up and delivery and record the completion of the order. Computer technology
in dispatching is improving, but automated systems have yet to prove suffi-
ciently reliable and economical for broad application. Both computerized

and manually operated systems become overloaded at periods of peak demand.

Zoning of dial-a-ride operations offers a feasible solution to this prob-
lem by permitting a mixed demand-responsive and fixed-route form of operation.
Probably the best example of this less recognized hybrid form of operation is
the Regina Dial-a-Bus system. Under this system, vehicles are not dispatched

in response to individual calls throughout the service area. Instead, the ser-
vice area is divided into zones of 1 to 2 square miles and dial-a-bus vehicles

make a tour through the zone at intervals of 20 minutes, picking up at their
doors all passengers who have asked for service. During peak periods, vehicles

alternate 30-minute tours so that service is available every 15 minutes.

The tour begins and ends at a zonal depot where line-haul buses going to
other parts of the city are scheduled to meet the dial-a-bus vehicles so that
riders can transfer easily. Riders destined for other addresses within the
dial-a-bus zone are dropped off before the bus returns to the depot. Sixty
percent transfer to the line-haul buses.
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Over 40 percent of the dial-a-ride passengers are regular subscribers
being picked up at the same time every working day. On the peak-period runs
these regular users account for 80 percent or more of total passengers. This
preponderance of subscribers reduces the dependence of the system on dispatch-
ing services, which can otherwise become frequently overwhelmed during peak-
demand periods.

In the Regina system each driver going on duty is provided with a series
of printed lists of names and addresses of regular subscribers, one list for
each 20- or 30-minute tour. Each 1list is organized to indicate an efficient
route through the zone. Just before he leaves the depot for a tour, the
driver will receive and acknowledge by two-way radio the names and addresses
of unscheduled passengers who have just called for service. The bus driver
will then insert these new calls in his printed list where they can be most
efficiently handled.

Because the zones are small and each driver operates within a single
zone, drivers become so familiar with addresses and street configurations
that they can design their own optimum routes without the assistance of a
centralized dispatching system. The dispatcher's functions are to take tele-
phone requests for service, relay them to the drivers, and see that the dial-
a-ride tours are on schedule so that connections to the line-haul system are
met. In the last-mentioned role, the dispatcher acts more like a jitney
dispatcher than a dial-a-ride dispatcher.

Computer dispatching is not necessary under this system. In Regina
the only use made of electronic data processing is to update the subscriber
list when new names are added or regular riders cancel service. The dial-a-
bus system does not even own any data-processing equipment but contracts
with a local insurance company to process the data and provide them with

the printout schedules in time for the early morning commuter runs.
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4. APPLICATION OF FLEXICAB SYSTEMS TO THREE REPRESENTATIVE URBAN TRANSPORTATION

SETTINGS

4.1 INTRODUCTION

Flexicab services are potentially applicable to a wide range of urban trans-
portation settings. They can be designed to meet public transportation needs in

cities of all sizes and can contribute to urban mobility either in conjunction

with existing mass transit operations or as the sole means of public transportation.

To illustrate the applicability of flexicab to widely different urban trans-
portation settings, three hypothetical innovative systems have been designed, each
representing a flexicab solution to the transportation problem of a city of a
different population size group and with a different level of transit service, and
each being typical of many existing U.S. urban areas. The examples selected are:

a. An urban area of 51,000 population with no existing public transportation and
with demand densities too low to support mass transit. (Examples: Auburn,
Maine; Normal, Indiana; Sherman, Texas; and Napa, California.)

b. An urban area of 190,000 population in which a limited bus system operates on
a few, widely dispersed routes but offers no service between 7 p.m. and 6 a.m.
or on Sundays. (Examples: Charleston, Souts Carolina; Green Bay, Wisconsin;
Galveston, Texas; and Pensacola, Florida.)

c. An urban area of 2 million population where public transit is provided pri-
marily by buses, but which also is served by a commuter rail route and a
partially completed regionwide rapid rail system. (Examples: Pittsburgh,
Pennsylvania; St. Louis, Missouri; Baltimore, Maryland; and Minneapolis-
St. Paul, Minnesota.)

Flexicab systems can be designed to perform more than one function; a num-
ber of different types of service can be incorporated into a single operation.
In fact, providing a variety of services offers the flexicab operator the oppor-
tunity to maximize the use of his vehicles, drivers, and dispatching services
throughout the day and to reduce the costs of providing any one type of service.
Creative flexicab management will seek out unmet transportation needs and will
design services that will respond to these needs in a way that complements

taxi-based services already offered.

There is no standard optimum design for a flexicab system. Each urban
area has its own unique pattern of travel demands, derived from land use pat-
terms, the road network structure, and the locations. of community facilities,

such as hospitals, government offices, and shopping and recreation centers.
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The successful flexicab system will offer a range of services designed to match
specific local travel needs. Appendix E, reproduced from the dial-a-bus manual
prepared by the Canadian government, discusses available.techniques for estimat-

ing market demand which may be applied to any type of flexicab service.

The hypothetical flexicab systems presented here are designed to meet the
particular needs of their individual service areas. Certain specific character-
istics have been attributed to each hypothetical urban area. These include the
geographic distribution of its population; the age, income, and ethnic character-
istics of its population; its economic base and economic activity patterns; and
the location of selected social, cultural and recreational facilities that cre-

ate travel demands.

The details in these examples are largely derived from actual urban areas,
but simplifications have been made in order to focus on selected transporta-
tion needs. Conditions have sometimes been generalized so that the hypotheti-
cal situations will be recognizable to more taxi operators and local officials

in other urban areas.

Each example begins with a summary of selected population and economic char-
acteristics and of the area's physical features. A map of the hypothetical area
is provided as an aid to identifying transportation resources and problems. The
taxi service and mass transit system, if any, are then described as they exis-
ted prior to flexicab. This description is followed by a more detailed discus-

sion of the flexicab system itself, its origins, and its present form.

In each example, the discussion of the origins of the flexicab system fo-
Cuses on the initial attempts to implement flexicab services. It describes
how support and cooperation were gained from local government and transit au-
thorities, how essential changes in taxi regulations were achieved, and how new
franchises, operating permits, and subsidies were obtained. Typical errors
made by the hypothetical taxi operator in his initial selection of service
areas, fares, or operating techniques are also revealed, as well as the ways in
which these errors had to be corrected before the flexicab system could be suc-
cessful. These errors were suggested by the real experiences of taxi operators
in their first attempts to implement flexicab services. It is hoped that their

examination here may assist some future operators to avoid them.
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Each of the flexicab services offered is described in detail, including
clientele, methods of operation, types of vehicles and other equipment used, fares,
and special features. Typical operating costs are presented. Special attention
is given to describing the integration of the different services and the comple-
mentary effects of improved utilization of labor force and equipment. The com-
bined results of all services offered are then presented, including comparisons
of the net income of the former taxi service with that of the new flexicab opera-
tion, and an account of the social and environmental benefits to the community.
Bases for the data presented for each example are described in Appendix D;
numbered references in parentheses, e.g., (D-1), direct the reader to

numbered paragraphs in that appendix.

It is hoped that these hypothetical case histories will convey to taxi op-
erators and representatives of local government how innovative flexicab ser-

vices can help to solve some of our pressing urban transportation needs.

4.2 FLEXICAB AS THE SOLE MEANS OF PUBLIC TRANSPORTATION IN A SMALL URBAN AREA
4,2,1 The Setting

The urban area hypothesized for this example of the application of flexi-
cab has a population of 51,000 and demand densities too low to support a mass
transit service. Auto and truck ownership is nearly one for every two persons
in the area. Parking in the CBD is often difficult to find, and peak-period
traffic congestion is a problem on the major city streets and freeway access
roads, However, over one-third of the resideﬁts of the area are unable to
drive private automobiles because of age, income, state of health, or inclina-
tion, and the community needs some form of public transportation. This need
is met by a multifaceted flexicab service operated for profit by a private en-

trepreneur.

The area centers around a city of 33,000 that functions primarily as a
market town for a sizable agricultural region. An additional 18,000 people
live in unincorporated areas surrounding the city, with over half of these

clustered in a village about 5 miles from the city limits.

Most jobs in the area are related directly or indirectly to agriculture.
Local crops are both highly seasonal and labor intensive, which results in ex-
treme fluctuations in employment and significant movements of transient agri-
cultural workers. There are two large food-processing plants that rely heavily

on housewives and students as a labor force during peak packing seasons. The
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city's function as a market center supports a substantial retail and service in-
dustry as well as many government offices. The only major source of jobs that
is not oriented to agriculture is a plant manufacturing aviation-related elec-
tronic components at a recently developed industrial park adjacent to the air-

port, southwest of the city.

Average family income in the area is high, but nearly 20 percent of the
local population lives at or below the poverty level. Most of the low-income
population belongs to the area's principal minority group, which makes up
the bulk of the unskilled agricultural work force. Low-income residential
areas are located in the village and in the northern section of the city,

where there is a subsidized housing project.

Figure 4 shows the configuration of the area and the location of selec-
ted facilities that generate travel demands. The central business district
is located on Main Street, a broad, heavily traveled road that was formerly
a segment of the major north-south state highway. A recently constructed
freeway now bypasses the city to the east. Access from the freeway to down-
town is provided by another heavily used road that crosses Main Street in
the CBD and continues west to the village. A third access road south of the
city limits connects the freeway to the airport and the new industrial de-

velopment.

Interregional passenger transport is available by air and bus. The
buses perform no local transportation function, however, as they are routed
along the freeway and make only one stop, at the downtown bus depot. A
railroad spur line carries produce from the area to a mainline track, but
does not offer passenger service. School buses carry students from all
sections of the area to its only high school, located on Main Street just
south of the CBD. These buses are subsidized by state education funds, and

are not used for any purpose other than transporting school children.

Community facilities that generate significant travel demands include:

a. The city government offices and the recreation center, located adjacent
to the CBD

b.  The city hospital on First Avenue near the freeway

c. The community college immediately southeast of the city
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d. The county health and welfare offices, recently relocated from the city
center to new buildings constructed on county land south of the city lim-
its

e. A state park located to the north of the urban area.

4,2.2 Former Taxi Resource

Before the implementation of the new flexicab system, those without ac-
cess to private automobiles were dependent on a local taxi service operated
as a part-time business by the owner of an automobile repair shop. The taxi
fleet consisted of two five-passenger vehicles, with one full-time driver; the
owner or one of the four mechancis in his employ providing supplementary ser-
vice when needed. The vehicles were painted to identify them as taxis, but car-

ried no meters or short-wave radio equipment.

Taxis neither cruised in search of passengers nor parked at the bus sta-
tion or at hotels where the demand for service would be expected to be great-
est. Instead, the vehicles remained at the auto repair shop until sent out
in response to a telephone request for service. Calls were taken by the of-
fice girl and relayed to the taxi driver, or in his absence to the owner, who
would then select someone to pick up and deliver the taxi customer. The driver
was paid $4 per hour. The mechanics received no additional pay for driving

taxis beyond their regular salaries, but kept any tips they received.

The taxi service operated under a permit from the city, which covered both
the fare structure and qualifications of drivers. A flat fare of two dollars
was charged for any trip within the city limits, with an additional charge of
one dollar for trips out to the surrounding unincorporated areas. Drivers

were required to hold chauffeurs' licenses and to have no criminal record.

The taxis were often used to transport, without charge, customers of
the repair shop whose cars were being serviced. The bulk of the paid rider-
ship came from the low-income and elderly segments of the population who had
no access to an automobile. Some additional paid ridership was generated by
transporting visitors to the city and children who needed to travel when the

family car was not available.

Daily ridership averaged 43 trips; fares averaged $2.20 per trip. Average
monthly revenue derived from the taxi operation (exclusive of tips kept by the
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drivers) was $2,838. Monthly operating costs came to $2,547, covering driver's
wages and benefits, vehicle replacement and repairs, fuel and tires, and insur-
ance. Relief drivers' wages and dispatching costs were absorbed by the auto

repair operation, leaving an annual net income from the taxi business of $3,500 [D-1].

4,2.3 The Flexicab System

4.2.3.1 ORIGIN OF THE SYSTEM. When the country health and welfare offices were
relocated south of the city, there was a significant increase in the use of taxis
for trips between the new facility and the low-income residential area north of
the CBD, and the need for low fare public transportation was brought to the
attention of the city council. Bids wefe obtained from transit operators for

a communitywide system, the lowest of which was $22 per vehicle-hour for a
three-route bus system with 45-minute headways during weekdays and Saturdays

but no evening or Sunday service [D-2]. Ridership of the proposed system was estim-
ated at 500 per day. At the 25-cent fare selected by the city council as ap-
propriate for a service directed toward low-income users,  total daily revenues
would be $125, while daily costs would be $858, producing an annual deficit of
$229,429 to be covered by the city (see Table 9).

The taxi operator then offered to provide a combined jitney and dial-a-
ride system, using 1l0-passenger vans and taxi vehicles, at a cost to the city
of $11 per vehicle-hour. At 500 passengers per day, this system would re-
quire an annual subsidy of only $163,155. However, the taxi owner estimated
that his higher quality of service would attract twice as many passengers as
the bus service, especially among the elderly, if the city permitted him to
charge the same 25-cent fare. Daily revenues would then be $250, while costs
to the city would be only $572. Even with the addition of Sunday service,
the annual deficit of the larger flexicab operation would be $117,500, or
about half the cost to the city of the bus system [D-3]. Table 9 shows how the

two bus and taxi estimates compare.

The city council has contracted with the taxi operator to operate this
innovative public transit service for an experimental two-year period.* In
addition to the combined jitney and dial-a-ride service, thetaxi operator of-

fers premium taxi service by telephone request and has sought out a number of

*Under the provisions of the 1974 National Mass Transportation Act, the city
could apply to UMTA for all or part of the subsidy required ($117,530 in this
case).
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Table 9. Comparison of bus and flexicab public transit systems proposed for a
small urban area.

Bus System Flexicab System

€COST TO CITY
Rate per vehicle-hour $22 m

Number of vehicles in operation 3 buses {g zgz?sfﬁ;}fE%T;e

Hours of service per day 13 13

Days of operation per year -] 313 365

Annual cost of contract for

public transit service $268,554 $208,780
ESTIMATED REVENUES FROM FARES .

Passengers per day 500 500 1,000

Fare $.25 $.25 $.25

Days of operation per year 313 365 365

Annual revenue $39,125 $45,625 |$91,250
NET COST TO CITY $229,429 $163,155]$117,530

Flexicab system as percent of

bus system in cost to city. 71.1% 51.2%

new markets tor compatible services. These are integrated into a single sys-

tem that makes maximum use of his drivers and vehicles.

4.2.3,2 TYPES OF SERVICES OFFERED, The present flexicab system now offers six

types of service designed to meet a full range of local transportation needs.

4.2.3.2.1 Basic Jitney and Dial-a-Ride Transit Service. This service, subsidized

by city funds, provides essential mobility for those without access to private
automobiles. It also offers an alternative means of commuting to those who
would otherwise drive to work, thus reducing demands for CBD parking and reliev-

ing some of the peak-period traffic congestion [D-4].

The service area extends beyond the city limits to include the community
college, the airport and industrial park, the hospital, and the unincorporated
village five miles west of the city. It is divided into three zones: Zone 1
covers the portion of the city north of First Avenue, iﬁcluding the low-income
residential area and the city hospital; Zone 2 extends west of Main Street and
serves the village and the airport-industrial park area; and Zone 3, east of
Main Street, includes the city offices and recreation center, the food-process-

ing plants, the community college, and the county health and welfare offices.
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Every half-hour a van makes a tour through each zone, stopping at the ad-
dresses of people who have previously arranged to be picked up, but also taking
on other passengers hailing them en route. These tours begin and end at one
of the two transfer points located on Main Street, one in the CBD at First
Avenue and the other south of the city limits at Airport Avenue. Vehicles
then travel the length of Main Street between the two transfer points in a
fixed route mode, returning to their zone in time for the next dial-a-ride
tour. Occasionally the two taxis are used for out-of-the-way pickups or when
vans are teﬁporarily out of service. At these times taxi vehicles carry flags
indicating that they are dial-a-ride vehicles. Drivers are permitted to leave
their vehicles to help elderly and handicapped passengers to and from the door
and with packages. Ridership currently averages 1,000 per day.

Many of the riders are regular users, with standing orders for service so
they do not need to telephone each time they wish to be picked up. These
standing orders are recorded on magnetic tape in the data processing center
operated by the community college. When the flexicab office receives requests
for new regular service and changes in pickup time or cancellation, it records
these on standardized data input forms and delivers these to the computer cen-
ter at the end of the day. Each morning an updated computer listing of sub-
scribers' names, addresses and destinations is picked up by the flexicab office

in time for the first run.

The computer listings are organized by zone and time intervals correspond-
ing to each of the half-hour tours, and are arranged within these groups for
the most efficient sequence of operation. The appropriate set of listings is
given to each driver at the beginning of his shift. Just before the driver
starts, and while he is en route, he radios the dispatcher to find out if any
additional calls for pick-up have been received. If so, he records the names,
addresses, and destinations of these new passengers on the computer listing,
inserting them between his regular stops where they can be most efficiently
handled. Familiarity with the service area permits the driver to design his
own optimum routing, and no costly computerized dispatching system is neces-

sary.

Costs to the former taxi owner of operating this basic transit service
amount to $194,000 per year, allowing him a profit of $15,000 out of the
$209,000 he receives from the city. His costs are broken down as follows:
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Table 10. Flexicab operating costs in a small urban area.

Manager-dispatcher (including benefits) $ 30,000
Drivers (including benefits) 102,300
Vehicle replacement (3-year life) 8,000
Vehicle maintenance 13,000
Gas, 0il, tires 20,100
Radio equipment (10-year life) . 500
Insurance 4,500
License fees 800
Rent, phone, office equipment, miscellaneous 7,200
Legal, accounting and computer services 8,000
[See D-5]. $194,400

4,2,3.2.2 Additional Flexicab Services., Im order to improve his earnings from
the city-subsidized transit service, the flexicab operator sought out additional
business that would permit him to maximize the use of his equipment and person-
nel. These included a continuation of premium taxi service, and specialized
passenger and goods transport services for the business comhunity and public

agencies in the area.

