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FOREWORD 

As a part of its ongoing commitment to the principle of technology sharing, the 
U.S. Department of Transportation has initiated a series of publications based on 
research and development efforts sponsored by the Department. The series com­
prises technical reports, state-of-the-art documents, newsletters and bulletins, 
manuals and handbooks, bibliographies, and other special publications. All share a 
primary objective: to contribute to a better base of knowledge and understanding 
throughout the transportation community, and, thereby, to an improvement in the 
basis for decision-making within the community. 

PARATRANSIT STATE-OF-THE-ART OVERVIEW presents both an up­
dated and an expansion of a 1974 Technology Sharing document on demand­
responsive transportation. This update emphasizes paratransit experiences from 
1975 to 1980. It presents information not only on demand-responsive services such 
as dial-a-ride and shared-ride taxi, but also on prearranged ride-sharing services 
such as carpooling, vanpooling, and subscription bus. 

The information contained in this document is drawn from over 190 sources. It 
is int~nded to be used as a guide to assist community and state planners, transpor­
tation providers, social service agencies, employers, and the general public in 
assessing the feasibility of paratransit service for their community or organization. If 
an affirmative decision is reached, this document will also be useful in planning, im­
plementing, and managing the paratransit service that is selected. 

Existing paratransit providers will also find useful information on marketing and 
employee training techniques, potential computer applications, paratransit service 
evaluation, and institutional issues. 
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I AN OVERVIEW OF 
PARA TRANSIT 

.. 

what is paratransit7 

TODAY NEARLY EVERYONE requires some form of motorized transporta­
tion because most employment centers, schools, and shopping areas are beyond 
walking distances from their homes. Mobility requirements have most often been 
met by the private automobile. However, a sizeable segment of the population does 
not own or cannot use an automobile-for example, the elderly, the very young, the 
handicapped, and in many cases, the one-car family. In addition, energy prices, ur­
ban congestion, and environmental concerns have resulted in increased 
dependence on and utilization of various forms of public transportation. Urban areas 
usually have some form of conventional fixed-route public transportation-such as 
buses, streetcars, or subways- that meets some of this need; yet in many suburbs, 
small towns, and rural areas, public transportation does not exist at all or does not 
meet individual local transportation needs. Taxi service, generally available in both 
rural and urban areas, has played a significant role in meeting both urban and rural 
transportation needs. However, taxi fares are often prohibitively high for those who 
really need this type of personalized, door-to-door service, particularly the elderly 
and handicapped. 

In the early 1970's, to help fill transportation needs not met by these available 
services, alternative t ransportation services began to be implemented, many 
through Federal funding of demonstration programs.* These new forms of 
transportation have come to be known as "paratransit," from the prefix " para," 
which means "closely related to," and " transit, " the conventional public transporta-

• For a historical perspective on paratransit , see the following sources: Para-transit : Neglected Options 
for Urban Mobility; Demand-Responsive Transportation State-of-the-Art Overview; 1974; and Paratran­
sit Handbook, A Guide to Paratransit System Implementation, Volume I, 1979. 



2 

tion services. An alternate characterization of paratransit is a transportation service 
which falls somewhere between the private automobile and fixed-route public 
transportation. Whereas conventional public transportation has predetermined 
schedules, fixed routes and stops, and is available to the general public, paratransit 
services lack one or more of these characteristics. 

There are many forms of paratransit offering a wide range of services and a 
variety of ownership and operation patterns. Five forms of paratransit will be dis­
cussed in this report; these have been chosen to reflect the direct interests and ac­
tivities of its target audience- transportation planners and providers and individuals 
considering paratransit as an alternative form of transportation. These five paratran­
sit forms are grouped into two categories: demand-responsive paratransit and prear­
ranged ridesharing. 

Demand-responsive paratransit includes: 
• Dial-a-ride or dial-a-bus 
• Shared-ride taxi 

Prearranged ridesharing includes: 
• Carpools 
• Van pools 
• Subscription buses 

Subsequent chapters of this report will describe these paratransit forms in 
greater detail; give examples of where they can be used; show how they are man­
aged and operated; and discuss various regulatory and institutional issues 
associated with their implementation. 
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paratransit's service roles 

Paratransit services can meet a wide variety of our mobility needs. Demand­
responsive service-dial-a-ride and shared-ride taxi-can operate during both peak 
and off-peak travel times, and provide transportation for both the general public and 
limited mobility user groups. Prearranged ridesharing services-carpools, vanpools, 
and subscription buses-operate mainly during peak times and provide commuters 
who have predetermined work schedules the opportunity to share vehicles. 

If the intent of paratransit service is to provide fast, efficient transportation as 
an alternative to the automobile for commuting, the service offered should be 
almost as convenient as using an automobile. Certain paratransit services only work 
for particular markets. The approach used in paratransit is to develop a "family of 
services" to meet the variety of market needs. The services are not interchangeable 
between markets. Carpools, vanpools, and subscription buses are logical t ranspor­
tation choices for many commuters. Ot her demand-responsive services, such as 
dial-a-ride and shared-ride taxi, however, are not as attract ive for the commuter 
market because of their less predictable wait times and longer travel times. 

If the goal is to increase transportation options for everyone in a community, 
demand-responsive services can play a significant role. 

The mobility needs of special users such as the elderly or handicapped can also 
be served by a demand-responsive paratransit system. Although some vehicles in 
conventional public transportation systems are currently equipped with wheelchair 
lifts, ramps, and specially designed interiors, demand-responsive transportation 
vehicles are more likely to contain these features (see page 83 for a discussion of 
Section 504 requirements). In addition, demand-responsive paratransit designed for 
these users provides door-to-door service, which is an advantage. 

In an area where fixed-route conventional public transportation exists, demand­
responsive paratransit may be used as a feeder system to a transfer point where 
passengers can then take the bus or train. In an area where transit service is radially 
routed into a city, demand-responsive paratransit can provide a time-saving way to 
make cross-town trips. 

Of course, paratransit is not the solution to all the transportation problems a 
community faces, but then no single type of service is likely to meet all the transpor­
tation needs in a community. It is important that the service characteristics of any 
new system match the requirements of a sufficient number of users; otherwise 
ridership will suffer and the service will not realize its objectives. Therefore, it is im­
perative to recognize situations in which paratransit can be utilized best, as shown in 
Table 1. 
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TABLE 1. POTENTIAL PARATRANSIT ROLES I 
SITUATION POTENTIAL PARATRANSIT ROLE I 

A sparse fixed-route bus or rail system exists Paratransit may provide feeder service. 
with a perceived need for feeder service. I 

~ 
A fairly dense fixed-route system exists, but Paratransit may serve cross-town trips. :, 

0 is radially oriented and does not serve cross· 
a: 

' - town trips which are not rad ial. -0 .,, 

~ ·x 
·- w A fixed-route system exists but contains a Paratransit may be used to replace lightly used IL .,, 
"io E number of very lightly used routes. fixed routes or to determine promising patterns 
C: Q) for a modified fixed-route system. 
0 ';;: 

I 
I 

·z > 
C: Cf) 
Q) A fixed-route system exists but does not pro- Paratransit may be used to increase system > 
C: vide equitable coverage to the entire political coverage in a more cost-effective fashion. 
0 jurisdiction paying the transit bill. Although u 

political forces may be demanding "transit 
I 

equity," expansion of the fixed -route system 
is not perceived as being cost-effective. 

There is a perceived need for service in areas Paratransit may prove to be more cost-effective 
I 

expected to provide fairly low t rip densities. than conventional transit. 

> 
"' There is a perceived need to provide transit Paratransit may be a cost-effective means of 
~ - service to elements of the population such as providing target market service to special - "' the elderly and the handicapped who either population groups. 
"' X 
~w have no alternative form of transportation 
... - or who would benefit from door-to-door .... 0 
-z service. 
"' 

I 
I 

C: > 
0"' 
·;:; ~ Heavy commuting causes peak traffic con- Subscription service may be introduced as a 
C: ... 

gestion or air pollution, or a social goal component of the existing service to reduce ~o 
C: exists to reduce vehicle miles traveled (VMT). peak-period congestion. 
0 

I 
u 

Many paratransit services are operated in an Paratransit may be used to consolidate separate 
uncoordinated fashion by social service services, or a brokerage system may be intro-
agencies. duced to coordinate existing demands. I 

- No transit exists in an area of fairly high Paratransit may be used to test the transit ·-.,, ., 
C: u population density where a high potential market, perhaps, as a prologue to a fixed-route 
"' ... ;".: demand is perceived, although there is little system or an integrated system composed of .... Q) knowledge of promising transit patterns. both conventional and paratransit services. oVl 

I 
z 

Source: Reference 12. I 
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The Ride, a demand-responsive paratransit ser­
vice in Boston, MA, discharges a handicapped 
woman. 

paratransit users 

There are two main groups of paratransit users: 
•Those who require demand-responsive paratransit, such as suburban shop­

pers, the elderly, and rural residents. 
•Those who require prearranged ridesharing paratransit, such as school child­

ren and commuters. 

DEMAND-RESPONSIVE USERS. Some communities that have little or no 
public transportation have developed demand-responsive paratransit for those 
whose access to either private automobiles or public transportation is limited. These 
"limited mobility users" are the elderly, the handicapped, the poor, the young, and 
the unemployed-or various combinations of these groups. 

The original intent of this document was to cover all demand-responsive users, 
such as shoppers, car/ess individuals, young children on local trips, as well as limited 
mobility users. However, the demand-responsive user most often identified in 
reference material and in conversations with knowledgeable individuals, was the 
limited mobility user. Therefore, much of this document's demand-responsive con­
tent focuses on the issues confronting these limited mobility users. 