Premium taxi service is carried out by the two t:xi vehicles during the time
they are not being used to back up jitney and dial-a-ride service. The premium
fare has been increased to $2.75 for in-city trips and $3.25 for those outside
the city limits. All-night service has been added, with dispatching handled
by an answering service which the flexicab company has provided with a two-way
radio for contacting vehicles. Over half of the fares are generated at night
after the city-sponsored dial-a-ride/jitney service has ceased operating.
Patronage of the premium service has declined, but still averages 23 trips per

day and produces an annual revenue of $25,000.

The operator can afford to service this limited market for premium taxi
service only because many of the operating costs are already accounted for in
the facilities and equipment essential to basic flexicab transit service: ve-
hicle replacement and maintenance; daytime dispatch service and radio equipment;
insurance and li;ense fees; and management and office support. The only addi-
tional costs are drivers' wages, night dispatch services, and fuel, amounting
to $21,000 per year. Therefore net income derived from the premium taxi opera-
tion averages nearly $4,000 per year. More importantly, the community is now
provided with 24-hour public transportation [D-6].
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The flexicab operator also provides special-purpose transportation under
contractual arrangements with the business community, service organizationms, and
local public agencies. Most of these are scheduled in the evening hours when

the city-subsidized jitney and dial-a-ride system is not operating.

The city council feels that the essential public transit needs of those
without access to private cars is adequately met by daytime service, when
trips to medical facilities, welfare agencies, shopping and various public
facilities can be accomplished. The inclusion of Sunday public transit also
makes possible attendance at church, visits, and access to movie theaters and
restaurants. This, the council believes, is the maximum level of public trans-
portation service the city can afford to subsidize; if there are demands for
public transit outside of these daytime hours, they must be funded from other

sources.

The CBD Merchants Association contracts with the flexicab operator to con-
tinue daytime service from 7 p.m. to 10 p.m. every Friday evening and during
the two weeks before Christmas, when stores remain open until 9 p.m. The asso-
ciation pays a higher rate than the city to cover the additional cost of time-
and-a-half wages, of $15 per vehicle-hour, providing the flexicab operator
with an annual gross revenue of $10,000. Fares collected are deducted from
charges to the Merchants Association. The flexicab operator's additional op-
erating costs include wages for his drivers, dispatcher-manager and telephone-
clerical worker, and vehicle-related costs. This evening shoppers' service

adds another $2,700 to the net income of the flexicab operation p-7].

The community college, the city recreation department, and local service
organizations also sponsor occasional evening public transit service to encour-
age attendance at theater performances, art festivals, rodeos and other public
affairs. These are also billed out at $15 per vehicle-hour and net the flexi-

cab owner an additional $1,200 per year [D-8].

During the peak packing season, the processing plants operate 24 hours a
day with three shifts. Since many of their temporary workers are housewives
and students without their own cars, the flexicab operator saw a potential
need for offhours public transit to serve those changing shifts at midnight.
Under contract with plant management, he operates a subscription commuting
service, picking up people who will begin work at 12 and taking home those who
have just finished their shifts.
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He hires college students for $15 for a two-hour shift between 11 .p.m. and
1 a.m., the equivalent of the minimum wage for a four-hour half-day's employment.
They first pick up subscription passengers at their homes and drive them to the
plant, carrying a total of 60 riders on two half-hour rums. Then they complete

two subsequent tours for employees leaving the plants.

Parking space is in extremely short supply at the packing plants, and man-
agement encourages the use of the subscription service, even by those who have
their own cars, by staggering work hours over the 11:00-1:00 period and by sub-
sidizing this service at no cost to their employees. They pay the flexicab owner
a basic fee of $2,500 for the work involved in organizing and scheduling the sub-
scription service and an additional 75 cents per day for each rider.

During the 10 weeks that the packing plants are on 24-hour operation, the
scription service provides 7,200 rides. It costs the flexicab operator 52 cents
in drivers' wages and vehicle costs to carry each passenger. In addition, it
costs him $1700 to schedule the service, using staff and equipment at the compu-
ter center of the community college. Net profit on this service is approximately
$2500 [p-9].

The flexicab operator also provides a variety of special delivery services
for the hospital, local government, and the business community. Most of these
are handled by drivers on their regular routes, but where immediate delivery is
requested, the backup vehicle will be utilized for a special trip. Services for
the hospital include picking up perishable drugs and special equipment at the
airport, and urgently needed medical records from the offices of local doctors.
Interoffice mail for the city and between the city and county buildings is ex-
clusively handled by flexicab. The electronics components manufacturers contract
for pickup and delivery of mail at two-hour intervals, a level of service the
U.S. Post Office is unable to provide. Flexicab is also used by local merchants
for deliveries of flowers, candy, liquor, prescriptions, and other goods in lieu
of operating their own delivery services. The delivery service does not add
significantly to basic operating expenses, and grosses an average $75 per day,

6 days a week. Net profit to the operator is $6400 per year [D-10].

In summary, by combining a number of transportation services within an in-
tegrated flexicab system the operator has not only provided a much needed public

service to the community, but has also created a successful business. Net annual
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earnings from the combined operations are given in the table below.

Table 11. Flexicab company annual earnings in a hypothetical small

urban area.
City-subsidized jitney/dial-a-ride service $15,000
Premium taxi service 4,000
Evening shoppers service ' 2,800
Special events evening service 1,300
Subscription service during peak-packing season 2,500
Delivery services 6,200
TOTAL . $31,800

In seeking out additional markets for his operation and designing services
responsive to the special requirements of these markets, the flexicab operator
has maximized the utilization of his labor force, vehicles and managerial
skills. He has nearly doubled his profits over the level earned from the
original city-subsidized service, and has multiplied by nearly ten times the

earnings of his former marginal taxi business.

4.3 FLEXICAB AS A SUPPLEMENT TO A LIMITED MASS TRANSIT SYSTEM IN A MEDIUM-SIZE
URBAN AREA

4.3.1 The Setting

The medium-size urban area hypothesized for this example of the applica-
tion of flexicab is a community of 190,000 population served by a bus system
that operates only on a few widely dispersed routes and discontinues service
between 7 p.m. and 6 a.m. and all day Sunday. Since nearly one-third of the
area's residents have no access to private vehicles and the few bus routes
lie beyond comfortable walking distance for many of them, flexicab is used
to supplement the spatial and temporal coverage of public transit service.
Flexicab was selected for this function because it could provide a higher

level of service at less cost than would be required to expand the mass tran

sit system to meet these demands.

The population of the area is almost evenly divided between the central
city and the adjacent unincorporated areas. The built-up area extends along

a narrow shelf of land between a mountain range and the ocean. The economic
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base is fairly diversified. There is some agricultural production of citrus,
avocados and poultry, but light manufacture of small machine and automotive

parts and electronic equipment is a far more important source of jobs. Be-

cause of the city's location and favorable climate, the tourist industry also
employs a large segment of the labor force in motels, restaurants, recreation
facilities, and vistor-oriented retail establishments. A major campus of the
state university system, located north of the city, is not only a significant
generator of employment in itself but has also attracted a number of research

organizations to the area.

Family income is somewhat higher than the state average. This is due
partly to the highly trained personnel reqﬁired by some of the specialized
manufacturing firms, research organizations, and the university, and partly
to the area's attraction of well-to-do retired people. However, 16 percent
of the residents have incomes below the poverty level. Many are non-English
speaking immigrants who supply much of the area's unskilled labor force;
others are the not-so-well-to-do retired who live on social security bene-
fits and tiny pensions. The low-income residential areas are located both

within the city and in the unincorporated areas,

Figure 5 shows the configuration of this medium-size urban area, the
location of selected facilities that generate tfavel demands, and the routes
of the bus transit service. The dominant transportation feature of this
area is a north-south freeway paralleling the coastline. Cross-traffic is
accommodated by overpasses in the unincorporated areas and by underpasses
within the city limits. The main street of the city, along which the CBD
is located, intersects the freeway at right angles. The western extremity
of Main Street leads directly onto a pier where restaurants, shops, and
other tourist attractions have been constructed. Adjacent to the pier are
the city's public beach and boat harbor, as well as motels catering to vaca-
tioners. Parking accommodations in the CBD are limited. The extreme north-
south orientation of the city and the limited number of options in through-

routes create moderate peak-period congestion on the freeway and access roads.

South of the CBD is located the city's industrial area, surrounded by
low-income housing. City and county offices are concentrated in the south-
east corner of the CBD. The city high school lies just south of the local
government complex within the low-income housing area.
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The unincorporated area north of the city holds a population of nearly
60,000 and has its own CBD, located adjacent to the airport and an extensive
industrial park. Another concentration of low-income housing surrounds the
CBD, and another high school which serves the entire north county area lies
just south of it. Three other significant travel generators are located in
this unincorporated area: (1) the campus of the state university, lying be-
tween the ocean and the freeway to the extreme north; (2) a public beach
just south of the university; and (3) the County Health Center two miles
north of the éity limits, which includes a hospital, out-patient clinic,
physical therapy workshop, mental health clinic, and laboratories and offices
of the Public Health Department.

The unincorporated area south of the city is largely low-density resi-
dential development interspersed with agricultural land uses. Most of the
community's higher income families live in this area, supporting two small
complexes housing shopping and business services. A small cluster of low-
income housing is located near the southern-most of these commercial centers,

close to another public beach.

4.3.2 Mass Transit Service

The city and its adjacent unincorporated areas form a Metropolitan
Transit District which operates a fleet of 10 buses along 140 miles of route
(see Figure 5). Headways range from 20 minutes in the CBD to 120 minutes in
outlying areas. Service is suspended between 7 p.m. and 6 a.m. and all day Sun-
day. A flat fare of 30 cents carries a user anywhere throughout the entire dis-

trict.

The bus service is subsidized at $365,000 per year in taxes assessed on
all property within the district. Capital grants from DOT supplied the system's
buses. Operating costs average 75 cents per vehicle-mile [D-11].

Prior to the initiation of flexicab service, the bus system carried an
average of 1,300 round-trip passengers per day, or less than one percent of
the area's total population. Long walking distances to bus lines and lack of
evening service were principally responsible for the low ridership, but ex-
periments with new routes and extended service hours did not yield sufficient

ridership to convince the transit district management that these services
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should be offered on a permanent basis. There is some question as to whether
the experiments were adequately promoted or carried out over a long enough
period to develop their potential ridership. However, the transit district
did not believe that the heavily automobile-oriented property owners in the
area would be willing to subsidize the high costs of permanent additional ser-

vices.

4.3.3 Former Taxi Resource

Before the implementation of the new flexicab system the area was served
by a successful taxi service that carried nearly as many passengers per year
as the bus system. The taxi company operated under an exclusive franchise
with the city which permitted shared riding, but prohibited cruising. The
company was required under its contract with the city to maintain an adequate
level of service or lose its exclusive franchise. This was specifically de-
fined as less than 25 trips per driver per day; when demands exceeded this
amount, the operator had to add another vehicle and driver to the system or

the city would permit another operator to offer taxi service.

The fleet consisted of 35 passenger vehicles equipped with meters and two-
way radios. The entire fleet was converted to use natural gas as fuel by the
company's own maintenance shop. The company employed 72 drivers, 3 dispatchers,

2 office workers, and 3 mechanics, with the owner serving as the manager.

Taxis operated 24 hours a day, making an average of 450,000 trips per
year. Average ridership was nearly two passengers per trip. Fares were 60
cents for the first .2 mile and 10 cents for each additional .2 mile. The
average fare was $1.70. No additional charge was made for extra passengers
in one party or shared use by two parties. Ride-sharing usually occurred
when two parties started at the same point of origin with the vehicle con-
tinuing the trip beyond the first party's destination to that of the second;
the driver decided which to drop off first and what share of the total fare
each should pay. Gross annual income from the taxi service was $765,000.
Annual operating expenses were as given in the table below. Net profits
from the taxi operation were $45,000 per year. '

Taxis carried about 1,200 round-trip passengers per day, compared to
1,300 for the bus system. A large portion of taxi customers were elderly
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Table 12. Taxicab company annual operating expenses
prior to initiation of flexicab service
in_a medium-size urban area.

Wages for drivers, dispatchers, mechanics $470,000

Vehicle replacement 24,000
Rent of office and shop 24,000
Fuel, tires, parts, repair 130,000
Insurance 27,000
Promotion 5,000
Management (owner) 40,000
TOTAL _ $720,000

women who prefer the door-to-door convenience and need assistance with packages.
Many of these customers also found the walk to bus lines beyond their capacity
and the bus service too slow and infrequent to meet their needs. Unaccompanied
children traveling to and from music lessons, orthodontist appointments, and

school on rainy days made up another sizable group of users [D-12].

4.3.4 The Flexicab System

4.3.4.1 ORIGIN OF THE SYSTEM. The taxi operator recognized that much of his
business was derived from the inadequacies of the local bus service. However,
as his costs of operating increased under the pressure of inflation, he saw that
his rates would have to be raised beyond reach of many of his passengers, es-
pecially the elderly living on small fixed incomes. After some investigation
the taxi owner concluded that he could operate a dial-a-ride service as an ad-
junct to his regular taxi business. He received from the city council permis-
sion to operate a separate dial-a-ride service within the city limits at a flat
fare of 60 cents a rider, exactly double the amount of the bus fare. He pur-
chased two 10-passenger vans, briefly advertised the availability of his new

service, and began dial-a-ride operations.

In his first month of operation he averaged 50 to 60 passengers per day.
By the end of the third month he was carrying nearly 180 per day. At that
point the growth in ridership leveled off. Farebox receipts were $108 per
day, while operating costs included drivers' wages of $80, fuel and repairs

costs of $10, and amortization of the two vans at $10 per day. Only by absorb-
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ing the dispatching and management costs in the taxi operation could the dial-

a-ride service show a profit of §8 per day.

What was wrong? First of all, the system was too small to function effec-
tively. By restricting service to the city limits, where buses were more fre-
quently and widely available than in the outlying area, the operator had ex-
cluded the greater portion of his total potential market. By trying to serve
the entire city with only two vans, the operation required drivers to make
long route deviations, which often resulted in hour-long rides for passengers
who might have made the same trip in 10 minutes by taxi or private automobile.
Even when taxi vehicles were drafted into dial-a-ride service when vans were
too busy or too far out of the way to respond to a call, the problem of ex-
treme route deviation was not solved. Routing was left to the discretion of
the drivers who tended to take passengers to their destination in the order
that they entered the vehicles rather ‘than select the most efficient over-all
route. While both the drivers and the dispatchers were much more experienced
with scheduling and routing demand-responsive services than mass transit per-
sonnel would have been, they still had a good deal to learn in how to cope
with the complexities of the different origins and destinations of as many

as ten passengers.

Nor was the level of service provided by the dial-a-ride system, even
aside from the long travel times, satisfactory to the elderly women passen-
gers who had previously used taxis. Dial-a-ride drivers were not permitted
to leave the van to accompany them to the door after dark or to carry heavy
bags of groceries into the kitchen. Many of these riders returned to the
use of taxis, in spite of increased fares, in order to enjoy these extra

services.

Last but not least, the new dial-a-ride service was not adequately pro-
moted. Many residents of the city did not know the service existed even after
6 months of operation. Even so, the two vehicles were each carrying an aver-
age of 7 passengers per hour, and with the distances to be covered throughout
the city, it would have been difficult for the operator to increase his
ridership substantially without adding more vehicles. If each additional
vehicle could have brought in only $8 per day in net profit, the dial-a-ride

system would have continued to be a marginal operation.
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With this knowledge gained from his initial experiment with dial-a-ride ser-

vices, the taxi operator set about designing and implementing the existing suc-
cessful flexicab system [D-13].

4.3.4.2 TYPES OF SERVICES OFFERED. The new flexicab system operates as a
profit-making private enterprise which includes contractual agreements with the
transit district and city and county governments. Basically, it continues to

of fer dial-a~ride, but the service is now integrated with the bus system instead
of competing with it and is partially subsidized by local agencies for the benefit

of low-income riders and others who have no alternative to public transit.

4,3.4,2.1 Integration with Bus Services. Flexicab now serves to extend public

transit into areas not reached by bus routes, and substitutes for bus service in
the evenings and on Sundays. During the day the service area is divided into six
dial-a-ride zones (see Figure 5), each served by two taxi-company vehicles. Pas-
sengers may transfer to transit district buses or to other dial-a-ride zones at
three transfer points, located at the north county CBD, the east corner of the
city CBD, and a south county commercial center. Dial-a-ride fare has been in-
creased from 60 cents to one dollar, but transfers to the bus system or other
dial-a-ride zones are free. Passengers changing vehicles take transfer tickets
from automatic dispensing machines as they exit the first vehicle and present

them to the driver of the next vehicle.

Ridership of the bus system has increased from 1,300 round-trip passengers
per day to nearly 6,000, or slightly more than 3 percent of the area's total
population, and is expected to continue to grow. Not only has the dial-a-ride
service provided access to areas not served by the buses, it also has permitted
the transit district to utilize new buses, acquired under a second DOT capital
grant, on its original routes, thus reducing headways and making the service

more attractive to users.

Because of its improved efficiency of operation, the transit district has
been able to absorb some of the costs of the integrated system. It permits all
holders of dial-a-ride transfers to ride free of charge on its buses and redeems
bus-riders' transfers from the taxi company for 30 cents each. The taxi company,
in turn, charges holders of bus transfers only 70 cents to continue their trips
by dial-a-ride, and redeems the remainder of the regular one dollar fare from

the transit district.
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Each dial-a-ride zone is served by two ten-passenger vans which tour the
zone once every 20 minutes, arriving back at the transfer point in time to
meet transit district buses and dial-a-ride vans from other zones. During
peak commuting hours or at any time when a request for service cannot conven-
iently be met by one of the vans, taxis are used. Drivers are permitted to
leave vehicles to help elderly and handicapped passengers with boarding at any
time, but are allowed to carry packages into the house only during offpeak
runs.