A 1977 Urban Mass Transportation Administration ( UMTA) study (42)* 
estimated that approximately 7.4 million transportation handicapped people were 
living in the United States. For these people, most conventional public transporta­
tion systems are inaccessible because of physical barriers such as high steps on 
buses, steep stairways in stations, and the necessity of walking to stations and 
standing while waiting for buses or trains. 

Many demand-responsive paratransit systems have developed criteria for iden­
tifying limited mobility users. The San Francisco Bay Area Task Force, for example, 
developed an index of six "skills" to help identify handicapped paratransit users; in­
ability to demonstrate one or more skills classified the user as one who had limited 
mobility. The index included the ability to use stairs, escalators, and ramps; to board 
and alight from a conventional public transportation vehicle; to stand in a moving 
vehicle; to see and comprehend signs; to hear announcements; and to walk more 
than 200 feet. This type of identif ication criteria is being used by an increasing 
number of paratransit organizations (140). 

• Numbers appearing within the parenthesis denote references listed at the end of the document. 
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The poor are another limited mobility group.* The approximately 24 million 
non-rural poor often have no access to an automobile, yet their transportation needs 
are comparable to those of people with higher incomes (151). The rural poor have 
special transportation problems. Poor farm families and those in rural small towns 
are often isolated and are unable to travel to essential services (157). Unlike poor 
people in urban areas, most of whom are able to use public transportation at a 
reasonable cost, the rural poor often must depend on friends or relatives who have 
automobiles. 

In recent years, the Federal and state governments have identified the transpor­
tation disadvantaged in rural areas and have begun to provide transportation ser­
vices for them. The Transportation Remuneration Incentive Program (TRIP) in West 
Virginia, for example, has established a network of rural transportation and provides 
state-funded discount t ransportation tickets to low-income elderly and handicapped 
users (171). 

Young people between the ages of 14 and 17 are another limited mobility 
group. These approximately 16 million young people have less mobility than adults 
and are often dependent on family members or friends for transportation ( 151). 
Because of its potential ridership, this group should not be overlooked when a 
paratransit service is being considered for implementation. 

In addition, there are approximately six million persons 16 years old and over 
who are not employed and who are seeking employment each month;. this is 
another significant group of potential users of paratransit (151). There remain other 
potential users of paratransit services whose numbers cannot be as readily 
estimated; e.g., housewives and shoppers. 

*In 1979, the U.S. Department of Labor defined '"the poor" as 11 non-farm families who earn less than 
$3,400 annually for a one-person household, or less than $3,400 plus $1, 100 for each additional family 
member for larger households and 2) farm families who earn less than $2,910 for a one-person 
household, or less than $2,910 plus $930 tor each additional family member for larger households. 
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A group of vanpoolers are getting ready to board 
their van at Honeywell General Offices in Min­
neapolis, MN. 

PREARRANGED RIDESHARING USERS. Commuters and students are the 
largest users of prearranged ridesharing paratransit. Of the approximately 77 million 
people who commuted from home to work and back on a regular basis in 1977, 52 
million drove alone in private automobiles, 15 million rode in carpools, 4 million used 
public transportation (which includes bus, streetcar, subway, elevated train, 
railroad, or taxi), 3 million walked, and 1 million used other means, such as motor­
cycles or bicycles (151). The National Association of Vanpool Operators estimated 
that in June 1980, approximately 8,500 vanpools were operated by employers (126). 
If each of these vans carried 8 passengers and a driver, then about 76,500 com­
muters used vanpools in that year. No nationwide data exists on subscription bus 
users. 

paratransit providers 

Paratransit services are operated by a variety of public and private non-profit 
and profit-making organizations that offer the services either to the community at 
large or to single individuals or groups of individuals. As an ex:;imple, Table 2 il­
lustrates the diversity of demand-responsive paratransit providers and guidelines for 
their selection. 

PUBLIC-SECTOR PROVIDERS. There are two main types of public-sector 
paratransit service operating authorities: 

• Local governments. 
• Regional transit authorities, providing service for groups of communities, or 

several states. 

Many of the demand-responsive paratransit services in the small cities of 
Michigan are examples of local government providers because they are owned and 
operated by the individual cities. The Brockton ( Massachusetts) Area Transit ( BAT) 
is a regional transit authority that operates dial-a-ride transportation services. 
Another example of a larger, regional transit authority is the Delaware Authority for 
Specialized Transit {DAST), which provides statewide demand-responsive paratran­
sit services for the elderly, the handicapped, and other limited mobility groups. The 
DAST system coordinates requests for transportation from social service agencies 
rather than from the passengers themselves, as specified in the legislation that pro­

vided for the system (12). 
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TABLE 2. DEMAND-RESPONSIVE GUIDELINES FOR PROVIDER SELECTION 

Local Public Public Transit Existing Private Experienced 
Agency Authority Operator Management Firms 

... .:- More costly than Most costly (union Least costly; non-union Costs vary, but are 

., 0 
private, less costly than labor); may rsist com- bus usually more costly typically similar to non-o.a 

oj public transit authority. petitive service. than taxi but 1/2-3/4 union private bus - less than public transit operators. 
authority. 

C: Longer and more dif- Quickest and easiest im- Fairly rapid and easy im- Moderately easy im-
0 

·.:; ficult implementation as plementation using plementation using ex· plementation using ex· 
II 
.., Cl personnel need to be established authority isting entity, where skill- perienced firm with skill-
C: Ill located, hired and train- whose personnel and ed staff and capital com- ed staff. Cl II 
Ew ed. New capital invest- capital commitment ex- mitment exist. Cl 
0. ment also required for ist; if no existing authori-
E vehicles and equipment. ty, has longest im-

plementation period. 

Ill Directly eligible for a Directly eligible for many Ineligible for many Ineligible for many 
-0 variety of Federal and Federal and state funds. Federal and state funds; Federal and state funds; C: 
::, state funds. subsidies must be fun- subsidies must be fun-LL. 

neled through public neled through public 
body. body. 

0 Greatest degree of Moderate to high Least degree of public Moderate to small ... .. 
C: public control. amount of public con- control. degree of public control. 
0 
0 trol. 

.. Can operate for limited Best suited for general Provides economical Can operate service to 
Cl 
~ mobility and/or general public service; difficult travel to the limited meet the limited mobility 
II public service; probably to tailor service for mobility user; expensive user and/or general 
~ best suited for the latter. limited mobility users. to subsidize for the public markets; con-

general public. Difficult strained only by public 
for severely disabled to sponsor. 
use taxis. 

Source:Adapted from Reference 12. 
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Non-Profit 
Organizations 

Varies; potentially least 
costly due to charitable 
contributions & volun-
teers; least reliable. 

Faster than public agen-
cy implementation, yet 
probably most difficult. 

Ineligible for many 
Federal and state funds 
unless publicly-owned. 

Moderate degree of 
public control. 

Best suited for the 
limited mobility user 
segments of population; 
not suited for the 
general public. 
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PRIVATE SECTOR PROVIDERS. Within the private sector, several types of 
organizations operate paratransit services: 

•Non-profit social service agencies. 
• Profit-making, nonsubsidized organizations. 
•Profit-making transportation providers that have local government contracts 
and subsidies. 

•Employers and employee organizations. 

The most common form of paratransit is probably the demand-responsive 
transportation offered by social service agencies to their clients, who, for one 
reason or another, would otherwise not be able to use the service provided by that 
agency. (For the purposes of discussion in this document, social service agencies 
are private non-profit organizations that sometimes receive funds from Federal, 
state, and local governments. Examples of social service agencies include certain 
health clinics, mental health organizations, elderly councils, poverty organizations, 
handicapped organizations, community action programs, and head start centers for 
pre-school children.) Transportation is often provided for clients in locations where 
no public transportation is available, or for clients, such as very young children, 
elderly persons, or handicapped persons, who are unable to use public transporta­
tion. In other cases, the agency's own transportation service may simply be the best 
way to transport its clients. 

A survey taken in the nine-county San Francisco Bay area revealed several hun­
dred social service agencies operating transportation services for their clients (85). 
The vehicles for such services included specially equipped vans and buses, as well 
as private automobiles owned by volunteers or staff. 

The Black and White Cab Company of Little Rock, Arkansas, is an example of a 
private, profit-making company operating demand-responsive transportation 
without subsidy. Other providers of demand-responsive paratransit services are 
profit-making organizations acting as consultants, management, and/or operators 
in the paratransit field. These organizations' vehicles are usually owned or leased by 
a local government. Many of the dial-a-ride services in California are operated in this 
manner. 

The most common arrangement for shared-ride taxi services is for a municipali­
ty to subsidize rides for people from a private, profit-making taxi company. Shared­
ride taxi services, such as those in LaMesa, California, are managed and operated by 
a private cab company using vehicles leased from the city. 

Employers and employee organizations are most often the providers of prear­
ranged ridesharing services. Private employers sometimes organize carpools, van­
pools, and subscription buses for the mutual convenience of themselves and their 

9 
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workers. Typically, the employer or employee organization will lease the equipment 
to the workers, provide insurance coverage, and offer certain incentives to the 
employee who uses carpools, vanpools or subscription bus services. The Tennessee 
Valley Authority and its employee credit union in Knoxville, Tennessee, is an exam­
ple of an employer and employee organization providing prearranged ridesharing in­
centives to its employees or members. These incentives include, for example, 
preferential parking privileges and reduced parking fees. 
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A request for dial-a-ride service in Ann A rbor, 
Michigan's downtown area. 

I I A CLOSER LOOK AT 
PARA TRANSIT 

THIS CHAPTER EXAMINES the characteristics of various types of demand­
responsive and prearranged ride-sharing paratransit systems. The examination also 
includes case studies of dial-a-ride, shared-ride taxi, carpooling, vanpooling, and 
subscription bus services. 

demand-responsive transportation 

Demand-responsive transportation is characterized by the flexible routing and 
scheduling of relatively small vehicles that provide door-to-door, personalized 
transportation on demand, on a shared-ride basis, and at a modest cost to the rider. 
Demand-responsive transportation combines the economic efficiency of conven­
tional public transportation with the flexibility, convenience, and security of private 
taxis. 