Subscription riding is encouraged by a reduced fare of 12 rides for ten
dollars, since it permits routing of the tours to be largely planned in advance.
Data processing facilities at the univefsity produce updated listing of names,
addresses, and destinations of subscribers each morning, similar to those used
in the small urban area system already described. Here, too, the drivers plan
their own routes. Information about new requests, received via two-way radio
at the start of each tour, is inserted onthe printed list of subscription

riders. Vans have all been converted to natural gas [D-14].

After 7 p.m. and on Sundays when transit service is suspended, the dial-a-
ride tours cease, and only one van is on duty in each zone to respond to any
calls for service. Another four vans take over the principal transit district
bus routes and run until midnight on one-hour headways. The same fare struc-
ture applies as during the day: 30 cents for fixed route rides and one dollar
for dial-a-ride service, with the same transfer arrangements. The transit dis-
trict contracts with the taxi company to provide this jitney-type evening and
Sunday service at $9 per vehicle-hour, about one-third of what it would cost
to run their own buses over these routes. Any farebox receipts are credited
to the transit district. Ridership during these off-hours is limited, and the
ten-passenger vans are well able to meet the demand. The availability of con-
tinued transit service through the evening promotes additional use of daytime
bus service, since riders know they will be able to ride the substitute-bus
home after 7 p.m. [D-15].

Daytime dial-a-ride vehicles average 3.5 riders per 20-minute tour over
13 hours of service, carrying an average of 1,600 passengers per day throughout
the system. Farebox receipts, including transfer compensation paid by the
transit district, less discounts for subscribers (30 percent of total

69



ridership) amount to $1,540 per day. Operating 313 days per year, the daytime

dial-a-ride service has an annual revenue of $482,000.

Evening and Sunday dial-a-ride service generates only an average of 6 pas-
sengers per hour for each of the six vans remaining in operation. Operating five
hours, Monday through Saturday, and 18 hours on Sunday, this service yields gross
weekly receipts of $1,730. Evening and Sunday jitney service along bus routes,
subsidized at $9 per vehicle-hour by the transit district, earns another $1,730
per week. Costs of operating the combined dial-a-ride and jitney services are
shown in Table 13 [D-16].

Table 13. Flexicab operating expenses in a medium-size urban area.

Manager and dispatchers (including benefits) $76,000
Drivers (including benefits) 369,000
Vehicle replacement (3-year life) . 22,000
Vehicle maintenance 31,000
Fuel (natural gas), oil, tires 24,000
Radio equipment (10-year life) 1,000
Insurance 12,000
License Fees 2,000
Rent, phone, office equipment, miscellaneous 15,000
Legal, accounting, computer services 16,000

$568,000

Improvements in bus and dial-a-ride service have reduced taxi ridership by
70 percent, but the average taxi fare has risen to $2.00. Expenses per passen-
ger carried have also increased by 17 percent. Gross annual earnings of $270,000,
offset by costs of $253,000, still provide the taxi company owner with an annual

net income of $17,000 from taxi service [D-17].

Net annual earnings from the combined services otfered within the flexicab

system are summarized in Table 14.

4.3,4,2,2 Subsidy of Low-Income Ridership., When the owner of the taxi company

approached the city and county governments for permission to operate his expan-
ded dial-a-ride service, government authorities were concerned that the pro-
posed one dollar fare would place the service beyond reach of those who were

most urgently in need of it. Their first thought was to subsidize the entire
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Table 14. Flexicab company net annual earnings in a medium-size

urban area.
Operating Net
Revenue Costs Earnings
Daytime dial-a-ride service $482,000
Evening and Sunday dial-a-ride
7T 90,000 } $568,000 $94,000
Evening and Sunday jitney ser-
vice 90,000
Taxi service 270,000 253,000 17,000
TOTAL $932,000 $821,000 $111,000

operation, using public funds to compensate the taxi company for the difference
between the regular 30-cent fare charged by the transit district and the reven-
ue required by the taxi company to operate at a profit. The taxing authority
of the transit district, they reasoned, could be used to raise the additional
funds.

The transit district, however, objected strongly to this proposal, on
the grounds that its recent studies had indicated that the automobile-orien-
ted property owners in the area would not agree to such a sizable increase
in taxes to support transit. Moreover, it said, the majority of families
living in the lower density residential areas, who would benefit most from
the proposed service, could well afford the one-dollar fare and were not in
need of public assistance.

It was decided that selective subsidization of the dial-a-ride service
was the best answer. An increase of only one cent per $100 assessed valua-
tion was made on property within the transit district, and this additional
revenue was used to purchase blocks of dial-a-ride tickets from the taxi
company at the regular rates.

City and county agencies in contact with low-income residents of the
area distribute the tickets according to the needs of their clientele. In-
dividual tickets are provided when appointments are made by the county
health center; subscription books are provided by the county welfare de-
partment to cover trips to its office and essential errands such as grocery

shopping. The employment service gives tickets to those going out on job
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interviews or starting work at places of employment that they would otherwise be
unable to reach. The city recreation department distributes still other tickets
where needed to both senior citizen and young people. Even the school system

supplies emergency transportation with dial-a-ride tickets.

Still in its experimental stages, this system of selective subsidization of
transit appears to be working well. First, there is no stigma attached to the
use of the tickets, since they are identical to those used by the regular sub-
scribers. Second, the relatively lower cost of subsidizing transit permits the
city and county to be generous in their interpretation of need, and many low-
income people are for the first time able to participate in community activities
and visit community facilities that were formerly beyond their reach. There is
also the possibility that increases in ridership of the dial-a-ride system from
subsidized fares will permit the operator to offer blocks of tickets to local

government at a lower rate in the future "[D-18].

In summary, by modifying the original dial-a-ride service to a more effici-
ent mode of operation by zone, and by integrating it with the existing transit
system rather than attempting to compete, the taxi owner has provided a much
needed public transportation service for the community. Moreover, he has secured
his investment in the taxi company, which he feared was threatened by the rising
costs of operating, and has doubled his former earnings by expanding into new

flexicab areas of service.

4,4 FLEXICAB AS A PROMOTER OF MASS TRANSIT USE IN A LARGE URBAN AREA
4.4.1 The Setting

The urban area hypothesized for this example has a population of 2 million,
of which 900,000 reside within a central medium density city. Secondary popula-
tion concentrations in the area include a city of nearly 300,000 to the north of
the central city and three smaller cities of 100,000 each. The remaining popu-

lation of 500,000 is distributed among unincorporated suburban and rural areas.

This urban area has traditionally been heavily oriented to the use of
private automobiles and has one of the finest urban freeway systems in the na-

tion. Only 3 percent of total trips are made by public transit. Buses are
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the principal mode of public transportation, but the area is also served by a
commuter rail line running between the second largest city to the central city
‘and continuing south to one of the smaller incorporated areas. The commuter

trains pass through several suburban residential areas along this route.

A recently formed areawide transit district has absorbed all of the
former independent bus operations into a single integrated service and is also
in the process of constructing a regional rapid rail system. Only one segment
of the rail system has been completed, a line that runs east and west from the
CBD, currently providing service to two major residential areas of the city.
Figure 6 shows the general configuratiop of the area, its transportation infra-

structure, and selected important generators of travel needs.

Nearly 30 percent of the area's population has incomes below poverty level.
Most of these low-income families belqng to minority groups living in low-
income neighborhoods in the older part of the city. Residents of these neigh-
borhoods who are employed work principally in the industrial area just north
of the city. Other low-income residential areas are located in the unincor-

porated areas adjacent to the industrial concentration.

In an effort to reverse the deterioration of the central city, a major ur-
ban renewal program is being carried out. New high-rise offices, retail com-
pPlexes, and a civic center are attracting more people to the CBD. The existing
road system is unable to accommodate the traffic that has been generated. Con-
gestion is severe in the downtown streets and on the freeways leading into the
CBD, and air pollution frequently reaches critical levels. The city has deci-
ded against devoting any additional CBD land to roadways or parking facilities

and is looking elsewhere for solutions.

Although some effort has been made to incorporate high-rise residential de-
velopment in the CBD renewal program, this type of housing could accommodate
only a fraction of those who work downtown. Some 97 percent of the CBD labor
force would still need to commute to work. Increased use of mass transit ap-
pears to be the only reasonable solution. But the problem is urgent, and mass
transit systems, even those using buses on existing roadways, can require years

to reach full service levels.
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4,4,2 Mass Transit: Existing System and Future Plans

The transit district operates a fleet of 400 buses on more than 50 routes
throughout the area, carrying an average of 25 million passengers annually, or
about 34,000 round-trip passengers per day. Express services, utilizing the
freeway system, carry commuters to the CBD and other job locations from all
important residential areas, and local services are provided within all four
cities, as well as in some of the higher density suburban areas. Service
along major routes is frequent, but in outlying areas headways are often as
much as one hour. A zonal fare system is utilized with fares running 25 cents
to $1.25 depending on the distance traveled. All in-city travel is 25 cents
and transfers are free. An annual deficit of $6 million is covered by taxes
assessed on property within the transit district [D-19].

The transit district is also responsible for the planning and construction
of the new rapid rail system, of which'an initial 1l-mile portion is already
in operation. This system carries 9,000 round-trip passengers per day. The
fare has been set at a flat 25 cents to promote ridership, but when the sys-
tem is extended beyond the city limits, a graduated fare similar to that used
by the buses will be established. Thus far, the system has cost nearly $1
billion in construction and capital equipment, largely paid for by DOT grants.
Its operating deficit in the first year of operation was nearly $3 million.
This and the local contributions to capital costs are paid for by a special
tax assessment on property, [D-19].

The commuter rail system carries 13,000 round-trip passengers per day,
most of whom travel from suburban stations to work in the CBD. Trains run
every 20 minutes during peak periods and once an hour otherwise. Fares range
from 60 cents to $1.50, higher than the buys fare for short trips but roughly
comparable to it for longer ones. The railroad company claims to be losing
$1 million per year in operating the commuter service' [D-19].

Long-range public transit plans for the area call for the extension of
the rapid rail system to all urban concentrations, thereby replacing the
existing express bus and commuter rail service. Not only will this elimin-
ate a large portion of the buses that now aggravate congestion problems in
. the CBD, but it is also hoped that the improved service will attract enough
‘ new ridership to reduce the number of private vehicles entering the area by
as much as 20 percent.
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However, the rapid rail system will not be complete for another 12
years, and traffic congestion and air pollution problems require more imme-
diate solutions. Existing mass transit ridership is low, primarily due to
lack of access in the middle-to-low density suburban areas and lack of con-
venient CBD circulation services. Also, commuter peak travel seriously'over-
loads the existing bus capacity, which discourages many potential riders from
using the system. However, the transit district is reluctant to invest in

upgrading a bus system that is scheduled to be replaced.

4.4.3 Former Taxi Resource

Before entering into flexicab operatidns, the taxi company ran a fleet
of nearly 400 vehicles within the central city. Taxis equipped with two-
way radios and meters and driven by employees of the company provided only

premium service, in accordance with local-taxi regulations.

In the year prior to the development of flexicab services, the company
grossed over $8.3 million in fares, but operating costs of nearly $55 per vehi-
cle per day left it with a net profit of only $331,000. The rising cost of ve-
hible replacement, communications equipment, rent, fuel, and labor had necessi-
tated a rate increase, and the number of passengers carried annually had dropped
11 percent from the previous year. Company management was convinced that any
further rate increase would discourage still more taxi users and that the only
solution was to expand into new areas that permitted more efficient utilization

of equipment and manpower [D-20].

4.,4,4 The Flexicab System

4.4,4,1 ORIGIN OF THE SYSTEM, The taxi company identified three potential
markets for its extended taxi services:

a. Providiﬁé convenient access to mass transit in middle-to-low density areas;
b.  Improving circulation in the CBD; and

c. Relieving some of the peak demand for mass transit during commuting hours.
Experiments in each market area were designed and the taxi company approached
local governments to obtain the necessary permits and make contractual arrange-
ments to begin service. South City was offered a turn-key dial-a-ride system

to provide both internal circulation and access to express bus routes and to the
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commuter rail station. Central City was asked to revise taxi regulations to
permit ride-sharing and the operation of flat-fare, fixed-route jitney services

in the CBD and along major travel corridors.

The initial reaction of the transit district to the entry of the taxi com-
pany into public transit was that their market was being threatened by compe-
tition. Since the public transit agency had only recently been formed and many
of its management personnel had formerly worked in privately owned transit com-
panies, this instinctive reaction might have been anticipated. The transit
district demanded that South City open the proposed dial-a-ride service to
competitive bidding and submitted its own offer. This offer, at nearly three
times the cost of the taxi bid, was rejected in favor of the private company's
proposal. '

The transit district then bitterly opposed any changes in taxi regula-
tions that would permit the operation bf shared cabs and jitney service in
Central City. The city, however, concerned with finding some immediate so-
lution to its critical traffic congestion and air pollution problems, was
willing to experiment and overrode transit district objections. To the sur-
prise of most of the parties concerned, the city did not, as was generally
believed, have any "anti-jitney' ordinances on its books. The only legal
changes necessary to implement the proposed jitney operation were to permit
sharing of taxi vehicles by passengers boarding and leaving vehicles at
different points and to establish a new flat-fare structure for service
along a fixed route. These changes in regulations were carried out within

a few weeks of the city's decision to experiment with jitney services.

Having lost the battle to block jitney service, the transit district
then proceeded to redeploy its buses so as to flood the CBD and jitney cor-

ridors with public transit competition to the new taxi company services [D-21],

While the taxi company's South City dial-a-ride service proved success-
ful and taxi-sharing improved revenues per vehicle-hour, the jitney service
failed for lack of ridership. One factor contributing to this failure,
aside from competing bus services, was the flat fare of one dollar which
the taxi company believed was necessary to operate at a profit; the level of
service offered by the jitneys was not sufficiently different from that of
the 25-cent bus ride to attract and hold regular users, except for the
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15-minute period of highest commuting demand when buses were severely over-

crowded.

Meanwhile, however, the transit district discovered that ridership of
their express buses serving South City had shown a marked increase since the
initiation of the dial-a-ride system. Overall ridership on routes coming
into the CBD had also improved with the greater availability of the less
costly shared-ride taxi service. Finally, the presence of the jitneys dur-
ing the extreme peak commuting periods had absorbed some of the intense de-
mand for bus capacity and had resulted in a more smoothly flowing transit
operation. The transit district began to recognize that flexicab services
might in fact benefit its mass transit services rather than detract from
them.

Meetings between the taxi company and the transit district led finally
to an integration of the two systems. Thé transit district encouraged com-
munities in the area to contract with the taxi company for dial-a-ride ser-
vices that would feed passengers to their existing line-haul buses and the
future rapid rail system. It also removed some of its larger buses from CBD
circulation, allocating them to improving service alorg its express routes,
and partially subsidized the taxi company's peak-period jitney operation so

that it could offer its service at a reduced fare.

4.4.4.2 TYPES OF SERVICES OFFERED. The taxi company now provides four types of
service within an integrated flexicab system: shared-ride and premium taxi
throughout its original service area; dial-a-ride systems for the smaller
communities; and jitney services along major transportation corridors in the

central city.

4.4.4.2.1 Shared-Ride and Premium Taxi Services, Taxis are now normally operated

in a shared-ride mode on a reduced rate schedule that assumes an average ocC-
cupancy of two fares per vehicle. Fares are charged according to a zonal
system rather than by meter. Each party pays the full amount of the fare

for its trip regardless of whether it has had exclusive use of the taxi or
has shared it with other parties. Any passenger who enters an empty cab may
request premium service. He is charged an extra fee of one dollar for exclu-
sive occupancy of the vehicle and to avoid the risk that his trip will be

interrupted to pick up or deliver another party.
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Average taxi fare is down from $2.85 to $2.65 and annual ridership has in-
creased from 2.9 million to 3.6 million, 90 percent of which is in the shared-
ride mode. Annual receipts from fares have grown to $9.5 million. Greater
needs for dispatching service under shared mode operations and generally higher
costs of operation due to inflation have increased costs per vehicle per day
to $64. Vehicle occupancy, however, has improved, permitting a reduction in
the size of the fleet to 379 vehicles. Annual operating costs of $8.86 million
leave the company with a net profit from the new taxi system of $687,000 [D-22].

4.4,4,2,2 Dial-a~Ride System. The taxi company now operates four dial-a-ride

Systems for communities outside the central city. They are turn-key operations
carried out under contract with local gdvernment. All operating functions

are performed by the taxi company: vehicle maintenance, hiring of drivers,
scheduling, and dispatching. The company also provides insurance and pur-
chases fuel, tires and other supplies necessafy to keep the vehicles in op-
eration. The city supplies the vehicles, which it can obtain under federal
and state capital grants as a public agency. The city also prescribes the
fare schedule, hours of operation, and level and types of services to be
provided, such as response times and assistance in boarding and carrying

packages for elderly and handicapped riders.

In the initial experiment in South City, local government also handled
the distribution of passes and subscription tickets and public information.
However, the taxi company found that city personnel had no experience in
advertising and ticket-selling, and the system almost failed in the begin-
ning through inadequate promotion. Taxi management now performs these

functions as well.

All fares collected are credited to the cities, and the cities are
billed at $10.60 per vehicle-hour by the taxi company. Vehicle replacement
cost amounts to 4 percent of the total operating costs of the dial-a-ride
system. Therefore the flexicab operator is able to offer his services at

this reduced rate to cities that supply their own vehicles.

Dispatching and management supervision of the dial-a-ride systems are in-
corporated into the company's basic taxi operation. At peak periods a special
dial-a-ride dispatch station is manned at the central dispatching facility,
but at other hours calls are handled by the regular taxi dispatchers.
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Costs to the taxi company of operating the turn-key services average $9.80
per vehicle-hour, including additional management and dispatching functions.
Vehicle-hours of operation for the four turn-key systems (16 vehicles, 13 hours
per day, 313 days per year) total 65,100, Annual net income from dial-a-ride
amounts to approximately $51,000 [p-23].

4.4.4.2.3 Jitney Services. Jitneys no longer operate on streets served by

buses, but are routed along adjacent streets. This modified approach not only
provides a more accessible total public transportation system, but also eliminates
the severe obstruction to traffic flow that was observed when both buses and

jitneys were loading and unloading passengers along the same routes.

A more personalized service, preferred by many users, is provided by the
jitneys than by the buses. Jitneys will stop at any point along the route
upon request, except at rush hours when traffic conditions require that they
stop only at designated loading zones. However, because of their smaller
passenger loads, they frequently run two or three blocks without loading or
unloading and will complete their run in less time than a bus on a parallel

Toute.

Twelve-passenger vans are used. The vans are purchased by the taxi com-
pany and leased to drivers who operate as independent entrepreneurs. The com-
pany permits drivers to work only part-time if they wish, and many operate
only during peak commuting hours. This flexibility allows the number of vehi-
cles competing for business to vary between high and low demand periods. Dis-
patchers, stationed at the CBD ends of the routes or at the highest demand
points of routes that do not come into the CBD, regulate headways during off-
peak hours. At peak-demand periods no control is exercised over headways,
and drivers are encouraged to make as many trips as possible, usually three per

hour.

Fares have been reduced from one dollar to 50 cents, or twice the amount
of the in-city bus fare. The transit district pays each driver who works a
route from 7 to 9 a.m. and 4 to 6 p.m. a subsidy of $3 per trip, or an equiva-
lent of 25 cents each for 12 passengers. Initially an attempt was made to keep
an exact count of the number of passengers carried, but this proved to be diffi-
cult, as it required riders to purchase tickets which then had to be collected
by the driver and turned in to the taxi company. A sampling of ridership dur-

ing these hours showed that jitneys averaged about 12 passengers per trip;
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therefore the fixed subsidy rate of $3 was agreed upon by the transit district
and jitney drivers.

Four hundred jitneys are now in operation, carryihg an equivalent of
34,000 round-trip passengers per day. Over 80 percent of these are commuters
traveling during peak hours. Drivers lease vehicles from the taxi company at
$25 per day, which includes maintenance and insurance. Fuel, which is exclu-
ded from the fee, may be purchased from the taxi company at a reduced rate.
Drivers earn between $55 and $160 per day, depending on the number of hours
worked, including the subsidy received from the transit district of peak-period
trips. Drivers' costs average $30 per day for the leased vehicle, fuel, and
dispatching services, leaving them with a net income of $25 to $130 per day.

The taxi company receives an average of $8,000 per day from jitney leasing;
fuel is sold at cost. Annual receipts amount to nearly $3 million. Costs of the
leasing operation are given in the table below. Net income from jitney leasing
is $230,000 [p-24].

Table 15. Annual operating expenses of a Jitney-
leasing operation in a large urban area.

Vehicle replacement (2-year life) $1,100,000
Maintenance and repair 1,200,000
Insurance 360,000
Management of leasing operation 100,000

TOTAL $2,760,000

4.4.4.3 RESULTS OF FLEXICAB IMPLEMENTATION. Annual net income resulting from
the entire flexicab system is given in the table below,

Table 16. Flexicab company net annual earnings
in a_large urban area.

Shared-ride and premium taxi services $687,000
Dial-a-ride systems 51,000
Jitney services (leasing) 230,000
TOTAL $968, 000

This represents over three times the annual net earnings of $292,000 for
the former taxi operation.
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Moreover, transit ridership has grown, and it has been demonstrated that
improvements in the quality of service can be effective in luring some commuters
away from using private vehicles. Peak-period traffic congestion in downtown
streets and on freeways leading to the CBD has been somewhat reduced, and the ef-
fect of improved traffic flow is beginning to show up as modest gains in air

quality.

Perhaps the most important result is that these benefits are being realized
now rather than 12 years from now when the new rapid rail system would be comple-
ted, because they result from flexicab transit services that could be implemented

in a very short period of time.
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5. RECOMMENDATIONS FOR FURTHER RESEARCH AND POLICY DEVELOPMENT

INTERPLAN suggests that the application of flexicab services to urban trans-
portation problems would be encouraged by further research and policy develop-
ment. Eight recommendations are made for specific tasks that would serve to

improve flexicab technology, implementation, and the regulatory environment.

5.1 RESEARCH ON IMPACTS OF JITNEY OPERATIONS

It is commonly believed that jitneys provide undesirable competition to
mass transit systems and add to problems of traffic congestion on city streets.
Only a very few cities in the United States permit their operation; in the rest,
jitneys are specifically banned.

It is INTERPLAN's belief that jitneys can, on the contrary, be of benefit
to mass transit by providing some of the peak-period capacity required at com-
muting hours. This could relieve transit authorities of the need to provide
vehicles and drivers used to meet demand during peak periods but underutilized
for the remainder of the day. It is also believed that operating jitneys on
streets parallel to those used by mass transit vehicles avoids aggravating
traffic congestion and makes public transit more accessible.

To verify these assumptions and, hence, to resolve the question of poten-
tial competition with transit services, a study of existing jitney operations,
both in this country and abroad, is recommended, focusing on the impacts of
jitneys on mass transit operations and their effect on traffic congestion.

5.2 DEMONSTRATION OF SUBSIDIZING PEAK-PERIOD JITNEY OPERATION

Should the results of the investigation described above prove favorable,
it is recommended that DOT fund a demonstration in which jitney operators are
subsidized to provide peak-period commuter services.

Many jitney operators work only part-time and prefer those hours when de-
mands are highest, e.g., commuter peaks. Since mass transif fares are usually
low due fo subsidization, it is difficult for jitneys to obtain riders when
they charge fares high enough to allow them a profit. A subsidy for peak-
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period operation would attract many part-time drivers, even some who have other

regular day-time employment but would run a few jitney tours before and after work.

The demonstration should be monitored for its effect on overall public tran-

sit ridership as well as on mass transit efficiency and traffic congestion.

5.3 CONTINUED DEVELOPMENT OF COMPUTER DISPATCHING SYSTEMS

Current efforts toward developing computerized dispatching systems should
be continued, with special emphasis on low-cost, simple-to-operate, and re-
liable systems suited to flexicab operations. The taxi industry would welcome
such an alternative to its present dependence on human dispatchers. However,
to be of use to the industry the system must be competitive, in terms of cost,
ease of supervision, and reliability, with the manual dispatching techniques that

are currently available.

5.4 DESIGN OF A FLEXICAB VEHICLE

There is a need for an attractive, low-cost vehicle with a comfortable ride
that can be utilized for a full range of flexicab services. It should be easily
modifiable by the operator to suit his own particular needs, and should be suited
for use in both passenger and goods transport. For example, the vehicle could per-
mit the operator to rearrange passenger seating or remove it to allow more room for

packages, according to the use to which the vehicle is being put at any one time.

Low fuel consumption and low maintenance are also essential features. Con-
sideration should also be given to the possible utilization of alternative fuels

such as natural gas.

The vehicle should provide a comfortable ride, approximating as closely as
possible the comfort of a private automobile. No vans currently available meet
this specification. Doors and steps should be designed to accommodate elderly
and handicapped riders, and the option of a wheelchair 1ift or ramp should be
available. There should also be convenient places for riders to place their
packages. Some considerétion might also be given providing optional facilities

for bicycle transport.

It is suggested that initially a survey be made of taxi, jitney, and dial-a-
ride operations to obtain specific suggestions on the characteristics and special

features that would be desirable in an improved flexicab vehicle.
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5.5 TECHNIQUES FOR DEMAND ESTIMATION

Flexicab systems must be designed according to estimates of potential demand
for services, which will determine the number of vehicles and drivers needed, the
frequency and length of service, and the size of the service area and of zones

which can meet the service standards of the proposed systenm.

A simple, reliable low-cost, technique of estimating demand that can be used
even by relatively unsophisticated potential operators in small communities is
urgently needed. Methods currently available are either imprecise or too costly
for most communities to undertake (see Appendix E). New services can fail because
of inaccurate demand forecasts. Underestimating the potential ridership can result
in a system too small to meet actual demands, such as in Fairfax City, Virginia, and
Santa Clara County, California. Overestimating demand can result in selecting fare
schedules which are too high, such as occurred in Yellow Cab Company's attempt to
operate jitneys in Los Angeles. More ‘reliable techniques of forecasting ridership
could reduce the possibilities for such situations.

5.6 RECOMMENDATIONS FOR FLEXICAB REGULATION

A survey of existing state and local regulations would reveal where these
frequently offer impediments to the implementation of flexicab service. A re-
port directed at legislators and policy makers in state and local governments
could, first, point out implementation problems created by certain common types
of regulation and, second, suggest model ordinances that could replace existing

ones.

The model ordinances should provide for controls essential to safeguarding
the public and assuring the reliability and adequacy of flexicab services to
meet local public transit needs. However, they should also offer operators
enough latitude with regard to service areas, fare schedules, and modes of op-
eration that flexicab experimentation will be encouraged.

5.7 DOT CAPITAL ASSISTANCE FOR FLEXICAB

It is possible within existing DOT legislation and operating procedures to
provide capital grants to local governments and transit districts for the pur-~
chase of vehicles and equipment for turn-key flexicab transit operations. Up
to this time, however, only state funds have been directed to this purpose. The
use of turn-key taxi-based services, especially in small urban areas, could be
increased by the availability of such funding from DOT.
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5.8 INFORMATION DISSEMINATION PROGRAM

Several recent innovations in public transit applicable to flexicab opera-
tion are not known to many taxi operators and officials of local governments.
These innovations include new modes and methods of operation, alternatives in
subsidizing services, and technolbgical developments. As more experiments in
flexicab are made and research and development projects are completed, more op-
tions in procedures and tools for implementing flexicab systems will be avail-
able.

There is a need for a continuous information program directed specifically
at those who must carry out flexicab implementation. DOT has access to informa-
tion that would be of value to operators and local government, but this informa-
tion does not now reach this audience effectively and promptly. A multifaceted
information service could be developed to include a periodical describing new
developments in the field, reprints of reports on experiments of broad applica-
tion, and field trips, seminars, and workshops for representatives of local

government and the taxi industry.

An effective DOT program of information dissemination could be instrumental
in developing flexicab systems in urban areas throughout the nation and con-
tribute substantially to solving current transportation and environmental prob-

lems.
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APPENDIX B
ORGANIZATIONS VISITED AND INDIVIDUALS INTERVIEWED

SHARED TAXI OPERATIONS

Orange and White Systems, Hicksville, New York
Mr. Charles Meyerson, President
Mr. Stanley Hirsch, Vice President

Royal Cab Company, Davenport, Iowa
Mr. Robert C. Cheray, President

Public Service Commission, Washington, D.C.
Mr. Louis Deeny

Police Department, Washington, D.C.
Mr. Charles E. Morgan, Chief, Public Vehicles Division,

DIAL-A-RIDE SYSTEMS: BUS OPERATED

Haddonfield Dial-A-Ride Demonstration Project, Haddonfield, New Jersey
Col. John Kerkering, Project Manager
Dr. Lawrence I. Schneider, LEX Systems, Inc.
Mr. Richard Scott, DAVE Systems, Inc.
Mr. Harry Juliano, DAVE Systems, Inc.

Regina Transit System, Regina, Saskatchewan, Canada
Mr. Gordon Robbins, General Manager, Telebus Services
Mr. Lloyd Scott, Assistant Manager, Telebus Services
Santa Clara County Transit District, San Jose, California
Mr. Louis L. Davis, President, LEX Systems, Inc.

DIAL-A-RIDE SYSTEMS: TAXI OPERATED

All-American Cab Company, Huntington Park, California
Mr. Donald G. Greyshock, President

City Manager's Office, El Cajon, California
Mr. Frank N. Mannen, Administrative Analyst

City Manager's Office, La Mesa, California
Mr. Michael W. Huse, Administrative Assistant-Operations

Yellow Cab Company, San Diego, California

Mr. Norman Bryant, General Manager
Mr. William Hilton, President
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Yellow Cab Company, Santa Barbara, California
Mr. M. Ernest Parks, President.

JITNEY OPERATIONS

Jitneymens Association, Atlantic City, New Jersey
Mr. Sidney Bergman, President

Jitney Owners Association, San Francisco, California
Mr. Louis Kritikakos, Vice President

Police Department, City and County of San Francisco, California
Officer Morris Martindale, Taxi Detail

Direccion General de Ingenieria de Transito y Transportes, Departmento del
Distrito Federal, Mexico City, D.F., Mexico
Ing. Angel Alceda Hernandez, Chief, Office of Transportation

Direccion General de Policia y Transito del Distrito Federal, Mexico City,
D.F., Mexico .
Mayor Eduardo Cardenas Pineda, Chief, Office of Control of Public
Services

Yellow Cab Company, Los Angeles, California
Mr. John M. Corsello, Assistant to the Executive Vice President

Southern California Rapid Transit District, Los Angeles, California
Mr. Peter G. Drake

Mayor's Office, City of Los Angeles, California

Mr. Norman Emerson, Executive Assistant to the Mayor

Mr. Graham O. Smith, Research Associate
Department of Public Utilities and Transportation, City of Los Angeles,
California

Mr. David B. Talcott, Senior Civil Engineer Assistant.
INTERNATIONAL TAXICAB ASSOCIATION
Mr. Richard Gallegher, Executive Director, Lake Forest, I1linois

Mr. Robert E. Samuels, President, Yellow Cab Company, Chicago, I1linois

Mr. John H. Davidson, Vice President-General Manager, Yellow Cab Company
of Kansas City, Inc. (now with Yellow Cab Company in Los Angeles)

Mr. Richard Gaylen, President, Valley Checker Cab Company, Van Nuys,
California
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U.S. DEPARTMENT OF TRANSPORTATION, URBAN' MASS
TRANSPORTATION ADMINISTRATION

Mr. Robert H. McManus, Associate Administrator, Office of Transit Planning
Mr. Theodore A. Munter, Assistant Chief Counsel, Program Division
Mr. Ronald Fisher, Office of Transit Planning

Mr. Jim Yu, Office of Program Planning,

U.S. DEPARTMENT OF LABOR
Mr. Lari F. Yud, Special Assistant for Urban Mass Transportation

Mr. James Perlmutter, Industrial Relations Specialist,
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APPENDIX C
DETAILED DESCRIPTION OF EXTENDED TAXI AND JITNEY SERVICES

DEMAND-RESPONSIVE SERVICES

Shared Taxi

DEFINITION. Two or more parties traveling between different origin
and/or destination points use the taxi simultaneously, Meters measuring
distance, and occasionally time, or zonal systems determine the amount of
the fare. Depending on the practice established by the operator, each
party pays the full fare he would be charged with exclusive use of the ve-
hicle, or parties share the single fare.

EXAMPLES. Washington, D.C.; Hicksville, New York; Davenport, Iowa;
Jacksonville, Florida; Little Rock, Arkansas.

MAJOR USERS. Upper income groups, especially non-drivers, commuters
traveling to and from mass transit depots, or within CBDs where parking
is difficult; also low income, elderly, handicapped and the young for es-
sential trips. Use is more widespread than with premium (one party) ser-
vice because of lower cost.

MARKET ENVIRONMENT. Universally applicable to CBDs and central cit-
ies of major metropolitan areas, as well as suburbs and small cities,

where it may serve as the only means of public transportation.

VEHICLES. Regular taxi vehicles are used, either five-passenger se-
dans or Checker Cabs, accommodating 7-8 passengers.

DISPATCHING. 1In Washington, D.C., many taxis operate in shared mode
without dispatching assistance; they cruise the streets and respond to
hails, picking up second parties if they are traveling in a direction com-
patible to the route of the initial passenger. Shared taxi operations in
small cities are controlled by centralized dispatching systems because de-
mand densities are too low to permit cruising. Computerized dispatch is
highly desirable even for relatively small fleets, since information needs
include address of pick-up, address of delivery, time of call, time ser-
vice desired (if pre-arranged), and number of people in the party.
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MANAGEMENT. Individual owner-drivers can operate in a non-dispatched
shared-taxi mode. Otherwise the service requires the experience and facili-
ties of established taxi operators.

LABOR. Part-time and full-time individual owner-drivers can operate
non-dispatched services. Dispatched systems usually rely on full-time dri-
vers, organized within the Teamsters Union or non-unionized, but may also

employ some part-time drivers.

IMPACTS ON OTHER MODES. Shared taxi services do not compete with re-
gional transportation systems, but rather promote their use by providing a
connecting link between home and the transit depot. In Hicksville, for ex-
ample, the heaviest use of shared taxis is by Long Island Rail Road commu-
ters. However, making shared taxi services available can diminish demand
for premium service because of its lower cost to the user. Shared cabs are
also highly competitive to local mass t}ansit, especially where transit ser-

vice is poor and fares are high.

REGULATORY ENVIRONMENT. Sharing of taxis is illegal in most cities in
the United States, and local ordinances would have to be changed before this

flexicab mode could be implemented.

PROFITABILITY. All shared taxi services currently in operation are be-
ing operated at a profit. Their lower cost per passenger provides them with
a larger market than premium service, and it is expected that they will con-
tinue to be profitable even as increased rates shrink the demand for premium

service.

Dial-a-Ride/Jitney for Small Cities

DEFINITION. These can be dial-a-ride systems or combined demand-respon-
sive and fixed-route systems that provide the sole means of public transpor-
tation in communities too small or too dispersed to support a mass transit
system. Different vehicles may be used for dial-a-ride and jitney portions
of the operations, or the same vehicles may provide demand-responsive service
in residential areas, switching to the jitney mode (fixed route) in the down-

town area.
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EXAMPLES. Batavia, New York and Ann Arbor, Michigan.

MAJOR USERS. All groups of non-drivers and drivers whose cars are not
available. Ease of parking in such communities encourages the use of pri-

vate vehicles over the transit service.