The two main types of demand-responsive transportation, dial-a-ride and 
shared-ride taxi, w ill be investigated in greater detail in this chapter, and case 
studies will demonstrate how each of these demand-responsive services operates. 

DIAL-A-RIDE SERVICES. Dial-a-ride services are one of the best-known 
forms of paratransit. UMTA's demonstration programs in Rochester, New York, 
and Haddonfield, New Jersey, gained recognition and public acceptance in the early 
days of paratransit development. During the late 1970's, similar systems were being 
implemented in many other areas of the country. 

Dial-a-ride is a demand-responsive service in that the vehicles are scheduled ac­
cording to the needs of the users. For example, instead of waiting at a public 
transportation stop, one simply telephones a dial-a-ride dispatcher and arranges to 
be picked up either shortly after the call or at another specified time. Service is 
usually somewhat restricted during peak times or rush hours. A 24-hour notice may 
be necessary for pickup, or requests may be restricted to emergency situations. 
Nonetheless, dial-a-ride offers considerable flexibility. 

Although many of the well-known dial-a-ride demonstration projects have been 
quite large-the Ann Arbor Transportation Authority's dial-a-ride service used 48 
vehicles-most dial-a-ride systems operate in small communities of 10,000 to 25,000 
people, use fewer than five vehicles, and serve an area of only eight square miles 
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1 ABLE 3 GENERAL PUBLIC RIDER CHARACTERISTICS FOR 
DIAL-A-RIDE TRANSPORTAHON 

Watts-
Ann Arbor Rochester Los Angeles Fairfield 

Variable Michigan New York California California 

Sex· Male 48.0% 17.7% 24.4% 15.0% 
Female 52.0 82.3 75.6 85.0 

Age: Under 18 280 31 .6 4 .4 37.0 
18 - 44 41 0 32.4 55.6 27.0 
45 - 64 200 22.1 13.3 23.0 
65 & Over 11.0 14.0 26.7 12.0 

Cars 0 7.0 27.3 35.5" 36.0 
in 1 52.0 44.7 33.0 
House-2 41.0 12 + l 20.5 22.0 
Hold: 3 + 7.6 7.0 

Purpose of Trip: 

W ork 34.0 38.3 31.1 180 
School/ Soc. Scrv. 23.0 6.8 14.4 4.0 
Medical 1.2 23.3 15.0 
Shopping 22.0 30.9 11.1 20.0 
Recreation 8.0 9.3 20.0 20.0 
Other 13.0 136 29.0 

Alternate Mode. 

Bus 10.0 10.4 56.7 4.0 
Walk 19.0 13.4 12.2 36.0 
Tax, 13.0 10 .4 5.6 27.0 
D rive 19.0 4.5 8.0 
Be Driven 31.0 29.1 18.9 13.0 
No Trip 5.0 30.6 6 .7 20.0 
Other 3.0 1.5 9.0 

· Figure derived from entire service area, not 1idership. 

Source: Reference 12. 

A passenger boards the PERT dial-a-bus which 
serves several suburban Rochester, NY, areas. 
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( 12). In fact, most systems operate in areas that have population densities below 
4,000 people per square mile. The typical dial-a-ride system operates 12 hours a day, 
with reduced service on weekends. Nearly all dial-a-ride systems in the country are 
operated by some type of public authority, whether the systems serve the general 
public or only special groups. 

People use dial-a-ride systems for a variety of reasons, although studies have 
found that most of the riders are people who do not own automobiles or have 
drivers licenses (86). Women and senior citizens are the most frequent users of dial­
a-ride. Table 3 shows the characteristics of riders in four different dial-a-ride systems 
that serve the general public; Table 4 shows the characteristics of riders in four dial­
a-ride systems in which services were offered to limited mobility users. 

Dial-a-ride systems found in large cities complement conventional public 
transportation services and sometimes serve as feeders to them. Urban dial-a-ride 
services are often confined to a particular geographical section of the city or are 
restricted to serving only limited mobility users, such as the elderly and handi­
capped. For example, Los Angeles, California, had several dial-a-ride systems 
operating within city limits in 1977, but each system was restricted to one section of 
the city, and none had more than nine vehicles in service. The San Diego, Califor­
nia, dial-a-ride system, which serves an estimated 101,000 elderly and handicapped, 
is also restricted to a single section of the city. 

Many dial-a-ride systems, however, are found in smaller cities or towns where 
there is little or no other public transportation, and the population is not dense 
enough to make conventional public transportation economically feasible. In 
Lompoc, California (population 31,000), dial-a-ride has replaced conventional public 
transportation, which became too expensive to operate (12) . In Dover, Delaware, a 
city of about 27,000, the five-van Senior Surrey provides service for the city's 
estimated 3,000 elderly and handicapped citizens. 

Dial-a-ride service is adaptable to rural areas where no other public transporta­
tion exists. Michigan's East Upper Penninsula Transportation Authority's Rural Bus­
ing Transportation Project provides dial-a-ride service to a rural area that has a 
population density of only ten people per square mile. A similar system in 
Michigan's Crawford County covers a service area that has a density of only five 
people per square mile. 

Another dial-a-ride service is the Senior Handibus in western Nebraska, which 
serves an 800-square-mile-area with a population density of eight people per square 
mile. It has had some financial problems, but with the support of several of the small 
towns in the service area, it continues to carry elderly, handicapped, and low­
income people. 
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TABLE 4. LIMITED MOBILITY USER CHARACTERISTICS FOR SPECIAL DIAL-A -RIDE TRANSPORTATION 

Dade County 
Cleveland Syracuse Miami Baton Rouge 

Variable Ohio New York Florida Louisiana 

(Mixed) (DAB) (Mixed) (DAB) 

Sex: Male 8.0% 14.9 % N/ A 48.0% 
Female 92.0 83.9 N/ A 52.0 

Age: Under 18 0.0 N/ A 2.9 (Under 21 ) 43.4 (Under 21) 
18 - 44 5.5 (20-59) 13.1 (Under 60) 25.0 (21 -49) 26.4 (21 -39) 
45 - 64 6.0 (60-64) 6.8 (60-64) 28.8 (50-64) 23.9 (40-64) 
65 & Over 88.5 80.1 43.3 6.3 

Cars 0 N/ A 59.9 N/ A 12.7 
in 1 N/ A N/ A N/ A 42.4 
House- 2 N/ A N/ A N/ A 37.4 
Hold: 3 + N/ A N/A N/ A 7.5 

Purpose of Trip: 

W ork N/A 2.3 12.7 N/ A 
School/Soc. Serv. N/ A N/ A 11.4 N/ A 
Medical 49.5 46.8 24.0 87.0 
Shopping 47.5 0.9 19.0 N/ A 
Recreation 32.0 7.3 17.7 N/ A 
Other 14.0 * 42.7 * 15.2 13.0 

Alternate Mode: 

Bus 33.0 11. 1 9.0 20.4 
Walk 42.0 0.6 N/ A 2.5 
Taxi 8.0 21.9 28.0 2.5 
Drive 7.0 1.2 N/ A 5.7 
Be Driver 38.5 15.8 49.0 45.2 
No Trip 10.0 22.3 N/ A 2.5 
Other 8.0 16.1 N/ A 18.5 

• Figure includes multi-purpose trips. 
Source: Reference 12. 
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------The Merrill-Go-Round in Merrill, WI, is a point 
deviation paratransit service. 
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AN EXAMPLE OF A DIAL-A-RIDE SYSTEM 

M ERRILL-GO-ROUND* 

Int roduction: The Merrill, Wisconsin, transit system, known as "Merrill-Go­
Round," began in 1975 as a demonstration project funded primarily by a State of 
Wisconsin Urban Mass Transit Demonstration Grant. Still in operation today, 
Merrill-Go-Round is an innovative type of demand-responsive transportation called 
"point deviation," which combines features of dial-a-ride and fixed-route service. In 
a point deviation system, vehicles are scheduled to stop at designated checkpoints 
on a regular basis, but are free to respond to requests for doorstep service between 
checkpoints. 

Merrill-Go-Round serves ten passengers per vehicle-hour, including a large 
number of senior citizens and students, two groups whose transportation needs had 
previously not been well met in the city. According to projections for 1980, students 
will comprise approximately 43 percent of the ridership, and senior citizens, approx­
imately 27 percent. 

The success of the Merrill transit system is due to a combinat ion of citizen in­
volvement from the very beginning, careful planning by professionals, effective 
marketing, regular evaluation of the service through surveys and questionnaires, 
and implementation of necessary changes. 

Background: Merrill, a small city of 9,500 in central Wisconsin, has been a har­
binger of urban transportation trends since 1891, when it became the first city in 
Wisconsin to implement an electric street railway system. Since that time, Merrill 
has experimented with both privately and publicly owned bus systems, a publicly 
subsidized taxi service, and a federally funded dial-a-bus service for the elderly and 
handicapped. 

In 1973, with a reduced prospect for continued funding of the dial-a-bus system 
beyond two years, and w ith the taxi company experiencing increasing losses, Merrill 
officials approached the state for aid to supplement the operating cost of the taxi 
system. While this request was denied, Merrill officials were informed of another 
type of funding possibility, namely through the Wisconsin Department of Transpor­
tation (WISDOT). At this time, WISDOT was interested in test ing the concept of 
demand-responsive transportation. Since Merrill had already briefly experimented 
with this concept with elderly and handicapped service, the city seemed a logical 

•information for the Merrill case study comes from the following sources: State of Wisconsin Urban 
Mass Transit Demonstration Program: Merrill Project Final Report, 1977; and a conversation with Richard 
Martin, Wisconsin Department of Transportation (WISDOT), Office of Planning, March 18, 1980. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

location for a further demonstration. The project in Merrill could demonstrate the in­
tegration of various transportation subsystems into a cohesive demand-responsive 
transportation system. A transit feasibility study, conducted by a private transporta­
tion consulting firm, began in September 1974. 