MARKET ENVIRONMENT. Can be implemented in small urban areas and subur-

ban communities of major urban areas.

VEHICLES. In combined services, small vans carrying 12 to 15 passen-
gers are most appropriate for the demand-responsive portion as well as most
jitney routes. Some jitney services on more heavily traveled routes may be
sufficient to justify minibuses of 18 to 30 passengers, but these vehicles
are too large for demand-responsive service. Dispersal of vehicles to meet
demands throughout the community is more easily accomplished when the vehi-
cles are interchangeable for either'mode. Five-passenger taxi vehicles are
used in E1 Cajon and La Mesa, where operators provide only dial-a-ride ser-

vices.

DISPATCHING. Dispatching capability is essential for the demand-res-
ponsive portion of the service. Although the amount of information to be
processed for each service request is the same as with shared taxi, the
need for a computerized dispatching system is not so great because of the

lighter overall demand for service.

MANAGEMENT. The older, combined dial-a-ride/jitney services in Bata-
via and Ann Arbor are operated by transit-oriented managements. The newer,
exclusively dial-a-ride systems of El1 Cajon and La Mesa are operated by the
Yellow Cab Company of San Diego under contract to the local governments.
Taxi operators appear to have an advantage over former transit people in

being more familiar with dispatching and flexible routing procedures.

LABOR. The transit-oriented systems tend to use drivers affiliated
with the Amalgamated Transit Workers Union, while taxi-oriented systems
use former taxi drivers who either belong to the Teamsters Union or are
not organized. These services offer employment opportunity for both full-

time and part-time drivers.
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IMPACT ON OTHER MODES. Small city dial-a-ride/jitney systems are highly
competitive to local mass transit services. When the new system is publicly
implemented, redundant transit services are usually abandoned, and unless
population size and density increase remarkably, they are not likely to be
reinstated once the more personalized services are in operation. The inno-
vative system is also highly competitive to existing premium taxi services;
it is only when a passenger cannot tolerate the delays in being picked up or
indirectly routed to his destination that he will choose the more expensive
mode of transportation. The higher the level of service provided by the dial-

a-ride system, the lower will be the demand for taxi service.

REGULATORY ENVIRONMENT. The private operation of dial-a-ride and jit-
ney services is commonly prohibited or restricted by local or state ordi-
nances where they compete for riders within the service area of an existing
public transit service. Where no such'service exists, or where the city
jitself seeks to replace an unsatisfactory mass transit system with a more
flexible system, local ordinances present very little problem. There may,
however, be conflicts with state regulations if the new service is also to
operate outside of the city limits. In California, for example, a privately
operated dial-a-ride or jitney service is currently not pernitted under state
PUC regulation to generate more than two percent of its revenue outside of
the city it has a permit to serve. This means that the service areas of
these innovative modes must be restricted to the city proper and cannot re-
spond to needs in residential areas that lie beyond the city limits. Since
dial-a-ride is especially suited to low density residential neighborhoods,

efforts are being made to change this regulation.

PROFITABILITY. All of the dial-a-ride/jitney services that currently
provide the sole means of public transit in small urban areas are subsi-
dized. Bus-oriented systems tend to require greater subsidies because of
higher labor costs, the larger vehicles that are usually employed, and the
need to develop a new capability in dispatching and flexible routing.

Taxi-based systems operate at lower cost.



Dial-A-Ride for Severe Weather Areas

DEFINITION. Door-to-door demand-responsive services can be provided
for urban areas that suffer extremes in weather conditions which make it
very unpleasant for people to wait on the streets for mass transit vehicles
and occasionally make it hazardous for people who own cars to drive them.
They can be operated exclusively as dial-a-ride systems or in conjunction

with mass transit.
EXAMPLES. Regina, Saskatchewan.

MAJOR USERS. In addition to the normal users of public transit--those
without cars or unable to drive--these systems also carry people who choose
to leave their cars at home. The system must be able to tolerate extreme
fluctuations in ridership occasioned by sudden changes in the weather. Sea-
sonal variations in demand are also more extreme than would occur in more
clement areas. Experience in Regina indicates that significant demands ex-
ist even in high-income residential areas. Services are so reliable that
even pre-school age children travel alone.

MARKET ENVIRONMENT. Except for heavily concentrated central business
districts, where mass transit service can be provided within very short
headways, these demand-responsive services are feasible in all kinds of

market areas--large and small cities, as well as suburbs.

VEHICLES. Smaller vans (12-15 passengers) are preferred over those of
higher capacity because of greater maneuverability in the winding streets
and cul-de-sacs of residential areas and because it is difficult to provide
prompt and relatively direct service for a larger number of riders. Relia-
bility and safety of operation under extreme weather conditions are primary
vehicle requirements.

DISPATCHING. A dispatching system is essential for demand-responsive
service. The degree to which a computerized system is necessary depends on
the percentage of irregular and spontaneous demands compared to pre-arranged,
regular demands. Ridership of the Regina system is heavily oriented to sub-
scribers, for example, and has no need for computerized dispatching capabil-
ity.
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MANAGEMENT. Where the system operates solely as a demand-responsive ser-
vice, taxi experience would be preferred. However, when dial-a-ride and mass
transit are to be operated as a single integrated system, coordination of the
two parts of the system may be better under a transit-oriented management, as

in Regina.

LABOR. The selection of employees is likely to reflect management back-
ground. Taxi management will use former taxi drivers, while bus-oriented

management will select and retrain bus operators for the new service.

IMPACTS ON OTHER MODES. Where integrated with mass transit, the dial-
a-ride service will improve ridership of the other mode. Otherwise, a sepa-
rate demand-responsive system would be extremely competitive with mass tran-
sit, especially in residential areas and in severe weather conditions. This

service would also be competitive to premium taxi operatioms.

REGULATORY ENVIRONMENT. The same regulatory problems apply here as
with small city demand-responsive systems.

PROFITABILITY. Under certain conditions a taxi company might profit-
ably extend its services into this area, putting on extra drivers and uti-
lizing every available vehicle for group riding at times when extreme wea-
ther conditions prevail. Systems currently operated, however, are subsi-
dized.

Feeder Service to Mass Transit

DEFINITION. Dial-a-ride systems in low- to medium-density residential
areas are designed to carry users of mass transit systems between home and
transit depots. They are used primarily in conjunction with rail systems
where stops are far apart. Ridership of the combined service can be encour-
aged by a joint fare system and coordinated scheduling, as in the case of
AC Transit and BART in Contra Costa County, California.

EXAMPLES. Haddonfield, New Jersey; Hicksville, New York; Contra Costa
County, California.

MAJOR USERS. Commuters to the central city of large metropolitan areas

are the principal users of feeder systems. These systems eliminate the need
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to provide all-day parking facilities at commuter stations and may permit
the commuter's family to do with one less car. Shopping and entertainment
trips to the city also generate significant demands.

MARKET ENVIRONMENT. Primarily suburban residential areas.

VEHICLES. Small vans carrying 12 to 15 passengers appear to function
best in residential areas.

DISPATCHING. Preponderance of regular commuters permits pre-scheduling
of runs and should reduce the per passenger work-load for dispatching ser-
vices. Computerized systems could be useful, but not so essential as for

systems designed primarily for intra-community services.

MANAGEMENT. Local taxi operators can provide this service under con-
tract to local government or the regional transportation system. The great
differences between dial-a-ride and regional mass transit systems argue
against attempting to operate both systems with the same management per-
sonnel,

LABOR. Heavy peak-period demands provide an excellent employment op-
portunity for part-time drivers.

IMPACTS ON OTHER MODES. This type of service can be highly effective
in promoting the use of the regional transit system. It would be competitive
to existing local bus systems and may reduce emergency trips to the transit
depot via taxi.

REGULATORY ENVIRONMENT. If the service is initiated privately by a
local taxi company, ordinances would have to be changed to permit group
riding, and some opposition could be expected from any local transit operator.
Impfementation would probably be easier if the service is initiated by the
regional transit system itself, especially where the system is closely tied
to a region-wide overall trénsportation authority. Where the new system is
sponsored by local government, new ordinances can easily be enacted and a
competing public bus system simply phased out.

PROFITABILITY. A demand-responsive feeder system could be operated
profitably as part of a local taxi business. However, such a service may
also be subsidized by the regional transit system to promote ridership
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or by local government to provide mobility within the community for residents

without their own means of transportation.

Welfare Service for Low-Income Areas

DEFINITION. These services are designed to meet the transportation needs
of low-income areas where local mass transit is inadequate. Dial-a-ride, jit-
ney or combined modes can be used. Access to health and welfare facilities
is always provided. Some services also provide transportation to work where
available jobs are inaccessible without a private automobile. Systems may
serve to carry low-income residents to points at which they may transfer to

local mass transit, or they may operate a parallel, independent service.

EXAMPLES. Buffalo, New York; Columbus, Ohio; Anchorage, Alaska; Hart-

ford, Connecticut; St. Petersburg, Florida.

MAJOR USERS. Users are primarily the unemployed and the elderly and
handicapped recipients of welfare assistance. Less frequently, the systems
are used for commuting by low-income persons employed at out-of-the-way manu-
facturing plants. Services are also designed to provide mobility to the young
residents of low-income areas who have no other mears of transportation to
community facilities. Often, residents of the area have insufficient command

of English to use regular public transit.
MARKET ENVIRONMENT. Low-income residential areas in central cities.

VEHICLES. Usually small vans suited to demand-responsive applications.
They are often provided with curb-level steps, handrails and other safety
features for use by the elderly and handicapped. Passenger vehicles can also

be useq.

DISPATCHING. Taxi-type dispatching services are necessary to handle
spontaneous demands for service with dial-a-ride operations. Many door-to-
door trips can be pre-arranged, and the driver simply given a printed list
of passengers' names, addresses and destinations. Jitney-type services can
be operated with on-site dispatching to insure proper headways or without dis-
patching control. '

MANAGEMENT. These systems are frequently managed by local agencies con-

cerned with welfare in low-income areas. In small cities this agency may

Cc-8



turn over the actual operation of the service to the local taxi company .
Since these trips can usually be scheduled outside of peak-demand times
for taxi services, they offer a good business opportunity.

LABOR. Unless the service has been subcontracted to an existing taxi
company, drivers will be recruited from the neighborhood, since it provides
work for those who would otherwise be unemployed. Where many residents have
only limited skills in English, using local drivers can be especially help-
ful.

IMPACTS ON OTHER MODES. Since these Systems are implemented where reg-
ular public transit services are inadequate, they have little impact on ex-
isting transit systems. Some taxi trips may be replaced, since often taxis
are the only form of vehicular transportation available to many low-income

persons.

REGULATORY ENVIRONMENT. These systems normally do not conflict with
other public transportation services, and are usually sponsored by govern-
ment. There appears to be little difficulty in their being implemented un-
der existing regulations.

PROFITABILITY. Many welfare-oriented transportation systems for low-
income neighborhoods in the United States have been implemented under the
federally assisted Model Cities Program. Others are funded by local govern-
ment as part of a community effort to improve living conditions of low-
income groups. Fare are kept low or omitted entirely so as to provide the
maximum mobility for those who would otherwise be unable to travel. When
operation is subcontracted to a local taxi company, fares are sometimes paid
by tokens or coupons provided at no charge to passengers making essential
trips. The taxi operator then turns these in to the local agency and re-
ceives payment for his services in an amount covering his actual costs plus
a small profit. Subsidization of some form is always required for the op-
eration of these services.

Transport of the Handicapped in Wheelchairs

DEFINITION. Special services to provide mobility for users dependent
on wheelchairs,
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EXAMPLES. Santa Barbara, California.
MAJOR USERS. Handicapped in wheelchairs.
MARKET ENVIRONMENT. All types of urban areas.

VEHICLES. Vans or Checker Cabs especially fitted with wheelchair 1lifts,
handrails and other safety features, such as restraints that hold the wheel-

chair as well as the rider in case of sharp stops and turns.
DISPATCHING. Demand-responsive dispatch facilities.

MANAGEMENT. Normally a private company operating a related business,

such as an ambulance service or a taxi service.

LABOR. Drivers employed by operator for regular service. However,
physical strength and tact are both necessary in performing this service, and

the operator will generally select particular drivers to answer these calls.

IMPACT ON OTHER MODES. This service is not competitive with other modes
of mass transit and regular taxi operations. In fact, it can relieve the
local transit system from the need to equip vehicles for use by the handi-

capped in wheelchairs.
REGULATORY ENVIRONMENT. No problems.

PROFITABILITY. These services are generally subsidized by local govern-
ment, but can also be undertaken by large health facilities, or non-profit
service organizations. The operator usually contracts with the sponsoring
organization to provide these services at a low fare for which he is compen-

sated at a rate that allows him a profit.

Inter-School Transit for Special Students

DEFINITION. Public school systems often find it more practical to con-
centrate certain types of facilities at one location. Students in need of
these special facilities are transported during school hours to these loca-

tions for physical therapy, computer and language training, and so forth.
EXAMPLES. Santa Barbara, California.

MAJOR USERS. School children, usually only a few at each pick-up point.
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MARKET ENVIRONMENT. School districts in all sizes of cities and sub-

urban areas.

VEHICLES. Taxis or small vans are most suited to the transport of the
small number of students at each scattered location. Where the local taxi
operator provides the service, he will use vehicles that happen to be free
from his other services. School buses can also be used if the trips will
be completed before the end of the school day.

MANAGEMENT. Sponsored by the school system and subcontracted to a
local carrier, frequently a local taxi company.

LABOR. Regular drivers of the local carrier, with some selectivity to
use those who get along with children.

IMPACTS ON OTHER MODES. None.

REGULATORY ENVIRONMENT. No problems because it is a privately con-
tracted service.

PROFITABILITY. Provides an opportunity to the local carrier for addi-
tional use of vehicles and drivers in low-demand periods. Contractual
agreements compensate the operator for his services, including profit.

Service for Retirement Complexes

DEFINITION. Services tailored to meet the needs of residents of retire-
ment complexes for access to downtown shopping and recreation.

EXAMPLES. Portland, Oregon.

MAJOR USERS. Elderly, usually middle-income retired. Many are women
who do not drive.

MARKET ENVIRONMENT. Any size of city or suburb where the residential

complex is located at some distance from the downtown area,

VEHICLES. Depending on the size of the complex, vehicles can range
from passenger cars -to minibuses. Age of the users makes ground-level ac-
cess and handrails essential; package accommodation is desirable.

DISPATCHING. Normally, these Systems are operated on a fixed route and
schedule, but they can be modified to provide door-to-door service. In the
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latter instance, taxi-type dispatching services are needed, but on a small

scale.

MANAGEMENT. The small scale of the operation provides opportunities
for self-employed owner-drivers. This service could also be a logical ex-

tension of local taxi service.

LABOR. Owner-drivers, part-time or full-time relief drivers, or em-

ployees of participating taxi companies.

IMPACTS ON OTHER MODES. These special services are implemented only
where other modes of public transportation are not convenient and premium
taxi service is too expensive. They are not significantly competitive with

either of the alternative modes.

REGULATORY ENVIRONMENT. Service is usually either contracted for by an
association representing residents' interests, or provided as a service by
the management of the retirement complex. Regulatory problems do not normally

arise.

PROFITABILITY. The operator is able to provide this service at a profit,
either by charging a fare in excess of his costs, or by being subsidized by
the residents' association or management of the retirement complex. Again,
this presents a good opportunity for a taxi company, especially when its pre-
mium rates are too high for frequent use by this group of potential riders.

Transport of Walking Wounded

DEFINITION. Walking wounded are persons injured and needing hospital
attention, but not so severely hurt that they need ambulance service. It is
common practice in most industries to assign one of the injured person's co-
workers to drive him to the hospital, thus losing the output of both people.
Taxi companies contract with plants to provide transportation for walking
wounded sa that a co-worker need not be called upon for the trip to the hos-

pital.
EXAMPLES. Davenport, Iowa.

MAJOR USERS. Employees of local industries.
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MARKET ENVIRONMENT. Industrial developments of all sizes of cities
and their environs.

VEHICLES. Taxis.

DISPATCHING. Uses taxi-type dispatching methods.

MANAGEMENT. Taxi company or cooperative.

LABOR. Taxi drivers.

IMPACTS ON OTHER MODES. None; replaces use of private automobiles.
REGULATORY ENVIRONMENT. No problems.

PROFITABILITY. Comparable to premium taxi service. Employers pay the
fare.

Transport for Customers of Auto Repair Shops

DEFINITION. Auto rebair shops commonly provide transportation to work
or home to customers who must leave their cars for extensive repair work.
Using mechanic employees to provide these services is expensive and results
in losses of productivity. Auto shops can arrange with local taxi companies
to carry on these transportation services for them. The customer is given a
coupon, signed by the owner or manager of the repair shop, the taxi driver
records the fare when the customer is delivered to his destination, and the
customer signs the coupon to indicate that he has received the service. Cou-
pons are redeemed by the auto shop for full value of the fares. Tips given
by customers to the taxi drivers are kept by them as usual.

EXAMPLES. Santa Barbara, California.

MAJOR USERS. Commuters to work and those not normally employed who
usually drive.

MARKET ENVIRONMENT. Can be used in any type of community, except CBDs
with good, frequent public transit and low-income residential areas of
cities where automobile ownership is rare,

VEHICLES. Taxis.

DISPATCHING. Uses taxi dispatching system.
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MANAGEMENT. Taxi company or cooperative.

LABOR. Taxi drivers.

IMPACTS ON OTHER MODES. None; replaces use of private automobile.
REGULATORY ENVIRONMENT. No problems.

PROFITABILITY. Comparable to premium taxi service.

FIXED OR SEMI-FIXED ROUTE SERVICES
Service for Intercity Terminals

DEFINITION. Fixed-route or modified fixed-route (optional stops) services

for passengers traveling to or between intercity rail, bus or air terminals.

EXAMPLES. Extinct Parmalee System, Chicago, Illinois; airport limousine

services in all major cities.
MAJOR USERS. Intercity travelers.
MARKET ENVIRONMENT. Large cities.

VEHICLES. Taxis, limousines or vans with adequate accommodation for
passengers' luggage are easier to manipulate through city streets. Large
buses function well when demand densities are high and a portion of the trip

is made on freeways, especially to air terminals.

DISPATCHING. Reliability of service is of primary importance, and usu-
ally requires dispatchers on-site at major stops along the run. Route de-
viations are sometimes handled via two-way radio, which can also be used to
pre-order taxi services for individuals wishing to travel beyond the fixed-

route service, as in Kansas City.

MANAGEMENT. This service may be operated by an association of individ-

ual owner-drivers, by a taxi company, or by private or public bus operators.

LABOR. Open to full-time or part-time drivers. Services are provided
by vehicle owners or employees of taxi or bus operations, depending on the

management .

IMPACTS ON OTHER MODES. This service impacts only on taxi services,

which provide the only practical alternative means of transportation for a
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traveler with luggage. Public transit does not normally attempt to provide
service to or between intercity terminals.

REGULATORY ENVIRONMENT. These services are usually provided by holders
of exclusive franchises from local government.

PROFITABILITY. Operators undertake these services as profit-making ac-
tivities.

Jitney Between Fringe Parking and CBD

DEFINITION. Shuttle service for automobile commuters between fringe _
parking lots and their final downtown destinations. Reduces CBD traffic [
congestion and permits higher economic use of downtown land area. Vehicles
may all follow a single route, or they may be dispatched to different down-
town locations.

EXAMPLES. Seattle, Washington. |

MAJOR USERS. Commuters and other traveling to the CBD for shopping,
business errands, and entertainment.

MARKET ENVIRONMENT. Medium and large central cities of metropolitan
areas.

VEHICLES. Large-capacity vehicles are needed for commuters at peak-
periods. Mass transit buses or minibuses can be used.

DISPATCHING. On-site dispatching at peak periods should be provided, i

especially where vehicles are destined for different downtown locations.

MANAGEMENT. This service is appropriate for management by a mass transit
operator, but it could also be carried out by small private companies under
contract to local government. The peak-period demand would probably con-
flict with regular taxi service, but could be operated as a separate busi-
ness venture under taxi management.

LABOR. Would reflect type of management in being either bus driv-
ers or employees of small private companies. The heavy peak demands at
either end of the work day make this a good opportunity for part-time workers.
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IMPACTS ON OTHER MODES. This service is competitive to regional mass
transit in that it encourages commuters to use their own cars for trips from
the suburbs. It also competes with use of regular mass transit services
within the city if operated by another entity. However, this additional ser-
vice might relieve the local transit system of some of its peak demands for
vehicles and drivers, and thus reduce its overall cost of operation. Reduc-
tion of downtown congestion would also permit the more efficient operation

of transit buses.

REGULATORY ENVIRONMENT. There would be no problem if the service was
operated as a part of the mass transit system or under contract to local
government. If a private entrepreneur attempted it on his own, however, he
would probably be prevented by anti-jitney ordinances.

PROFITABILITY. These services could be operated at a profit, especially
if part-time drivers could be employed, even without local subsidization.
Normally, however, these services are sponsored by local government as a part

of their efforts to improve the CBD environment.

CBD Circulation Minibus

DEFINITION. Fixed-route public transportation at frequent intervals
with frequent stops to provide access between points in downtown business

and commercial establishments.
EXAMPLES. Salem, Oregon; Los Angeles, Califormia.

MAJOR USERS. People who work in the downtown area, especially during
the noon hour, and people on shopping trips. '

MARKET ENVIRONMENT. CBD circulation systems can be useful even in rela-
tively small cities where the commercial area is long and narrow. Distance
between stores of more than three blocks can be enough to discourage walking
from one to the other, especially when the shopper is carrying heavy or awk-
ward packages or is accompanied by small children. They are even more neces-
sary in large CBDs where traffic is congested and parking space is difficult
to find.
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VEHICLES. Minibuses are preferred for this service because they can
maneuver more easily in and out of the traffic flow than larger buses, and
they do not contribute as much to traffic congestion and air pollution.
They are also less expensive to operate. However, the timing of this ser-
vice permits the use of the part of the regular bus fleet otherwise used
only for peak-period commuting. Therefore it is common to see full-size
buses used for downtown circulation systems. Jitney vans carrying 12-15
pPassengers can also be used.

DISPATCHING. Dispatching services are not needed for this fixed-route,
regularly scheduled service.

MANAGEMENT. The local bus company is best able to carry out this func-
tion because of the similarity to regular bus service and because it has ve-
hicles and drivers available. It is possible, however, for a taxi company

or private individuals to offer this type of service as a jitney operation.
LABOR. Full-time bus drivers or jitney operators.

IMPACT ON OTHER MODES. Conflicts could occur where both public transit
and private jitneys were simultaneously attempting to provide CBD circula-

tion without prior arrangement to serve different routes.

REGULATORY ENVIRONMENT. Jitney services would require changes in pub-
lic transit ordinances in most urban areas. Opposition to this from the
local mass transit operator could be expected unless cooperative agreements
had previously been made. No problems would occur if the transit operation
itself provided this additional service.

PROFITABILITY. CBD circulation services are often underwritten by
local retailers to promote business, as is the case in Salem, Oregon. The
city itself may also finance the service, sometimes in conjunction with a
program of fringe parking and shuttle service, to relieve downtown traffic
congestion and promote increased commercial activity in the CBD.

Jitney to Suburban Shopping Areas

DEFINITION. Fixed-route service between residential developments and
major shopping areas in suburban communities. The commercial area may be

a freeway-oriented shopping center accessible only by private automobile.
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EXAMPLES. Davenport, Iowa; Rochester, New York.

MAJOR USERS. Housewives and others not regularly employed are the ma-
jor users. Those below driving age and those who cannot afford cars also

use the service. Some may commute to sales jobs at the center.

MARKET ENVIRONMENT. Low-density suburban areas without other forms of

public transit.

VEHICLES. Vans and small buses carrying up to 30 passengers are ade-
quate for the normal moderate demand. There should be accommodation for

packages.
DISPATCHING. No special dispatching capability is required.

MANAGEMENT. Private small operators, such as local taxi companies or
owner-drivers, can best function in this area. The jitney service may be an
off-peak adjunct to a demand-responsive system that carries commuters at peak

periods.

LABOR. Since the demands for this service continue throughout the day,
drivers will usually work full-time or for most of the normal work-day. They
may also be the same drivers used for commuter-oriented services offered by

the same company.
IMPACT ON OTHER MODES. None.

REGULATORY ENVIRONMENT. Local ordinances will usually have to be
changed to permit jitney operations. There may be additional difficulties

with state regulations if the service area is unincorporated.

PROFITABILITY. Long hours, small passenger loads and relative long dis-
tances would make it difficult to realize a profit out of this operation alone.
It may, however, help an operator who also provides commuter services keep his
vehicles and drivers employed during the hours between commuter peaks. Owners
of stores in the shopping center may also find it profitable to subsidize the

service so that their establishments are accessible to more customers.

Campus Services

DEFINITION. Fixed-route service between classrooms and student resi-
dences, possibly extending beyond the campus proper into an adjacent urban
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area, providing access to retail, entertainment and community facilities.
Schedules should correspond to intervals at which classes begin.

EXAMPLES. University of California at Santa Cruz and at Davis; Uni-
versity of Texas at Austin.

MAJOR USERS. Students would be the principal user group, but instruc-
tors and staff may also make use of the service, as well as visitors to the
campus.

MARKET ENVIRONMENT. Campus and adjacent residential and commercial
areas.

VEHICLES. Vans and small buses appear to function best, but full-size
buses can also be used. Accommodation for bicycles would be useful when
student residential areas are beyond easy biking from the campus but stu-
dents need bikes to travel between classes. Book racks are also needed.

DISPATCHING. Not necessary.

MANAGEMENT. Student unions or enterprising private groups of students
could provide this service. The local taxi company might undertake it, but
only as a separate operation.

LABOR. Part-time student drivers are usually available and would seem
to be a good choice for this type of work.

IMPACTS ON OTHER MODES. None

REGULATORY ENVIRONMENT. Services within the campus proper would fall
under the jurisdiction of the educational institution. Where services were
extended into an adjacent community, a permit to operate would be required
from the local government.

PROFITABILITY. This service could be offered as a modest profit-making
venture, but some subsidy is preferable so that fares can be kept within
reach of the student riders. The subsidy might take the form of vehicle
acquisition by the institution or the student body, or both capital and op-
erating expenses might be subsidized. Service operations might be subcon-
tracted to a private operator, perhaps the local taxi company.
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Intra-Airport Services

DEFINITION. Shuttle services between airlines and between airport

parking lots and passenger depots.
EXAMPLES. Los Angeles, California; Kansas City, Kansas; New York City.

MAJOR USERS. Airline passengers.
MARKET ENVIRONMENT. Large airports serving major metropolitan areas.

VEHICLES. Small buses, especially equipped with wide doorways and racks

to accommodate passengers carrying luggage. Taxis can also be used.
DISPATCHING. Needed only to keep réliable headways.

MANAGEMENT. Most common is the small private transit company. However,
taxis can also be utilized in a shared-ride mode, as a part of their regular

airport access services.

LABOR. Usually non-union bus drivers, but may also be taxi drivers if

the company offers this service.
IMPACTS ON OTHER MODES. Nome.

REGULATORY ENVIRONMENT. Airport grounds are normally under the juris-
diction of a special authority that may grant franchises or permission to op-

erate these services.

PROFITABILITY. Intra-airport services are usually operated as profit-

making businesses by private entrepreneurs.

Late-Hour and Weekend Jitney on Bus Routes*

DEFINITION. At low-demand times, such as early morning, late evening
and over weekends, when ridership is not sufficient to justify the use of
mass transit buses, jitneys are used to provide public services along the
bus routes. The jitneys run at fairly long but regular intervals, stopping

only when hailed.
EXAMPLES. None.

MAJOR USERS. Regular riders will be commuters whose work schedules be-

gin or end at times when bus services are not provided. Elderly persons and

*innovative service not previously implemented.
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those under driving age without access to private transportation will also
use the service, especially over weekends for visiting and trips to church
and recreational facilities.

MARKET ENVIRONMENT. Residential areas in large and small cities and

suburban areas where bus services are curtailed at night and on weekends.

VEHICLES. Passenger vehicles or small vans are most efficient because
ridership is low.

DISPATCHING. To insure regular headways, services should be controlled
by a dispatcher. If the service is operated by a taxi company, radio fa-
cilities can be used. Otherwise an on-site dispatcher, possibly one of the
drivers, would take this responsibility.

MANAGEMENT. This type of service can be provided by the local taxi
company or by jitney operators assigned to épecific routes. The taxi opera-
tor has the advantage of being able to employ his night shift vehicles more
fully between calls for taxi service and can quickly substitute one vehicle

for another if the jitney-route driver is away on a taxi call.

LABOR. Taxi drivers or owner-drivers of jitneys and their relief men.
This type of flexicab service provides special opportunities to part-time
drivers, such as students and those holding other regular-hour employment.
There may be some objection by the bus drivers' union to turning this service
over to unaffiliated drivers.

IMPACTS ON OTHER MODES. Local bus services should benefit from increased
ridership, since transit passengers can be guaranteed a means of getting
home again if they are out later than regular bus hours or must start out in
the mornings before bus service is available. Some reduction in demand for
taxi service could be expected, especially among the elderly on weekends, but
most users of the new service would not normally take taxis, and their fares

would represent increases in overall Trevenue.

REGULATORY ENVIRONMENT. If undertaken under an agreement with the lo-
cal mass transit operator, existing regulations governing the transit service
might be extended to the new service. If undertaken privately, changes in
anti-jitney ordinances would be necessary,
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PROFITABILITY. Since no experiments in this type of flexicab operation
were discovered, estimates of profitability can only be speculative. Owner-
operators of jitneys make only modest profit on high-density travel routes,
and it would seem unlikely that they would profit from this low-demand type
of service. Taxi operators may find it more feasible to provide the service
because they would have a certain number of vehicles on the road at these
hours and would be able to make more intensive use of them. It is highly

probable, however, that some community subsidy would be required.

Jitney to Reduce Peak-Hour Demand for Mass Transit*

DEFINITION. Jitney services provided at peak commuter hours on OT paral-

lel to heavily used mass transit routes.
EXAMPLES. None.

MAJOR USERS. Commuters, especially those traveling short distances or

to points between rapid rail transit stations.

MARKET ENVIRONMENT. Central cities of large metropolitan areas, usually

in or near the CBD.

VEHICLES. Small vans carrying 12 to 15 passengers are most appropriate.
Passenger vehicles can be used, but may not be so efficient as the higher
capacity vehicles and would contribute more to congestion, air pollution and
fuel consumption. Larger buses would have more difficulty in moving in and
out of traffic flow to make the frequent stops called for by this type of ser-

vice.

DISPATCHING. Peak-period jitney services are provided without dispatch-

ing assistance.

MANAGEMENT. Owner-drivers or leasors of jitney vehicles. This mode ap-
pears to offer a good opportunity for taxi companies to extend their opera-

tions.

LABOR. Self-employed owners or leasors of vehicles. The short periods
of peak demand offer a good opportunity for part-time work. These services

may even be carried out by a driver on his way to and from another regular-

*Innovative service not previously implemented.
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hour job, operating as a sort of professional carpool. He may even have

regular riders who are destined for the same downtown location.

IMPACTS ON OTHER MODES. Regional rapid rail systems that terminate in
the central city should benefit from jitney commuter services, since jitneys
can provide local shuttle services based at the rail stops for people whose
final destinations are beyond convenient walking distance. Jitneys would
then be competing with local bus services, but this competition may actually
be of benefit to the bus system because it reduces extreme peak demands for
vehicles and drivers. Taxis in CBDs are usually operating at maximum capac-
ity during peak periods; competition from jitneys at these times would prob-
ably not affect their overall ridership.

REGULATORY ENVIRONMENT. Anti-jifney ordinances in effect in most cities

would have to be changed to permit jitney operation.

PROFITABILITY. Existing jitney services offered in the U.S. and abroad
do operate at a profit. However, if jitneys are to offer supplemental peak-
hour transit service, transit operators may find it desirable to offer a
small subsidy in order to insure that enough jitney drivers are attracted to

carry a significant number of passengers.
DELIVERY SERVICES

Package Delivery for Local Merchants

DEFINITION. Where rapid delivery is desired but the volume of deliveries
is too small to warrant operation of its own delivery van, a retailer will
contract for delivery services. In large cities, there is usually sufficient
demand for such services to support a specialized delivery business. In
small cities or suburban areas, these services will usually be provided by

the local taxi operator under a contract to the retailer.
EXAMPLES. Davenport, Iowa.
MAJOR USERS. Retail establishments.
MARKET ENVIRONMENT. Small cities and suburbs.

VEHICLES. Taxis can be used for many of these deliveries, but vans are
especially useful when large items must be carried or when seasonal volume
is high. Improvement of package carrying capacity for multi-purpose taxi-
related services is needed.
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DISPATCHING. Pickup times can be regularly scheduled, but usually ser-

vice is on a demand basis, requiring regular taxi dispatching operations.

MANAGEMENT. This type of service is a practical extension of taxi op-
erations. Speed of service and reliability are essential, as in other taxi
operations. Deliveries can be made during low demand periods and can some-

times be combined with passenger services to the same neighborhood.
LABOR. Taxi drivers.
IMPACTS ON OTHER MODES. None.
REGULATORY ENVIRONMENT. No problems.

PROFITABILITY. Some taxi companies charge an extra delivery fee in ad-
dition to the premium fare to compensate for the driver's having to leave his
vehicle to complete the delivery. Othe? companies, interested in developing
delivery services to keep their vehicles and drivers employed at slack times,
will offer more attractive rates. All delivery services are operated for
profit. Types of products utilizing rapid delivery include: flowers, candy,
other perishable food products, ice, liquor and drugs.

Telegram Delivery

DEFINITION. Delivery of printed telegrams to addressees under contract
to local Western Union offices. Message has usually been received previously
by telephone, so these confirmation copies need not normally be delivered

immediately.
EXAMPLES. Santa Barbara, California.
MAJOR USERS. Telegraph offices.

MARKET ENVIRONMENT. Small cities and suburban communities where volume

of business does not justify in-house delivery capability.
VEHICLES. Taxis.
DISPATCHING. Regular taxi dispatch system is used.
MANAGEMENT. Taxi company.

LABOR. Taxi drivers.
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IMPACTS ON OTHER MODES. None.

PROFITABILITY. This service is always carried out as a profit-making
adjunct to normal taxi operations.

Private Mail Pickup and Delivery

DEFINITION. As public mail service has become slower, less frequent
and less reliable in recent years, many business firms have found it neces-
sary to supplement mail delivery by other means. This is especially true
of firms operating in small cities or in suburban locations outside of major
cities. Rather than using an employee to make supplementary trips to the
post office, some business firms contract with local taxi companies to pro-
vide this service for them. On regularly scheduled tours or in response to
special requests, taxi drivers take mail to the post office or pick up mail
from post office boxes and deliver it to the business establishment.

EXAMPLES. Davenport, Iowa.
MAJOR USERS. Business firms.

MARKET ENVIRONMENT. All areas where public mail services are not suf-

ficient to meet business needs, especially in small cities and suburbs.

VEHICLES. Taxis; vans may be used if the taxi company undertakes this

extended service on a large scale, or sizable packages are involved.

DISPATCHING. Dispatching capability is needed in order to respond to
special (unscheduled) demands.

MANAGEMENT. This is another practical extension of taxi services to

utilize vehicles and drivers at non-peak hours of service.

LABOR. Taxi drivers. Business firms feel more assured when one par-
ticular driver is permanently assigned to the job, especially where valuable
packages or large checks are among the mail being delivered.

IMPACTS ON OTHER MODES. None.
MARKET ENVIRONMENT. No problems.