After a period of market analysis and review of four alternatives, a form of 
demand-responsive transportation called point deviation was finally recommended 
for Merrill, to be developed and implemented under a demonstration grant. The final 
Merrill system design addressed the following objectives: 

•To provide an improved level of transit service to the Merrill community at no 
increase in cost to the city. 

•To demonstrate the ability of specialized service concepts and special equip­
ment to meet the needs of the elderly and ambulatory handicapped. 

•To demonstrate the feasibility of demand-responsive transportation in a com­
munity of less than 10,000 persons. 

•To test the concept of point deviation. 

Following an intensive pre-service marketing effort, the new Merrill transit 
system, Merrill-Go-Round, began operating on April 21 , 1975. The service began 
smoothly, and no major operational problems were encountered during the course 
of the demonstration, which ended on June 30, 1976. For the first year of the 
demonstration, n ,ooo passenger-trips were made on the system. This level was 160 
percent higher than the ridership of 29,440 recorded in 1970 for the fixed-route bus 
system that had served Merrill until that year. Projected ridership for 1980 is 90,500. 
How The System Operates: A point deviation system offers increased coverage 
over conventional fixed-route systems and an improved level of service for persons 
utilizing the doorstep pickup or delivery option. Vehicles are scheduled to make 
stops at fixed checkpoints (ten, in the case of Merrill-Go-Round), but they are free 
to follow any path between checkpoints to service passenger requests. When no re­
quests for doorstep service are received, the buses follow the most direct path be­
tween checkpoints. Buses responding to doorstep service requests need not return 
to that path, but can proceed directly to the next checkpoint. 

Merrill-Go-Round utilizes three 23 passenger minibuses. To improve the ac­
cessibility of the vehicles to the elderly and handicapped, the vehicles are equipped 
with extra handrails and retractable first steps. Each vehicle is also equipped with a 
mobile telephone to be used for communications when a dispatcher is not on duty. 
Based on a series of tests, the mobile telephones did not appear to be sufficiently 
reliable to be used on a full-time basis. 

Two vehicles operating on 30-minute headways make scheduled stops at each 
checkpoint. (The third vehicle is used as a spare and for charters or other special 
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Another view of an easily identified Merrill-Go­
Round vehicle. 

16 

trips.) Passengers can board at any checkpoint and be taken to any other check­
point for a base fare of 35 cents, or they can ask to be taken to any other location in 
the city (checkpoint to doorstep) for 50 cents. Persons not within an easy walk of a 
checkpoint can call in and request doorstep pickup. Doorstep-to-checkpoint service 
costs 50 cents, while doorstep-to-doorstep service costs 60 cents. When two or 
more persons are traveling together, the extra fare for doorstep service is charged 
only once. Elderly and handicapped persons are eligible for reduced fares: 15 cents 
for checkpoint-to-checkpoint, 25 cents for checkpoint-to-doorstep, and 30 cents for 
doorstep-to-doorstep. 

Results and Conclusions: The Merrill-Go-Round system has performed to expec­
tations. During the first year of the demonstration project, both ridership (77,000) 
and cost ($89,149) exceeded the projected levels by about 10 percent. Total revenue 
($19,537) exceeded the projected level by nearly 4 percent. The net cost of the 
system ($69,612) was within 12 percent of the anticipated level. By 1979, ridership 
had climbed to 84,128. During that year, per passenger revenue was 33 cents, while 
the operating cost per passenger was $1.69. The $1.36 per passenger deficit was ab­
sorbed by Federal, state, and local subsidies. 

Besides meeting the above expectations, Merrill-Go-Round has achieved its 
stated objectives. Operating at twice the frequency of the old fixed-route system 
and providing service times comparable to the previous taxi service, it offers 100 
percent coverage for all persons in Merrill at no additional cost to the city. Secondly, 
Merrill-Go-Round has been used extensively by senior citizens and has responded to 
the particular needs of that group by offering special shoppers' service and the 
doorstep pickup and delivery option. Finally, the success of the project, indicated by 
its high productivity and level of service, further demonstrates 1) that demand­
responsive transportation is feasible in small communities and 2) that point deviation 
is a workable transportation concept. 

Communities interested in developing a similar type of demand-responsive 
transportation should keep in mind some of the key factors in Merrill-Go-Round's 
success: 

•Flexibility of the service in adapting to a diversity of local needs. 
•Anticipation of problems and incorporation of provisions for dealing with 
them. 

•Provision of a high quality, reliable service. 
•Implementation of an operating assistance program to help continue the ser­
vice following the demonstration period. 

•Effective marketing to inform the public of the new service and to encourage 
them to use it. 
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A shared-ride taxi in operation. 

Shared-ride taxi service from Logan International 
Airport Boston, MA, is a convenient and 
economical alternative to regular taxi service. 

•Availability and use of professional planning expertise. 

The Merrill-Go-Round system can serve as an example of a way in which high 
quality public transportation can be provided in a small community. 

SHARED-RIDE TAXI SERVICES. The shared-ride taxi uses regular size 
passenger cars or station wagons to pick up several passengers at various times and 
at different locations, and deliver them to different destinations. Most shared-ride 
taxi services are located in small cities, serve the entire area, and have an average of 
six vehicles that carry up to 260 riders each day (12). The service is usually provided 
by a private taxi operator who receives a subsidy or operates under contract to a 
public transit authority or other public organization. Shared-ride taxis have several 
advantages over regular exclusive-ride taxis, especially in small cities, because more 
people can be carried at once; vehicle productivity rates for shared-ride taxi services 
are often 50 to 100 percent higher than for the typical exclusive-ride taxi (142). Act­
ing as a feeder to fixed-route public transportation services, shared-ride taxi can 
integrate taxi and these services. Shared-ride taxis are more fuel efficient and eco­
nomical to operate on a per passenger basis than buses which operate at low 
passenger levels. 

There are several problems inherent in shared-ride taxi service that should be 
considered. Dispatching can be much more difficult in shared-ride systems. While 
one competent dispatcher in exclusive-ride taxi companies can handle the dispatch 
of up to 100 vehicle fleets, in a shared-ride taxi system, the efficiency of a single 
dispatcher begins to decrease when over ten or fifteen vehicles are dispatched. 

In addition, taxicab company owners are often reluctant to adopt shared-ride 
service, even in the absence of regulations prohibiting them, primarily due to appre­
hension about new services and the financial risks involved. The taxicab company 
owners also fear that service levels may deteriorate for passengers using shared-ride 
services. This deterioration in service could lead to a loss in ridership. Finally, 
passengers themselves may object to riding in the close confines of an automobile 
with a stranger. 

17 



18 

AN EXAMPLE OF A SHARED-RIDE TAXI SYSTEM 

COLONIAL TAXI* 
Introduction: Colonial Taxi is a profit-making taxi and paratransit company 
operating in the southern part of Pittsburgh, Pennsylvania, and its suburbs. A na­
tionally recognized leader in demonstrating taxi opportunities in paratransit, Colonial 
Taxi currently operates a fleet of about 185 vehicles and offers exclusive and shared­
ride taxi service to the general pubic and taxi, van, and bus services by contract to 
local school districts and to government and social service agencies. Most contract 
services are for the transportation of children, the handicapped, and the elderly, but 
some contracts provide for general public vanpool and 9ial-a-ride services. 

Background: A major industrial center in western Pennsylvania, Pittsburgh had a 
population of 450,000 in 1978. The rough terrain and the rivers trisecting the 
metropolitan region challenge the transportation network. The principal transporta­
tion operator in the region is the Port Authority of Allegheny County (PAT), which 
serves Pittsburgh and urban sections of Allegheny County, an area of about 400 
square miles. 

The two principal taxicab companies in Pittsburgh are Yellow Cab and Colonial, 
each operating in a geographic franchise area defined by the Pennsylvania Public 
Utility Commission. Colonial Taxi serves a 100 square mile area having a population 
of roughly 350,000. 

When the current management assumed leadership of Colonial Taxi in 1955, 
approximately 95 percent of its business was exclusive-ride taxi service. The taxi 
management, which believed in diversified, large volume service, promoted the 
rapid development of shared-ride services for children, the elderly, and the handi­
capped, as well as a variety of contractual and subscription paratransit services. In 
1977, shared-ride taxi service accounted for only 9 percent of Colonial's total 
revenue. By 1979, that figure had climbed to 36 percent. 

Although the company's history reveals that private enterprise can operate a 
broad range of profitable paratransit services, it also points out the problems of 
competition and conflict of interest between private and public sectors. During the 
mid-1970's for example, both government agencies and non-profit organizations 
subsidized by the government for similar services indicated that they would attempt 
to jeapordize Colonial's shared-ride paratransit services. The enforcement of 
government regulations meant that Colonial had to go to court to defend its 
operations. 

*Information for the Colonial Taxi case study comes from the following sources: Colonial Taxi Co. of 
Bethel Park, PA: Private Enterprise in Paratransit, 1978; and a conversation with William A. Knaus, presi­
dent of Colonial Taxi, March 17, 1980. 
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How the System Operates: In 1978, approximately 50 percent of the users of Col­
onial's shared-ride taxi service were elderly and handicapped. Since then, Allegheny 
County's Access Program, funded under an UMTA grant, has enabled limited 
mobility persons to subscribe to reduced-fare taxi services.* During 1979-1980, Col­
onial's limited mobility ridership increased to 67 percent of the total for the shared­
ride service. On the average, 465 direct-paying passengers use the shared-ride serv­
ice each day; and about 940 elderly and handicapped persons daily use the service 
under subscription rates. 

Persons qualifying for the Access Program can subscribe to shared-ride service 
by purchasing a $10 book of tickets for $2.50. All others pay according to a zone fare 
schedule, set by the Pennsylvania Public Utility Commission (PUC) and based upon 
a 30 percent discount of the average meter rates between zones. Savings over an 
exclusive ride can be illustrated by comparing the cost of a 7 mile ride (the average 
distance trip for this shared-ride service) under the two modes of service. Exclusive 
ride service would cost 80 cents for the initial fee plus 60 cents per mile, or a total of 
$5.00. The same distance by shared-ride taxi would cost $3.50, a savings of $1.50 
(the 30 percent discount of the $5.00 meter rate fare). 

Non-subsidized passengers do not have to call in advance for shared-ride serv­
ice. Persons subscribing to shared-ride service under the Access Program, however, 
must schedule rides by calling in by 4:30 p.m. a day in advance. Dispatchers are 
utilized for communications and dispatch record keeping, and each Colonial vehicle 
has 2 two-way channel radios with dispatch broadcasting on one channel and driver 
response communication on the second. 

The waiting period for shared-ride service is, on the average, between 20 and 
25 minutes. Route deviation is generally limited to 3 to 5 blocks without passenger 
permission. During foul weather, Colonial offers only shared-ride taxi service, which 
adds another 5 minutes to a passenger's waiting time. In order to ensure time to 
organize for increased shared-ride service, Colonial subscribes to a commercial 
weather forecasting service which gives them 16-hour early warning of pending bad 
weather. 

In 1977 Colonial used 50 seven-passenger Checker cabs for both its exclusive­
ride and shared-ride taxi services. Since that time, the company has added 14 vans 
to accommodate the increased number of limited mobility riders. Each of these vans 
is equipped to hold two wheelchairs and can accommodate 12 passengers. 

"Persons qualify for the Access Program if they are over 60, or if they cannot walk up regular bus steps or 
are unable to walk a quarter mile. Non-profit organizations and certain profit making organizations such 
as Colonial Taxi participate in this regional demonstration program. 
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Results and Conclusions: Colonial Taxi has been a leader in the development of 
shared-ride taxi service. Because of the high quality of its service at a reasonable 
cost, Colonial has been able to withstand competition from government subsidized 
programs offering similar services. Colonial's shared-ride service has remained cost­
effective for a number of reasons, all of which are related to the company's total 
paratransit operations: 

•Tight management practices. 
•Economies in scale of operation, which permit interchangeability of vehicles. 
•A highly trained and sensitive paratransit driver staff. 
•Well-maintained vehicles and equipment. 
•Management's dedication to responding to service calls and meeting com­
mitments. 

prearranged ridesharing transportation 

Prearranged ridesharing transportation is characterized by services in which a 
driver and a number of travelers make an agreement to travel together at specified 
times, on a regular basis (73). These services involve some route deviation to pick up 
and drop off individual riders. However, route deviation is usually confined to minor 
collection and distribution patterns at the beginning and end of the trip. One disad­
vantage of prearranged ridesharing, especially to workers on flexible or variable 
work hours, is that schedules, once set, may be quite difficult to alter. Various dif­
ficulties in implementing prearranged ridesharing include: 

•Lack of knowledge concerning ridesharing. 
•Lack of a favorable attitude toward ridesharing. 
•Legislation and regulatory barriers. 
•Insurance barriers. 

The three main types of prearranged ridesharing transportation services­
carpools, vanpools, and subscription buses-are discussed below, accompanied by 
a case study that demonstrates how each of these prearranged ridesharing services 
works. 

CARPOOL SERVICES. Carpool services are an arran_gement between two or 
more people who regularly ride together in order to share traveling expenses and/or 
the actual driving. Carpools are often fairly informal arrangements of family, friends, 
or working acquaintances who live or work near one another and find it convenient 
and economical to share commuting costs. Most carpools are of this "shared-cost" 
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Carpooling is an effective way to save commuting 
costs as well as reducing congestion in urban 
areas. 

type, which tends to have fewer riders and covers shorter distances than the shared­
driving type of carpool (118). 

The shared-driving type of carpool gives each participant the chance to occa­
sionally have a car at work for midday errands. Unfortunately, this type of arrange­
ment is less reliable than shared-cost carpools, given the day-to-day or week-to­
week routing differences. 

Carpooling programs have met with enthusiasm from planners and transporta­
tion experts, who see them as means of reducing gasoline consumption, traffic con­
gestion, and air and noise pollution. In addition, carpools do not call for massive 
public investment and involve few if any public employees. 

While the public may be interested in carpooling for economic reasons, certain 
disadvantages prevent carpooling from gaining the wide acceptance it would seem 
to warrant. 

Some of these disadvantages stem from the fact that carpooling is generally in­
flexible. People who work irregular shifts, frequently work overtime, or need a car 
for midday travel may find it difficult to carpool. There may be difficulty finding 
other people with whom to share rides, and even when other riders are found, per­
sonalities may conflict. 

Most programs initiated to increase carpooling have concentrated on finding 
compatible matches for potential carpoolers. These are typically large-scale efforts 
to match home and work locations and travel schedules. Very often the most suc­
cessful carpool matching programs have been arranged through employers. This is 
because work schedules are more likely to be compatible and the potential car­
poolers can usually find out something about one another before starting to carpool. 

Studies have indicated that people have a strong need to know with whom they 
will be carpooling before setting up a carpool. Many people are very reluctant to 
contact strangers whose names appear on a location and time schedule matching 
list. One study showed that only about 6 percent of the people interested in carpool­
ing actually used the list of potential carpoolers 9iven them, and only a very small 
percentage of carpools were formed as a result (142). 

A widely publicized areawide carpooling program instituted in Boston, 
Massachusetts, in 1973 demonstrated the difficulty associated with such programs. 
Less than 25 percent of the employees in the area in which carpools were to be ar­
ranged responded to the program, and less than a quarter of these found suitable 
carpool arrangements. It is not known how many of the employees who were 
matched eventually began carpooling (46). 
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When carpooling can be made attractive, however, the public responds. 
Phoenix, Arizona, has significantly increased ridesharing in private automobiles 
through its carpooling program, mainly through the active support of the business 
community and public officials. 

AN EXAMPLE OF A CARPOOL PROGRAM 

SEATTLE/KING COUNTY COMMUTER POOL* 

Introduction: The Seattle/King County Commuter Pool program in Washington 
was begun in 1974. Started as an energy crisis carpool matching service, Commuter 
Pool has become an extensive urban paratrahsit development organization dealing 
primarily with the problem of commuter peak hour traffic congestion. 

Energy conservation, reduced air pollution, and improved use of the existing 
transportation system are major goals of Commuter Pool, but its emphasis is on 
reducing traffic congestion by encouraging ridesharing and accommodating high 
occupancy vehicles. The Commuter Pool is just one component of a larger rideshar­
ing program. 

Several paratransit alternatives have evolved in Seattle via Commuter Pool ac-
tivities: 

•Ride matching and subsequent employer survey and consulting activities. 
•Access incentives. 
•Development of other paratransit services. 
•Traffic monitoring. 
•Reducing commuter peak hour congestion. 

Background: Before Commuter Pool was established, two carpool matching pro­
grams in 1973 and 1974, respectively, had been initiated with varying success. Both 
carpool matching programs responded to an air quality improvement mandate from 
the U.S. Environmental Protection Agency, which had ruled that the Seattle central 
business district was polluted by automobile emissions. The Seattle Traffic 
Engineering Division managed the first program directed at city, county, and local 
Federal government employees. About 1,800 out of 8,400 responded to the pro­
gram, and 150 carpools were formed. 

•information for the Seattle/King County case study comes from the following sources: The 
Seattle/King County Commuter Pool Program: Paratransit and Rush Hour Congestion, 1978; and a con­
versation with John Shadoff, Associate Transportation Planner, Seattle/ King County Commuter Pool, 
February 29, 1980. 
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The present carpool matching program, begun in 1974, offers a free computer 
match service which is an ongoing element basic to the Commuter Pool program. In 
1977, 4,900 match applications were processed with about 7,500 names maintained 
in an active applicant file. Currently, there are 17,000 names on file as a result of the 
computer matching by street address. However, these names are also utilized in 
other paratransit services. 

How The System Operates: Commuter Pool ride matching is accomplished by a 
computer match system based on street addresses, which are updated every six 
months. After a computer match, a lett er is sent, but it is also possible for the public 
to telephone in for an immediate match. 

Promotion of carpooling is accomplished through an effective marketing pro­
gram that reaches 200 of the largest employers in the Seattle metropolitan area via 
billboards along highways, a recently begun newsletter, and the media. The 
ridesharing portion of the budget - $141,000 - pays for about 1-2 staff people, com­
puter time, and ridesharing activities. 

Employee transportation surveys conducted at major employment centers con­
sist of questionnaires to gather information on employees' names and addresses, 
work and commuting patterns, and interest in carpooling and other paratransit ser­
vices. One such survey of a medical complex resulted in increased carpool applica­
tions from 2 percent to 20 percent. 

Several incentives for carpooling have also been initiated by Commuter Pool. 
Some of these are special parking rates for sports and cultural events at the Seattle 
Center, suburban park-and-pool lots, preferential access to bridges and ferries, and 
discounts on tolls. 

Results and Conclusions: The Commuter Pool program, with its emphasis on 
ridesharing for employees working in the Seattle metropolitan area, has been 
meeting its overall goals for carpool matching, public vehicle carpool (vanpool), 
canvassing employers, employee surveys, and incentives for ridesharing. 