PROFITABILITY. This type of flexicab service is only undertaken as a

profit-making venture.
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Delivery of Meals-on-Wheels

DEFINITION. Hot meals prepared by a welfare agency or service organi-
zation are delivered to low-income elderly or bedridden recipients who are
not able to cook for themselves. Delivery is frequently carried out by vol-
unteers, but in some instances this part of the operation is subcontracted

to a local taxi company.
EXAMPLES. Santa Barbara, California.

MAJOR USERS. Elderly and bedridden, usually residents of low-income

areas.
MARKET ENVIRONMENT. Primarily small cities and their environs.

VEHICLES. Vans are preferred to passenger-type taxi vehicles because

of greater capacity and more convenient doorways.

DISPATCHING. Prearranged delivery‘schedules do not require regular
taxi dispatching capability.

MANAGEMENT. Taxi operator.

LABOR. Taxi drivers.

IMPACTS ON OTHER MODES. None.
REGULATORY ENVIRONMENT. No problems.

PROFITABILITY. Since the recipients of the means are generally of low
to moderate income, the program must be subsidized. The subsidy may be pro-
vided by the welfare or service organization, in which case it may be possi-
ble for the taxi company to provide this service at a profit. However, the
taxi company may undertake to carry out the service at cost or as a public
service, absorbing the operating costs.

Door-to-Door Air-Taxi Delivery

DEFINITION. A combined taxi and airline delivery service for packages
that must be delivered more quickly than by other types of air mail or freight
service. Cooperative operating agreements between taxi companies in various

cities and air freight or airline companies permits the package to be picked
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up by a taxi in the city of origin; delivered to the air terminal; flown be-
tween cities as passenger luggage rather than air cargo; and picked up by
taxi at the airport in the destination city and delivered directly to the
adressee. Materials shipped include half-life drugs, computer tapes, govern-
ment forms or documents due by absolute deadlines, ad campaign material,
films, research reports, and blueprints that would otherwise have to be hand-

carried by a courier.
EXAMPLES. Skycab, American Parcel Service in all major cities.
MAJOR USERS. Business firms.
MARKET ENVIRONMENT. All sizes of cities and environs served by airlines.
VEHICLES. Taxis.
DISPATCHING. Taxi dispatching capability.

MANAGEMENT. Taxi companies for local delivery; air freight or special-

ized air carriers for intercity service.
LABOR. Taxi drivers (for surface transport segment).
IMPACTS ON OTHER MODES. None.
REGULATORY ENVIRONMENT. Permissive.

PROFITABILITY. This type of extended taxi service provides another
profitable area of business for existing taxi companies.
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APPENDIX D
BASES OF DATA PRESENTED IN HYPOTHETICAL
EXAMPLES OF FLEXICAB APPLICATION

Items are numbered to correspond to references in the text of Section 4.

EXAMPLE 1: FLEXICAB AS THE SOLE MEANS OF PUBLIC TRANSIT IN A SMALL URBAN AREA
(1) Former Taxi Resource
Monthly revenue:
43 trips/day x $2.20 average fare x 30 days/mo. = $2,838

Monthly costs:

Vehicles 2 S-passenger cabs
Vehicle replacement ' - 5 yrs.

Original cost of vehicle $3,800

Average length of trip 5 mi.

Fuel consumption 12 mpg

Fuel cost 57¢/gal.

0il consumption 5 qts./mo.

0il cost 60¢/qt.

Tire replacement (2 vehicles) 5 sets/yr.

Tire cost/set (retreads) $52/set
Insurance $75/mo./vehicle
Legal and accounting costs 1% of gross
Miscellaneous expenses 1/2% of gross
Drivers' wages $4/hr.

Vehicle replacement (2 vehicles x $3,800 ¢ 5 yrs. + 12 mo.) $ 127

Fuel (43 trips x 5 mi. x 30 days + 12 mpg x 57¢) $ 3086
0il (5 qts. x 60¢) $ 3
Tires (5 sets x $52 + 12 mo.) ' $ 22
Insurance (2 vehicles x $75) . $ 150



Drivers' wages ($4 x 13 hrs. x 30 days) $1560

Payroll taxes $ 71
Workmens' compensation $ 138
Maintenance (own repair shop) $§ 25

Repair shop rent and phone --

Legal and accounting (1% x $3,000) $ 30
Miscellaneous (1/2% x $3,000) $ 15
Telephone answering service for evenings and weekends $ 100
Total monthly operating cost $2,547

Annual Profit:

Monthly revenue $2,838
Monthly costs 2,547
Monthly profit ) . $ 201

x12
Annual profit $3,492

(2) The Proposed Bus System

The transit operator's bid of $22 per vehicle-hour is derived from the
bid of Southern California Rapid Transit District to the City of Huntington
Park. SCRTD's bid of $23.50 was reduced slightly to reflect a lower wage
scale in the smaller community used as the example in the text. Ridership
of 500 per day represents one percent of the area's population, a reasonable

estimate for a new line-haul system at this level of service.

Daily revenue

(500 passengers x 25¢ fare) $ 125
Annual revenue

(313 days (365 less 52 Sundays) x $125) $39,125
Annual costs to the city of providing the bus service would be:

3 vehicles x 13 hrs./day x 313 days/yr. x $22/vehicle-hr. $268,554



The annual deficit of operating costs over revenue would be:

Annual revenue $ 39,125
Annual costs 268,554
Annual deficit $229,429

(3) The Flexicab System: Revenues and Cost to City

Revenue from the flexicab system based on an average of 500 and 1,000
passengers pér day, including Sundays, would be:
500 x 25¢ $125/day x 365 days
1,000 x 25¢ $250/day x 365 days

$45,625/yr.
$91,250/yr.

Costs to the city would be based on using 3 vehicles full-time plus 2
vehicles half-time, or an equivalent of 4 full-time vehicles for 365 days
per year: .
4 vehicles x 13 hrs./day x $11/vehicle-hr.
= $572/day x 365 days = $208,780/yr.

Deficits to be covered by the city would then be:

500 passengers/day:  $572-$125
1,000 passengers/day: $572-$250

n
]

$447 x 365 days
$322 x 365 days

$163,555
$117,530

Net cost to the city of the flexicab system as a percent of the proposed
bus system would be:

500 flexicab passengers/day: $163,555 = $229,429
1,000 flexicab passengers/day: $117,530 ¢ $229,429

71.1%
51.2%

(4) Model for Flexicab Jitney/Dial-a-Ride Service

The combined jitney/dial-a-ride service described here is modeled pri-
marily on the Regina Dial-a-Ride Bus system, which operates regularly scheduled
tours within 2ones and transfers passengers to the line-haul services with
access to other zones. The assumption that most riders are regular users and
the technique for computer printing of pick-ups for each tour also come from
the Regina system. Regina drivers also plan their own routes to accommodate

last-minute additional requests for service, as described in the hypothetical
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example in Section 4.

(5) Flexicab Operating Costs

It is assumed in Table 10 that the manager functions as the principal
dispatcher, earning a salary of $26,000 per year. The dispatcher's relief
periods, taken at low-demand times, are covered by relief drivers. An addi-
tional $4,000 per year is budgeted for benefits (i.e., workmen's compensation,
health insurance, payroll taxes) and for vacation replacement of the manager-

dispatcher.

Drivers are paid $4 per hour. The system requires 18,890 driver-hours
per year, or the equivalent of 4 operating 13 hours for 365 days per year,
resulting in direct wages of $75,920. A full-time mechanic at $10,400 per
year is included. An additional $16,000 is budgeted for benefits.

Vehicle replacement is based on a three-year life for the three Dodge
vans ($5,500 new) and for the two taxi vehicles ($3,800 new). Replacement
of $24,100 in vehicles every three years results in an annual replacement
cost of $8,033.

Vehicle maintenance is estimated roughly on the basis of $50 per week
for each of the 5 vehicles in the fleet ($50 x 52 x 5 = $13,000). The salary

of the mechanic is included under drivers' wages above.

The estimates for gas, oil and tires assume an average of 900 miles per
day for the total system. This is based on 10 mi./tour x 2 tours/hr. x 13
hrs. for each of the 3 vans, or substitute taxi vehicle when a van is out of
service, plus an additional 110 mi./day for the emergency pick-ups by taxis
that insure a high level of service. On the basis of 10 mpg and 57¢/gallon,
annual fuel costs amount to $18,725. 0il at 60¢/quart, consumed at a rate
of one quart/1000 miles, comes to $197. Twenty sets of retreated tires at
$60/set of four would cost $1,200. Annual expenditures would then amount to:

Gas $18,725
0il 197
Tires 1,200

Total $20,122



Radio equipment costs are assumed to run $1,500 for the dispatcher's site
and $650 for each of the 5 vehicles in the fleet, or a total of $4,750. A
10-year life is normal for such equipment, implying an annual cost of $475.

Insurance at §75 per month for each of the 5 vehicles amounts to $4,500
per year.

License plates for the 5 vehicles cost an estimated $840 per year, about
$200 per van and $120 per taxi.

Rent of $250 per month, or $3,000 per year, is considered adequate in a
city of this size to provide a facility for dispatching and managing the
system. Phone costs will probably amount to nearly as much as rent, around
$2,500 per year. $1,000 is allocated for annual replacement of office equip-

ment, and $700 is budgeted for supplies and miscellaneous expenditures.

Legal and accounting services are estimated as 1 percent of gross receipts
from all flexicab operations, or roughly $2,800, while computer services
provided by the city college could be expected to amount to about $450 per
month, or $5,400.

Many of these detailed cost figures are also used as the basis for esti-
mating operating expenses for other dial-a-ride services of the three hy-
pothetical flexicab systems.

(6) Premium Taxi Service

The average number of trips per day is assumed to have dropped from 43
to 23 with the implementation of the subsidized flexicab service, since many
former taxi trips were made during the day and are now being made using the

city-subsidized service.

Annual revenue:
23 trips/day x 365 days x $3/av. fare = $25,185

Annual operating costs:

Drivers' wages: Since the night work load is so light, college
students can be used as drivers. They work for-a $2/hr. minimum
wage, plus benefits and tips, and sleep and study between calls.
An average of 4 hours/day of daytime drivers is logged to premium

taxi service at $4/hr. for drivers' wages. Total wage costs to
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the flexicab operator are:

(11 hrs. x $2) + (4 hrs. x $4) + $5 benefits
= $43/day x 365 = $15,695/yr. '

The cost of dispatch services during the day is absorbed by the
flexicab operation; night dispatching by the answering service
costs $10/day, or $3,650/yr.

The expenses of vehicle replacement, maintenance, license fees, radio
and insurance have already been charged to the basic flexicab opera-
tion. Costs of gas, oil, and tires are based on an average trip length

of 5 miles, or a total of 41,975 miles per year:

Gas (41,975 + 12 mpg x 57¢) $1,994
0il (41,975 + 1000 mi./qt. x 60¢) 25
Tires (1 extra set/yr. x $60/set) ' 60
Total $2,079

In summary, total annual operating costs are:

Drivers' wages $15,695
Night dispatching 3,650
Gas, o0il and tires 2,079
Total $21,424

Annual net income:

Revenue $25,185
Cost 21,424
Net income $ 3,761

(7) Evening Shoppers' Service

Annual operating costs:

Subsidy by Merchants Association $15/vehicle-hr.
Days per year (52 Fridays + 12 additional days
at Christmas) 64 days/yr.
Hours of operation (7-10 p.m. x 64 days) - 192 hrs./yr.
Wages at time-and-a-half:
Dispatcher $7/hr.
Telephone clerical $5/hr.
Driver $6/hr.
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Daily mileage (based on the ratio of 900 mi./day for
13 hrs./day for shoppers' service, less 10% for reduced
night-time ridership) 187 mi./day

Annual mileage (187 mi./day x 64 days) 11,968 mi./yr.

Annual wage costs (one dispatcher, one telephone-cleri-
cal, 3 regular and one half-time relief driver:
$7 + $5 + (3-1/2 x $6) = $33/hr. x 3 hrs. x 64 days/hr.) $6,336

Annual vehicle-related costs (based on the ratio of
costs of gas, oil, tires and vehicle replacement of
$28,100 for regular daytime service for 328,500 mi./yr.

x 11,968 mi./yr. for shoppers' service) $1,024
Total operating costs ($6,336 + $1,024) $7,360
Annual revenues ($15/vehicle-hr. x 192 hrs./yr. x 3-1/2
vehicles) $10,080
Annual net earings:

Revenue $10,080

Cost . 7,360

Net earnings $ 2,720

(8) Special Events Evening Service

Annual net earnings:
Hours of operation (24 theater performances
at 2 hrs./night, plus 8 all-evening rodeos,
festivals, etc. at 5 hrs./night) 88 hrs./yr.
Same revenue and operating costs/hr. as
for shoppers' service.
Earnings calculation, based on $2,720 net
earnings for shoppers' service:

88 hrs./yr. for special service _ 24
$2,720x 192 hrs./yr. for shoppers' service ey

(9) Subscription Service to Packing Plants

Wages $15/day/driver plus
15% for benefits
Vehicles 3 vans
Passengers/vehicle 10 pass.
Passengers/run 30 pass.



Runs/shift
Shifts/night
Peak packing season

Operation during peak season

Computer and clerical service
Subsidy from packing plants
Fee for administration from packing plants
Annual revenue:
No. of passengers (3 vehicles x 10 pass./
vehicle x 2 runs/shift x 2 shifts/night x
6 nights/week x 10 weeks)
Annual subsidy (75¢/passenger x 7,200
passengers)
Administration fee

Total annual revenue

Operating costs:
Drivers' wages (3 x $15/day x 60 days)
15% for benefits
Total wages
Vehicle costs

Annual mileage (40 mi./day/vehicle

x 3 vehicles x 60 days)

Vehicle costs (calculated as before)
Wages § vehicle costs ($3,105 + $616)
Wages § Veh. cost/rider ($3,721 ¢ 7,200
riders
Computer and clerical costs
Total costs ($3,721 + $1,700)

Annual profit

Revenue $7,900
Costs 5,421
Profit $2,479
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2 runs
2 shifts
10 wks./yr.

7 days/wk.
40 mi./day/veh.

$1,700/yr.
75¢/passenger
$2,500

7,200

$5,400
$2,500
$7,900

$2,700

$ 405
$3,105

7,200 mi./yr.
$616

$3,721

52¢
$1,700
$5,421



(10) Special Delivery Services

These are the types of supplementary services carried out by taxi op-
erators in small cities such as Santa Barbara, Calfiornia, and Davenport, -

Iowa, and would be appropriate for this hypothetical community.

Driver and vehicle 1 full-time equivalent
Hours of operation 8 hrs./day, 6 days/week
Wages (including 15% benefits) $4.60/hr.
Vehicle costs $2.20/hr.
Operating costs ($4.60 + $2.20) $6.80/hr.
Daily revenue : $75/day
Annual Profit
Revenue ($75/day x 313 days) $23,475

Costs ($6.80 x 8 hrs./day x 313 days) 17,027

Profit ' $ 6,448

EXAMPLE 2: FLEXICAB AS A SUPPLEMENT TO A LIMITED MASS TRANSIT SYSTEM IN
A MEDIUM-SIZE URBAN AREA

(11) Mass Transit System

The hypothetical bus system is based roughly on the system operating in
Santa Barbara, California in 1972. Headways, fares, subsidy required, rider-
ship, and operating costs per vehicle-mile are typical of line-haul systems

of this size.

(12) Former Taxi Resource

The former taxi operation hypothesized for this example is derived
largely from the 1972 experience of the Yellow Cab Company of Santa Barbara,
California, prior to its experiment with dial-a-ride service. Operating cost
data were supplied directly by the company, rather than derived as in Example
1, but have been modified to reflect current prices and wage levels and the
type of operation postulated for this example. Fare costs reflect the use
of natural gas at 15¢ per gallon.
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(13) The Flexicab System

The initial flexicab operation is taken from the experience of Yellow
Cab Company of Santa Barbara with an experimental dial-a-ride service.
Ridership and operating cost data approximate those of the actual system,
although 12-passenger rather than 10-passenger vans were used, and several
regular taxi drivers shared dial-a-ride assignments rather than a few being
permanently assigned to the job. Criticisms of the system are INTERPLAN's,
but are based in part on information supplied by the company. Mr. Ernest
Parks, President of Yellow Cab Company, was very generous not only with in-
formation about his own operations, but also in spending several hours re-
viewing INTERPLAN's hypothetical systems and suggesting changes to increase

their realism.

(14) Integrating Bus and Dial-a-Ride °

The concept of integrating demand-responsive and line-haul bus services
is borrowed from Regina, but the idea of a bus operator's subcontracting
with a taxi company for dial-a-ride feeder services is an INTERPLAN invention.
The ridership postulated for the combined system-- 3 percent of the area's

population-- has actually been achieved in Regina.

(15) Jitney as Bus Substitute

Operation of jitneys as substitutes for buses is also an INTERPLAN in-
vention. The operating arrangements are hypothetical but believed feasible,

and the ridership and fares are thought to be reasonable speculations.