Some of the findings of employee surveys have been the following: 
• Applicants traveled farther to_ work than regional commuters on the 
average ... and most had a car available for commuting. 

• 80 percent of the applicants started work between 7:30-8:30 a.m. 
• 16 percent of the applicants formed or added to an existing carpool. 
• Carpools are usually formed by two fellow workers who share the driving. 
• Most applicants previously drove to work alone. 
• Economic savings are the main reason for carpooling. 
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Over 60 companies report 
vanpooling is easy 
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Vanpooling is very popular with employers and 
employees as evidenced by the number of 
employers participating in such transportation 
programs. 

Employers can encourage vanpooling among their 
employees by reserving parking places for van­
pools such as the lot shown above at a California 
employment center. 
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Significant savings have been demonstrated to commuters who participate in 
ridesharing in the form of carpools and public vehicle carpools. In turn, incentives 
such as preferential access on freeways at peak hours, decreased bridge and ferry 
tolls for carpools, and preferential parking have continued to promote the advan­
tages of ridesharing. An estimated 3,700 vehicles have been removed from com­
muter traffic as a result of the Commuter Pool program. 

Incentives to and advantages of ridesharing have also encouraged the wider 
adaptation of flexible work hours in the Seattle metropolitan area. 

VANPOOL SERVICES. These are usually arrangements through which a 
number of people share the costs of commuting to work every day by using a van 
that can carry up to 15 passengers. 

Vanpools are organized in one of four ways: 
• Employer sponsorship. 
• Employee organizations. 
•Individuals who own vans. 
•Third party lease operations. 

Most vanpools are arranged by employers for the mutual convenience of the 
company and its employees. An employer buys or leases vans, and organizes and 
administers the program. The employees who ride pay for the capital and operating 
costs of the vanpool through their fares. Because these employer-sponsored van­
pools are limited to employees of a single company, systems of this kind are usually 
limited to companies that have over 1,000 employees; a sizeable number of 
employees are needed in order to match potential riders with vans that have routes 
that would accommodate the employees. The Digital Corporation in Maynard, 
Massachusetts, is an example of an employer-sponsored vanpool program. The 
company operates 64 vanpools for its employees { 133). 

Employee organizations that sponsor vanpools are similar to the employer­
sponsored type, except that the employees of the company make all the ar­
rangements themselves through their organization. The Tennessee Valley Authori­
ty's {TVA) vanpool service, which is operated by the joint efforts of the employee 
credit union and TVA management, has a less common type of organization. 

Individually owned vanpools are most like the larger, shared-cost carpools. The 
vanpool's driver and passengers negotiate an acceptable fare structure and decide 
upon pickup and delivery locations. One rather unique example of an individually 
owned vanpool is the Knoxville {Tennessee) Commuter Pool project. In 1978, 18 
months after the pool began leasing vans to drivers who had a sufficient number of 
passengers, 50 of the vanpool drivers purchased their vehicles (33). 
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Third party vanpool lease operators provide new 12-passenger vans and the 
overall administrative services required to efficiently maintain a vanpool program. 
The lease operators organize groups into vanpools, select drivers, structure the 
fares, and maintain centralized record keeping. Persons interested in joining the pro­
gram need only fill out an application form and return it to their company transporta­
t ion coordinator or the vanpool lease operator. When nine individuals have been 
matched in one neighborhood, a vanpool will be initiated. Fares are determined by 
distance and the number of persons per van, with each passenger sharing equally in 
the cost. 

Drivers in third party vanpools are responsible for the maintenance and care of 
the vans, the delivering of passengers from their area, and the collect ion of fares. In 
return drivers ride free of charge and have limited personal use of the van for a 
nominal charge per mile. 

An example of a third party vanpool lease operat ion is the Greenway Plaza van­
pool program in Houston, TX. Greenway Plaza is the first commercial developer in 
the country to provide vanpool leasing to its tenants and their employees (41 ). 

AN EXAMPLE OF VANPOOL/NG 

TVA VANPOOL/NG PROGRAM* 

Introduction: Early in the 1970's, the Tennessee Valley Authority (TVA) developed 
an innovative transportation incentive plan to help its employees get to work. 
Among other things, the plan included incentives for use of public t ransportation, 
express buses, vanpooling, and carpooling. The plan was developed in response to 
a parking shortage and the congested highways around TVA headquarters in 
Knoxville. 

A highly successful element of this transportation plan was a vanpooling pro­
gram, which has proved so popular and beneficial that the TVA has since expanded 
the program to its 40 outlying locations and 16 power plants. By the end of 1980, the 
TVA will have over 600 operating vanpools throughout the organization, illustrating 
that vanpooling not only is a way to deal with specific commuting problems, but is 
also an effective response to rising gasoline prices. 

• information for the Knoxville-TVA case study comes from the following sources: Knoxville, TN, Com­
muter Pool, 1978; "Have van will travel," Planning, February 1980; Urban Transport Service Innovations, 
1979; and a conversation with Stanley R. Stokey of TVA's Employee Transportation Unit, February 29, 
1980. 
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The TVA is one of the country's largest vanpool­
sponsoring employers. 
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Background: Commuting to work has always been a problem for many of the 
3,400 employees of Knoxville's largest employer, the TVA. The city, which has a 
population of 180,000, suffers from a shortage of parking. That difficulty worsened 
during construction of TVA's new twin-tower office complex in downtown Knox­
ville in 1973; the land taken for construction removed over 1,000 parking spaces. In 
addition, traffic along the city's main artery, 1-40,is extremely congested during 
commuting hours. The existing public transportation system was not equipped to 
handle the transportation needs of all of TVA's employees. Finally, the oil embargo 
of 1973, making gasoline harder to come by, intensified commuters' problems. 

TVA management considered two solutions to this transportation problem: 
building more parking facilities for its employees, or subsidizing a transportation 
program designed to encourage ridesharing and more efficient use of existing 
transportation resources. The first alternative would have cost TVA over one-half 
million dollars and never addressed the congestion or oil embargo problems. 

Instead, in January 1975, the TVA initiated a multi-faceted incentive program 
promoting many forms of ridesharing, including express buses, vanpools, and car­
pools. Earlier, TVA employees, working in cooperation with the city of Knoxville, 
had laid much of the groundwork for improved commuter transportation using 
public transportation; now the TVA encouraged its use through employee discounts 
on commuter bus tickets, special rates for carpool parking, and other incentives. 

Six TVA vanpools were in operation by the end of 1974 in Knoxville, and this 
has grown to over 75 active vanpools transporting over 850 commuters every day. 
The number of vanpools is expected to increase to over 100 by the end of 1980. 

How The System Operates: The TVA vanpool program is operated through the 
employees' credit union, which purchases the vehicles, and in turn leases them to 
employees who wish to drive them. The costs of operating the vanpools are covered 
by the leasing rates plus a subsidy from the TVA. The leasing rates are based on the 
round-trip travel distance the van covers commuting every day; this amount is di­
vided up among the passengers and becomes the cost of their fares. 

The actual cost to users is reduced by a 35 percent subsidy by the TVA of the 
direct operating costs of the vans, including purchase price, maintenance, gasoline, 
and oil. In 19TT, the subsidy, although administered differently, averaged out to 
about $1,500 per van per year. The overhead costs of the transportation coordinator 
and insurance are also borne by the TV A. 

Vanpool fares fall between 2 and 3 cents per mile for each passenger. Everyone 
in an individual vanpool pays the same fare; the lowest monthly rate for van 
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TVA vanpools carry between 10 and 15 employees 
on the average; a few are smaller. 

passengers is $15. In 1980, TVA will begin a system of fare payment through bi­
weekly deductions. Originally, drivers were responsible for collecting fares, but with 
the rapid expansion of the program, the payroll deduction was considered a more 
efficient method of fare collection. 

Drivers receive no compensation other than a free ride to and from work. No 
specific training is provided for the drivers, although the TV A provides a short orien­
tation class. Drivers are also responsible for seeing that vehicles are maintained and 
kept clean. Maintenance, gasoline, and oil costs are billed directly to the credit 
union. 

The vans themselves are 10-15 passenger vehicles; most of the vehicles can 
carry 12 passengers. They are replaced after 100,000 miles or six years of service. 
Backup vans are provided to maintain service in case of breakdowns. 

Results and Conclusions: The vigorous ridesharing promotion by the TV A has 
resulted in a sharp decrease in the number of employees who regularly drive to work 
alone. In 1973, 65 percent of TVA employees drove to work alone; now less than 18 
percent do. Vanpoolers now make up almost one-quarter of the Knoxville TV A 
employees traveling to work. Vanpooling at Knoxville's TVA headquarters has spur­
red other vanpool development. It has proven beneficial to the TVA, to its 
employees, and, indirectly, to thousands of others living and working in Knoxville. 

Although the entire transportation incentive program costs the TV A about 
$50,000 per month, program director Stanley R. Stokey estimates that the TVA has 
saved at least $20 million in capital outlay projected for parking and roads that would 
otherwise be necessary. 

TV A commuters save substantial amounts of money by van pooling rather than 
driving to work alone. Assuming an average commute of 50 miles per day round 
trip, a 22¢ per mile cost, and 50 work weeks per year, it would cost a commuter 
$2,750 to drive to work over the course of a year. The same trip by vanpool, based 
on a mileage fare of 2.5¢, would cost $312.50, a savings of $2,437.50 per year. Other 
advantages are reductions in accident risks, an increase in convenience, and the 
resulting availability of the family car to other members of the family. 

An earlier study showed that in 1974 six vans operating in TVA pools saved 
about 280,000 gallons of gasoline annually over gas consumption by commuters 
driving alone. Given the increase in vanpooling since that time at TVA, the gasoline 
savings is now estimated to be over a million gallons annually in Knoxville alone. 
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Workmen board a subscription bus at a TVA work 
site. 