(16) Revenues and Costs of the Flexicab System

Day-time dial-a-ride service revenues:

Average no. riders/tour 3.5 riders
Tours/hour 3  tours
Hrs./day’ 13  hours
Days per year (no service on Sundays) 313'days
Zones 6 zones
Vehicles/zone _ 2 vehicles
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Full fare $1

Discounted subscription fare (20% off) 80¢

Discounts Apply to 30% of fares
Passengers/year (3.5 av. riders/tour x 3

tours/hr. x 13 hrs. x 6 zones x 2 veh./

zone) = 1,638 passengers/day x 313 days/

yr.) 512,694/yr.
Discounted fares (1,638 passengers/day x
30%) 491/day
Regular fares (1,638 - 491) 1,147/day
1,147 passengers at $1 regular fare $1,147

491 passengers at 80¢ discounted fare $ 393
Total daily farebox revenue ' $1,540
Annual revenue ($1,540 x 313 days/yr.). $482,020

Evening and Sunday dial-a-ride service revenues:

Passengers/hour/zone ' 6 pass.
Vehicles/zone 1 veh.
Zones 6 zones
Hrs./week (5 hrs./day x 6 days/week +

18 hrs. Sunday) 48 hrs.
Fare (no subscribers at off-hours) $1

Weekly revenue (6 passengers/hr./zone x
1 vehicle/zone x 6 zones x 48 hrs./week
x $1 fare) : $1,728
Annual revenue ($1,728 x 52) $89,856

Jitney service revenues:

Subsidy from transit district $9/veh. hr.
Hours of operation 48 hrs./wk.
Vehicles 4 veh.
Weekly revenue ($9/veh./hr x 48 hrs./

week x 4 veh.) $1,728
Annual revenue ($1,728 x 52) $89,856

Total annual revenue, daytime and evening,
dial-a-ride and jitney ($482,020 +
$89,856 + $89,856) : $661,732
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Combined dial-a-ride and jitney operating expenses:

Annual salary of manager, including benefits $30,000
Annual salary of dispatcher, including '

benefits $12,000
Dispatchers 3 persons
Vacation replacement for manager and
dispatchers $10,000
Total driver hours/year
Weekdays: 13 hrs. x 12 veh. x 313
days/yr. = 48,828
Evenings: 5 hrs. x 10 veh. x 313
days/yr. = 15,650
Sundays: 18 hrs. x 10 veh. x 52
week/yr. = 9,360
' 73,838 hrs./yr.
Drivers' wages, including benefits $5/hr.
Vehicles 12 veh.
Vehicle cost $5,500
Maintenance per vehicle $50/wk.
Average use of vehicle 400 mi./day
Natural gas fuel 15¢/gal.
Average consumption of fuel 12 mpg
Average consumption of oil 2.5 qts./veh./mo.
Cost of oil 60¢/quart
Sets of tires 2.5/veh./yr.
Cost of retread tires $52/set
Cost of two-way radio $650/veh.
Cost of dispatch center radio $1500/station

Insurance

License fee

Computer services

Rent

Telephone

Legal and accounting services
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Wages and benefits

Manager, including benefits $30,000
3 dispatchers, including benefits 36,000
Vacation replacements 10,000
Drivers (73,838 hrs./yr. x $5/hr.) 369,190

Total wages and benefits $445,190

Vehicle replacement (12 veh. x

$5,500 + 3 yrs.) $22,000
Vehicle maintenance ($50/veh./wk.

X 12 veh. x 52 wks.) $31,200
Fuel, oil and tires: '
Natural gas (400 mi./day x 12 veh.

+ 12 mpg x 15¢/gal. x 365) $21,900
0il (2.5 qts./mo. x 12 veh. x 60¢/gal. x 12) §$ 216
Tires (2.5 sets/yr. x 12 veh. x $§52/set) $ 1,560

$23,676

Radio equipment (12 veh. x $650 plus
3 stations x $1,500) $12,300

Annual radio equipment cost ($12,300 : 10yrs.) $ 1,230

Insurance ($80/mo. x 12 veh. x 12) $11,520
License fees ($200 x 12 veh.) $ 2,400
Rent ($500/mo. x 12) $ 6,000
Phone ($500/mo. x 12) 6,000
Office equipment and miscellaneous 3,000
Total $15,000
Legal and accounting (1.5% of $662,000) $ 9,930
Computer ($500/mo. x 12) 6,000
Total $15,930

(17) Premium Taxi Service

Revenue
Trips/yr. with former service 450,000 trips
Reduction under competing flexicab service 70%
Average fare $2
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Former annual operating costs . $720,000

Increase in operating costs/passenger 17%
Passengers/trip 2 passengers
Revenue (450,000 trips x 30% of former

use x §$2) $270,000

Operating costs, former operation:

Passengers/yr. (450,000 trips x 2 pass./
trip) 900,000 pass.

Cost/pass. ($720,000 : 900,000) $0.80

Operating costs, new operation:

Pass./yr. (900,000 x 30%) 270,000 pass.
Costs/passenger ($0.80 x 1.17) $0.936
Annual operating costs (270,000 pass.

x $0.936) $252,720

Net profit, new operation:
Revenue $270,000
Operating costs 252,720

Net profit $ 17,280

(18) Subsidy of Low-Income Ridership

The subsidy program described is an INTERPLAN invention, which to our
knowledge has never been attempted. It was drawn up so as to keep tax in-
creases to a minimum and incur no loss for the new flexicab operator while
offering essential transportation to those in the community who cannot afford
the relatively high cost of the personalized transit services. INTERPLAN
also believes it is essential to provide subsidized transportation so that it
carries no stigma; therefore, the use of regular dial-a-ride tickets is

suggested.

EXAMPLE 3: FLEXICAB AS A PROMOTER OF MASS TRANSIT USE IN A LARGE URBAN AREA
(19) Mass Transit System

The bus system is patterned roughly on the AC Transit District service
operating in and around Oakland, California, scaled down to fit the popula-
tion of the hypothetical urban area. Daily round-trip passengers on the

imaginary system amount to 1.7 percent of the area's 2 million population.
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The rapid rail system is an INTERPLAN invention. Some of its character-
istics are taken from the BART system in the San Francisco-Oakland metro-

politan area. Ridership amounts to 0.45 percent of the area's population.

The commuter rail system approximates the Southern Pacific Railway
service from San Jose to San Francisco. Ridership, fares, and operating
deficit are close to those in effect in 1973. The hypothetical system carries
0.65 percent of the area's population, yielding a total daily round-trip
transit ridership of 2.8 percent of the 2 million population of the area.

(20) Former Taxi Resource

The former taxi operation is assumed to have had an exclusive franchise
for service within the city of 900,000 population. The 400 vehicles in the
fleet provide a ratio of 0.44 taxis per 1,000 population, considered to be
fairly representative of cities of this size range where entry is restricted

(median licenses per 1,000 population for all cities is 0.57).

Revenue:
Vehicles in fleet 400 veh.
Average no. fares/day 20 fares
Average fare $2.85
Annual revenue (400 x 20 x $2.85 x 365) $8,322,000

Operating costs of premium taxi operation in the medium-sized city are
$0.936 per passenger, or $1.87 per trip. Of this 65% is wages, while 35% is
other costs. Wages in the large city are assumed to run 50% higher (e.g. $6/hr.
for drivers as opposed to $4/hr. in the medium-sized town). Some of the
operating costs, such as rent, legal and accounting services and advertising
are assumed to be higher in the large city, but are offset in part by savings
in bulk purchasing of fuel, vehicles, and other equipment and supplies made
possible by the size of the larger operation. It is assumed, therefore, that
costs other than wages would be 40% higher overall. Thus:

Wages/trip ($1.87/trip x 65% x 1.5) $ 1.82

Other costs/trip ($1.87 x 35% x 1.4) .92

Total costs per trip $ 2.74
per vehicle/day ($2.74 x 20) $54.80
fleet/yr. ($54.80 x 400 x 365) $8,000,800
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Net profit:

Annual revenue $8,332,000
Annual operating costs 8,000,800
Annual net profit $ 331,200

(21) Origins of the Flexicab System

The hypothetical original jitney operation described here is closely
patterned on the experiences of Yellow Cab Company and La France Transporta-
tion Systems in attempting to initiate jitney services in Los Angeles in 1974.
The Southern California Rapid Transit District strongly opposed the move, and
when overruled by the City Council and Board of Utilities and Transportation,
it did apparently expand its routes so as to compete with one of the new jitney
services. Yellow Cab Company operated through leasing and charged a $1 fare,
as in the hypothetical example. The evaluation of the causes of failure re-
flects INTERPLAN's opinion, but a representative of the Yellow Cab Company
has since stated that he believes a 25-cent fare and subsidized operation are
essential to successful operation. Acceptance by the transit district and
the coordination of jitney and bus services is an INTERPLAN invention, but is

believed to be feasible.

(22) New Taxi Service

No data were found for a taxi operation's change from premium to shared

mode; hypothetical data were selected as reasonable for this example.

Passengers/yr. 3.6 million pass.
Average taxi fare $2.65
Operating costs . $64/veh./day
Vehicles in the fleet 379 veh.
Annual revenue (3,600,000 pass. x $2.65 av. fare) $9,540,000
Annual operating costs ($64 x 379 veh. x 365) $8,853,440
Net profit:

Annual revenue $9,540,000

Annual operating costs 8,853,440

Annual net profit $ 686,560
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(23) Dial-A-Ride Systems

The four systems hypothesized for this example are taken from turn-key
services now operated in three California cities: Huntington Park, El Cajon,
and La Mesa. The rate of $10.60/hr. is slight lower than the $11.00 rate
generally considered appropriate by knowledgeable taxi operators, but was
selected to demonstrate the effect of having vehicles provided by the com-
munity rather than by the operator. It is assumed that wage scales in these
suburban communities are the same as those in the small city described in
Example 1 (e.g., $4/hr. for driver's wages); this may not be true where the
community is near enough to a large city to reflect its higher wage scale.

It is assumed that overall operating costs per vehicle-hour are identical to

those in the small city system, less vehicle replacement costs.

Small city system (Example 1):

Annual operating costs $194,400
Vehicle replacement costs per year 8,000

Operating costs net of vehicle replacement $186,400
Annual vehicle hours 18,980 veh.-hr.

Suburban dial-a-ride services:
Number of systems 4 systems
Vehicles per system 4 vehicles

Hours of operation (no night or Sun. service) 13 hrs./day
313 days/yr.

Annual vehicle-hours for total of 4 systems

(4 x 4 veh. x 13 hrs. x 313 days) 65,104 veh.-hrs./yr.
Subsidy from communities $10.60/veh.-hr.
Revenue:

(60,104 hrs. x $10.60/hr.) $690,102

Annual operating costs:
($186,400 + 18,980 veh.-hrs. x 65,104

hrs.) $639,378
Net profit:

Annual revenue $690,102

Annual operating costs 639,378

Annual net profit _ $ 50,724
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(24) Jitney Services

The subsidy arrangements for jitney operations are invented. Leasing
arrangements approximate those used in Los Angeles, while drivers' earnings are
extrapolated from the information on San Francisco and Atlantic City jitney

services where similar low fares are used. Operating costs are derived from

data developed for the preceding examples.

Operating costs:

Jitney vehicles 400 veh.
Fare 50¢

Daily round-trip passengers 34,000 pass.
Ridership in peak hours 80% total
Daily peak commuting hrs. 4 hrs.
Trips driven 3 trips/hr.

Peak ridership
Off peak ridership

12 riders/trip
4 riders/trip

Leasing cost to driver $25/day
Average cost to driver of fuel and

dispatching $5/day
Subsidy to drivers for peak service $3/trip
New vehicle cost $5,500
Vehicle life 2 yrs.

Maintenance and repair

$3,000/veh./yr.

Insurance $900/veh./yr.
Annual management cost of leasing operation $100,000
Drivers' earnings; morning peak operation only

Fares (2 hrs. x 3 trips/hr. x 12 passen-

gers/trip x 50¢ fare) $36
Subsidies (6 trips x $3/trip) _18
Daily gross earnings $54
Expenses ($25 veh. leasing + $2 fuel §&

dispatching) _27

Net earnings ($54 - $27) $27
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Drivers' earnings, full-day operation:

Gross peak-hour earnings (fare § subsidy),

4 hrs. ($54 x 2) $108
Off-peak earnings (9 hrs. x 3 trips x 4

pass. x 50¢) 54
Daily gross earnings $162
Expenses ($25 lease of veh. + $7 fuel §

dispatching) 32
Daily net earnings ($162 - $32) $130

Flexicab revenue from leasing:

Mon.-Fri. (400 veh. x 5 days x 52) 104,000 veh.-days
Sat. (250 veh. x 1 day x 42) 13,000

Sun. (50 veh. x 1 day x 52) 2,600

Total leases/year 119,600 veh, -days
Annual revenue (119,600 x $25) $2,990,000

Flexicab cost of leasing:
Vehicle replacement ($5,500 x 400 veh. #

2 yrs.) $1,100,000
Maintenance and repair ($3,000 x 400 veh.) 1,200,000
Insurance ($75/mo. x 12 x 400 veh.) 360,000
Management 100,000
Total leasing costs $2,760,000
Annual net profit to flexicab company for leasing
operation:
Annual revenue ' $2,990,000
Annual cost 2,760,000
Annual net profit $ 230,000

D-19






APPENDIX E
METHODS OF ESTIMATING DEMAND*

176 Four techniques of arriving at demand estimates will be described in the following para-
graphs. The first two only produce rough estimates but do not necessitate extensive research
efforts.

Extrapolation from Conventional Transit Utilization Data on Site

177 When an existing system is to be replaced in part or in whole by Dial-a-Bus service,a record
of the existing transit ridership should be obtained. This is fairly easy to estimate if a record
does not already exist. The size and distribution of demand can then be estimated for the new
service.It is fairly safe to assume that ridership will be at least equal to that of conventional
public transit. From recent D.A.B. applications it is also possible to forecast an increase.There
is evidence that transit users will continue to use D.A.B. instead of the old transit service, be-
cause of the higher quality service offered. Also, past studies have shown that transit users are
insensitive to some extent to a reasonable premium that may be charged for the D.A.B. service,%4

178 1In evaluating information derived from conventional public transit sources, one must bear in
mind that its applicability will be related to the function of existing fixed-routes within the
service area. If D.A.B. operates in competition with conventional systems, then the data will have
to be used cautiously and the quantities of new and diverted riders calculated separately. Theo-
retically speaking, taxi and limousine companies could provide information on specific trips,such
as those to and from the airport. Unfortunately, this is usually difficult to obtain. In places
with no transit system at all, comparisons can be made with cities of similar size, structure,and
urban development.

Inference from Other D.A.B. Projects

179 The experience of D.A.B. systems already in operation will be of great importance to the
project manager. Indeed, circumstances may compel municipalities to use results from elsewhere as
approximations in forecasting local demand. When this is the case, the following limitations of
such an option should be borne in mind:

(a) It is essential that similar conditions exist in both sites, particularly with respect to
population densities, family income auto ownership and transit usage.

(b) If the service areas are characterized by nearly identical socio-economic patterns and
transportation situations, extrapolation may be justifiable. Otherwise,modifications will be nec-
essary.

44 Economic Consideration for Dial-a-Ride, Report No.USC TR-70-11,Urban Systenm Laboratory,M.I.T.
Cambridge, Mass., March 1971.

*Reproduced from Dial-A-Bus Manual, Volume II, Transportation Development
Agency, Canada (pp. 50-52).
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180 Ridership experience per day per 1000 residents varies between 15 and 56 for seven D.A.B.
systems (refer to Table 6, Part 1, preceding). For design purposes,an average figure of 26 trips
per day per 1000 residents can be used as a first approximation or potential ridership. The
highest ridership attained (56 in Regina) can be used as a possible figure only in similar areas.
If there is an existing transit system, the current route ridership data can be related to popu-
lation and residence characteristics within half a block on either side of each route, and the
relationships thus developed can be applied to D.A.B. areas under evaluation.

181 Even where data cannot usefully be applied directly to an untried service area, it can be
beneficial to study the estimation methodology employed and modified by D.A.B. operators. The
Peoria and Decatur Premium Special experiment,45 showed that there appeared to be a mathematical
relationship between size of specific classifications of work force at the traffic generator in
the area served, and potential ridership of a high-quality bus service. These calculations held
nearly true for seven out of eight separately identifiable employment situations experimented
with in both these cities, and the formula predicted the very low level of viable routes which
were experienced in the independent Flint project. The formula is:

- 2, = 2, .
D1 = (El) : D2 = (EZ) ; etc., where:
| E
D1 = Demand for the high-quality bus service under consideration.
El = Employment figures according to certain census categories, for a specific ur-
ban area served.
P1 = Total number of workers in the urban area to be served by the buses.

182 1It should be noted that it might be necessary to apply a multiplier to the results to adjust
them to local conditions and to the influence of time. (A more urbanized and congested area may
warrant a multiplier of more than unity.)

Diversion Curves

183 Diversion curves are the most common method used to forecast demand for transit services.
They represent a quick and easy way to obtain estimates of transit usage. Diversion curves take
the form of a graphical display of the percentage of trips attracted to public transit as com-
pared with the automobile, as a function of their travel time ratio, fare ratio, level of service
ratio, and other parameters, considered ome at a time. These curves can also be stratified for
riders from different socio-economic groups. As D.A.B. is a relatively new system, it is ques-
tionable whether diversion curves can be used to estimate its demand.However, the existing curves
for conventional transit may be used as proxies for D.A.B., provided that the curves are adjusted
for site data and the increased level of service.

Mathematical Models

184 There are numerous classifications of modal split models used to determine transit ridership.
They can be abstract versus mode-specific, deterministic versus stochastic,demographic versus be-
havioural. It is not the intention here to discuss these at length. The abstract versus mode-

45 University of Illinois: Mass Transportation Demonstration Projects, III., Mtd. 3,4, P. 96
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.

specific models as well as the demographic versus the behavioural apprpach are discussed in Part
5, Appendices, following. For modal split models of urban travel, the most widely applied method
is regression.The regression model expresses the relationship between the dependent variable (the
demand) and the independent variables (time, cost service level,socio-economic factors).Such mod-
els have two major deficiencies; their data are too gross to be useful in planning specific low-
patronage routes, and their predictions are usually drawn from historical data and therefore are
weak in providing for changes in quality of service, social objectives, etc. Cities interested in

developing demand forecasts using mathematical models should appoint consultants or a team of
technical people to investigate this problem.

CONCLUSION

185 All the known methods of predicting D.A.B. demand appear to be imprecise or expensive, or

both. No optimal method exists at present. The approach to the modelling question, therefore,
depends upon:

(a) Quality of existing data.
(b) Budget Available.
(c) Size of the planned system.

(d) Precision required for the forecast.
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APPENDIX F
REPORT OF INVENTIONS

In accordance with requirements set forth in DOT-TST-72-1, INTERPLAN has
reviewed this report and finds that no patentable innovation, discovery, improve-

ment or invention has been made in the course of this study.
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