TVA's employees leaving for their subscription 
buses and vanpools at the end of a workday. 
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SUBSCRIPTION BUS SERVICES. Another form of paratransit that is de­
signed to accommodate the commuting needs of a specific group is the subscription 
bus, sometimes called a buspool. This form of ridesharing is usually organized for 
people who need to commute over longer distances to and from work. Subscription 
buses generally operate along routes where conventional public transportation is 
either not offered or is inconvenient. 

Subscription bus services are formed by private groups or by employers as a 
way of making commuting faster, more economical, and more convenient for 
themselves or others. Special features of subscription bus service include 
guaranteed seating, door-to-door service, an express ride for most of the trip, and 
regular route and schedule adjustments in response to changes in passenger de­
mand. Fares for subscription buses are usually paid in advance. 

Subscription buses can also be very attractive to the communities they serve. 
The service can result in less traffic congestion, pollution, and fuel consumption. 
Employers benefit from reduced parking requirements, and improved accessibility 
for some workers who might otherwise have to seek work elsewhere. Subscription 
bus service is also attractive because it requires little or no public subsidy and can be 
a profitable venture for a private operator. 

Three important factors determine the feasibility of operating a subscription 
bus service: 

•A large concentration of people making trips on a regular basls with compati­
ble routes and schedules. 

•A dedicated organization to formulate the service and to manage it on a 
continuing basis. 

•A local provider of buses and drivers that can offer reliable service. 

Subscription bus services obtain drivers and vehicles in a number of ways: by 
contracting with a transit authority or a private bus company for vehicles and 
drivers, or by purchasing their own vehicles and hiring their own drivers. A subscrip­
tion bus service is typically a peak-hour operation; buses and drivers are necessary 
only during the travel periods. 

Reston Commuter Bus (RCB) is an example of a subscription bus serving the 
Reston, Virginia, and Washington, D.C., area employment centers. A non-profit 
corporation developed by a group of community volunteers in Reston, RCB began 
operating in 1968. Its 75 daily bus runs are supplied by the Washington Metropolitan 
Area Transportation Authority. RCB ridership was 56,230 during the month of 
August in 1979 (129). 

Another subscription bus service, operating for over 15 years, is located in 
Bremerton, Washington, a small city of 35,000 peop_le. A private bus carrier 
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operates the subscription bus service for Bremerton residents who are employed at 
a local shipyard, the city's main employment center. The cost of operating the ser­
vice has been kept down by maintaining older buses, rather than purchasing new 
ones, and by employing part-time drivers who are employees of the shipyard. 
Maintenance costs on these older buses have been minimal because the buses only 
make one round trip per day. Fares on this system are collected daily, although 
riders can purchase weekly books of tickets for their convenience (62) . 

AN EXAMPLE OF SUBSCRIPTION BUS 

SERVICE - COM-BUS* 

Introduction: The Southern California Commuter Bus Service, Inc., better known 
as COM-BUS, is a privately owned subscription commuter bus service in operation 
since 1968. COM-BUS serves approximately 2,000 commuters per day on 47 routes 
in Ventura, Los Angeles, and Orange counties in California. Passengers pay or 
subscribe on a weekly pay-in-advance reservation basis for COM-BUS service. 
COM-BUS operates with a minimum of capital outlay because it leases its buses 
from private charter bus operators. Volunteers help manage the COM-BUS 
operation. 

Background: In 1968, the McDonnell Douglas Astronautics Company transferred 
many of its employees from its Santa Monica, California, facility to its new head­
quarters in Huntington Beach, California, some 40 miles to the southeast. Approx­
imately 80 percent of the employees working at the Santa Monica plant lived near it. 
Employees making the transfer without moving their households were confronted 
w ith driving 40 or more miles each way daily. After assessing various options- such 
as using private automobiles, establishing carpools, and using public transporta­
tion - a group of 45 employees decided to explore the possibilities of chartering a 
commuter bus on a regular basis. This group chartered a bus which became 
subscribed to capacity. 

Within three months of the initiation of the first charter bus, four others were 
independently organized, utilizing the same charter bus provider. However, service 
from the original bus provider deteriorated, and commuters agreed to switch to 

*Information for the COM-BUS case study comes from the following sources: COM-BUS: A Southern 
California Subscription Bus Service, 1977; and a conversation with Ronald J. Hoffman, President of 
Science Applications, Inc., Huntington Beach, CA , February 29 and March 5, 1980. 
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another bus company. The owner of the new bus company requested that one 
member of COM-BUS be selected to deal with the bus company management, and 
a fee would be paid to compensate for the coordination of service. The current 
owner of COM-BUS was selected because of his continuing involvement since 
1968. 

COM-BUS operates in a service area of over 1,200 square miles. Population 
density for this portion of the Los Angeles urbanized area is between 3,700 and 
7,700 people per square mile. People in this area currently have the following op­
tions for commuting to work: public transportation, COM-BUS, and the private 
automobile. Public transportation, which does not cover the most widely used long­
distance routes to work, is not an acceptable alternative to the private automobile 
for many people. COM-BUS, which has contracts with eight of the twenty available 
charter bus companies, promotes healthy competition and has a consistently high 
level of service. 

How COM-BUS Operates: COM-BUS has determined that for a route to be 
economically viable it must: 

•Have between 3 and 5 stops. 
•Travel a direct route. 
•Pick up the most people at the last stop in the morning so that the fewest peo­
ple are inconvenienced by delays. 

•Drop off the most people for work at the first delivery point so that the fewest 
people are inconvenienced by delays. 

When patronage growth allows for an additional bus to be put into service, the 
new bus is not added as a second unit on an existing route. Instead, all routes which 
might be affected by the addition of another bus are surveyed by COM-BUS and 
several new routes are formulated to serve all of the riders in a particular region. 

COM-BUS management recognizes the need for reliable service. In 1976, 98 
percent of the COM-BUS trips arrived at their destinations on time or ahead of 
schedule, and less than 2 pecent arrived more than 10 minutes late. 

In 1979 fares per person ranged from: 
•A low of $16.00 per week for 44 miles round trip. 
•A high of $22.00 per week for 136 miles round trip. 

In 1979 the average fare was $18 per week for 90 percent of the routes, while the 
average yearly cost per passenger mile was 4.2 cents. Travel times in 1980 are be­
tween 40 minutes to 1 hour and 30 minutes. 

Initially, an informal route management organization consisting of "Bus Cap­
tains," passenger representatives for each of the five early bus routes, was in-
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stituted. The organization continues today with a more formal structure. In ex­
change for free transportation, the Bus Captains are required to: 

• Collect fares. 
• Enforce passenger safety rules. 
• Coordinate appropriate vehicles with passenger schedules for the particular 

route. 
COM-BUS has two full -time clerical support persons. Fees of between $30 and $65 
per week, depending ·on the number of routes served, are paid to Area Coor­
dinators. Responsibilities of Area Coordinators include supervising the Bus Cap­
tains, dealing with operating problems, coordinating COM-BUS services with 
employers, and keeping COM-BUS management aware of potential problems. A ll 
operating funds are obtained from the fares which passengers are charged. 

To service its 47 routes, COM-BUS owns two minibuses which carry 13 to 16 
passengers, and it charters buses which carry 38 to 47 passengers. The minibuses 
satisfy short-term shifts in the levels of demand, replacing large charter buses when 
the given ridership for a route decreases, or when new routes are introduced. 

COM-BUS management has found that the most effective way to com­
municate with passengers is through the Bus Captains, who verbally inform them 
about new decisions. Group meetings at which COM-BUS management attempts 
to answer questions from potential riders have also proved useful. A final method of 
communications has been the distribution of bulletins, published by COM-BUS 
management, which cover topics of general interest to commuters. 

As COM-BUS grew to serve many employers, the California Public Utilities 
Commission ( PUC) took notice of it and required that it operate under PUC laws. In 
the opinion of COM-BUS management, understanding and complying with PUC 
regulations is a difficult and time consuming problem. COM-BUS management 
estimates that approximately 16 percent of its operating costs are directly at­
tributable to compliance with PUC regulations. 

Results and Conclusions: In 1979, it was estimated that on 47 daily routes, COM­
BUS was making approximately 700,000 passenger trips annually with over 
2,300,000 passenger miles. COM-BUS continues to: 

•Operate at a profit, without any form of subsidy. 
•Have high subscription rates, in excess of 90 percent of capacity. 
•Operate with a minimum financial capital outlay. 
•Be managed with a minimum of administrative and overhead expense. 

COM-BUS currently transports approximately 2,000 passengers per day to and from 
work in an area which, compared to other metropolitan areas, has a high percentage 
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of workers utilizing the private automobile as their chief means of transportation. 

COM-BUS travel times are competitive with the private automobile. For a 
weekly fare of $16.00 for a 44 mile per day round trip, the cost to a COM-BUS 
passenger would amount to $800 per year, assuming 50 work weeks. The same 
round trip at 22 cents per mile would cost a commuter driving to work by private 
automobile $48.40 per week, or $2,420 per year. 

The personal involvement of the current owner from the beginning, coupled 
with the existence of Bus Captains and Area Coordinators, all having a personal 
stake in seeing COM-BUS succeed, have been the key elements in COM-BUS's 
growth. 

Before considering or planning for a subscription bus service similar to COM­
BUS in other areas of the country, it is important to understand the following basic 
service area characteristics for COM-BUS: 

• Fairly high-density residential areas. 
• Concentrations of major work destinations. 
• Proximity of most major residential and employment areas to freeway inter­

changes. 
• Work trip distances ranging f rom 22 to 68 miles one way, which allow the 

development of a service with travel times competitive with private 
automobiles. 

• Fairly stable commuter travel patterns. 
Further proof of COM-BUS's continuing viability is demonstrated by its recent ap­
plication to the California Public Utilities Commission for two new subscription bus 
routes in 1980. 
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TABLE 5. FACTORS USED TO RATE TRANSPORTATION 

Passenger Provider Community 
Availability Area Coverage Passenger Attraction 
Punctuality Frequency Long Range Impact 

Speed-Travel Speed Environmental/ 
Energy Aspect 

Time Reliability Economic Efficiency 
User Cost Cost 
Comfort Capacity 

Security Safety 
Convenience Side Effects 

Passenger Attraction 
Source: Aefe,ence 12. 

An employment center in California with vanpools 
in the parking area. 

111 PLANNING 
PARA TRANSIT 
SERVICES 

identifying unmet transportation needs 

IDENTIFICATION OF UNMET transportation needs is the first step toward 
planning paratransit services. There are many ways to identify such needs. One ap­
proach is to determine how different segments of a given community view their ex­
isting transportation services. Table 5 lists some of the factors passengers, pro­
viders, and the community at large mention when asked to rate transportation. 
These factors can be used as a checklist to identify satisfactory and unsatisfactory 
aspects of an existing transportation network. A needs assessment may be con­
ducted by asking various groups of transportation users and representatives of 
geographic areas how well existing transportation meets their specific needs, given 
the amount of funding and community interest. Any number of sources can be used 
to identify transportation needs: surveys, questionnaires, transportation studies, 
and community meetings. 

Before a new paratransit service is initiated, all types of existing transportation 
services must be documented. The potential for transportation consolidation is then 
analyzed, particularly for social service agencies, many of whom provide specialized 
transportation for their clients. 

Both the transportation needs of limited mobility users and their travel re­
quirements, and the travel needs of the general pubic during peak and off-peak 
hours are then identified. Places where people frequently travel (shopping centers, 
centers of employment, medical facilities, etc.), as well as common points of depar­
ture, are noted. 

Two types of surveys are useful for predicting transportation needs: 
•A survey of health and social service agency-oriented trips. 
•A survey of work-oriented trips. 

The director of each social service agency providing transportation is usually inter-
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viewed for answers to the following typical questions (43): 
• How many clients come to the agency per month? 
• How many clients are having difficu lty with transportation? How many clients 

must be driven to and from the agency by the agency's staff? 
• How many people must depend on their neighbors for transportation to and 
from the social service agency? (Agency directors should have a general 
knowledge of where their clients live and be able to estimate the number of 
persons who are having problems reaching the agency.) 

• How many people are not making use of the agency because of the lack of 
transportation services? Are there people who seek the agency's services less 
frequently because of transportation problems? 

• How many people who have access to private automobiles would stop driving 
if there were a new paratransit system? 

During the planning stages of a paratransit program, transportation information 
gathered from social service agencies, census materials, or secondary sources can 
provide rough, but functional estimates of potential ridership, especially the 
t ransportation handicapped. For instance, estimates of the number of elderly can be 
obtained directly from the latest U.S. population census. In 1975, the portion of 
non-institutionalized handicapped residing in metropolitan areas was estimated at 
3.8 percent ( 12). The number of non-institutionalized individuals can be added to the 
number of institutionalized individuals, as recorded in local census data, to produce 
estimates of the transportation handicapped populat ion within any Standard 
Metropolitan Statistical Area. Welfare departments, hospitals, clinics, and senior 
citizen centers can also provide information on the travel patterns and the transpor­
tation needs of certain limited mobility users. 

Surveys can also be used to gather information of this type. The essential 
elements of a survey are: 

• Defining the data requirements. 
• Designing the questionnaire. 
• Identifying the population to be surveyed. 
•Designing the sampling procedure. 
•Conducting the survey. 

Surveys may generate more detailed information suitable for paratransit system 
design work, as travel patterns and the transportation needs of limited mobility 
users can be quite different from those of the general population. A survey pro­
cedure is shown in Figure 1. 

Surveys of limited mobility users groups can be distributed through social ser­
vice agencies. Availability of automobiles, an important factor in determining the 
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Figure 1. Block Diagram Representation of the Survey Procedure 

*Define Data *Identify 
Requirement Population 

to be Surveyed 

1 I 
Carry Out *Develop 

Pilot Project Sampling 
Procedure 

I l 
*Design the Perform 

Questionnaire Field Work 

I I 

INITIAL h> FIELD t> PREPARATION WORK 

Source: Reference 172. 

Summarize Document 
Raw Data the Survey 

Activities 

I I 
Analyze Generate 
the Data Conclusions and 

Recommendations 

I I 

QUESTIONNAIRE h> DOCUMENTATION 
PROCESSING 

35 



36 

need for paratransit services, should be included in such sampling. Questionnaires 
are an inexpensive, efficient means fo obtaining desired information. Figure 2 pro­
vides a sample transportation ridership survey questionnaire. 

Similar surveys of work-related transportation needs should be developed to 
determine the need for prearranged ridesharing paratransit. Again, census data and 
information from city, county, and regional planning agencies should be available to 
generate total employment figures. The location of major employers should be pin­
pointed within the service area. Individual surveys and interviews with employers 
are also necessary to determine a company's interest in organizing prearranged 
rides haring. 

An employer or an employee organization can conduct an employee commuter 
survey to identify commuter transportation needs and to determine what oppor­
tunities are present for either prearranged ridesharing or some type of demand­
responsive transportation. 

Small communities can adopt a similar approach when assessing transportation 
needs. Two such communities developed a variety of paratransit operations based 
on a needs assessment. Schaumberg and Hoffman Estates, in Illinois, had low 
population densities and lacked central business districts, yet required transporta­
tion services. Advisory groups for the two communities surveyed the residents and 
determined that a dial-a-ride operation would best meet off-peak transportation 
needs. For peak-hour travel, the communities chose a variety of carpools, vanpools, 
and subscription bus arrangements, as well as some conventional forms of public 
transportation ( 139). 

In Knoxville, Tennessee, a transportation needs assessment identified com­
muters and limited mobility users in order to define a potential market for paratran­
sit. Each target group was divided by demographic characteristics or by usual pur­
pose of transportation. Commuters were identified by surveying employers. 

Knoxville classified limited mobility users by the degree to which they were 
restricted from using existing t ransportation services, as shown in Figui e 3. For ex­
ample, the first segment in Figure 3 represents those who use an automobile. The 
last segment includes those people with the most severe restrictions. Demand­
responsive and prearranged ride-sharing paratransit services in Knoxville have been 
tailored to meet the transportation needs for each market segment (33). 
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Figure 2. Ridership Survey 

Sponsored by the Massachusens Executive Office of T ransportation and Construction 

Please answer the following quest ions and help us to provide you with a bet ter transportation system. You need not ,dent,fy yourself. 

PLEASE CHECK THE APPROPRIATE SPACE 

1. How did you first become aware o f th is service? 

_radio/TV 

_ newspaper 
_ _ friend or rnlative 

--service organization 

2 . What problems d ,d you have 1n making this trip before this service was available' 

_ I had no problems 

-1 could not make this trop as frequently as I wou ld I,ke 

- 1 could not make this trop on the day or at the t ,me of my choos,ng 

- It was expensive for me to make this lr rp 

- 1 could not make the trip at all 

3 . How d id vov make your tnps before this service was ava ilable? 

_1 drove 

_ l was driven 

_ I took a bus or subway 

- 1 took a taxi 

_ I wal ked 

_ I could not make the ,;,p 

4 . Do vou have any d1ff1culty walking niore than one hlock? 

_ No problems 

- 1 can manage w ith d1ff1culty 
_I cannot manage at all 

Source Reference 172 

5. Do you have any of the fol lowing disabilities> 

_I must use a cane or crutches 

- 1 have a heart condition 

-1 must use a walker 

_I must use a wheelchair 

_I am blind 

- 1 cannot walk. any d istance 

_ I have arthri t is 

6 . How often do you use th is serv,ce? 

_every day 

-1 to 4 times a week 
_a few times a month 

_ once a month 

_less than once a month 

7. What is the purpose of this particular 1np? 

_medical fac,hty 

_nutt,uon site 

-shopping 

-recreational 

_ social v1s1t 

_ personal hus,ness 
_ work 

_ school 

_ other (spec ify ! 

8. Do you use 1h1s serv ice lor more than one type of u,p purpose? 

_ yes _ _ no 

If " yes." please name trtµ µurpcse(s) _______________ _ 
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Figure 2. Ridership Survey (Cont. J 

9. What was the fare you paid for this service? $ _________ _ 

10. Is your fare paid by a State or local social service agency? 

___ Yes __ N o I f "Yes.'' which one? _______________ _ 

11. How far ,n advance do you schedule your trips> 

__ same day 

_ _ one day in advance 
__ 2 days in advance 

--one week in advance 
--your trip is prescheduled and is always the same t ime 

--Other 

12. Do you have problems making reservations? 

___ Y es __ No ___ Sometimes 

13. Are you picked up on t ime? ___ Yes __ No ___ Sometimes 

14. Is it difficult for you to board the vehicle> 

___ Yes __ No __ Sometimes 

15. Is the fare reasonable? _ _ Yes _ _ _ No 

16. Do you intend to continue using the service? ___ Yes ___ No 

17. If you have comments. please make them here: _ _____________ _ 

FOR STATISTICAL PURPOSES, PLEASE ANSWER THE FOLLOWING 

QUESTIONS. THANK YOU. 

a. Sex: ___ Male ___ Female 

b. Do you have a valid driver's l icense? _ _ Yes __ No 

c. Do you or anyone in your household own a car? ___ Yes ___ No 

d. Is there a car available for your use? ___ Yes _ _ _ No ___ Sometimes 

e. To what age group do you belong? 

__ 65to69 

__ 51069 

--60to64 

___ 5510 59 
___ 20 to 54 
___ under 20 

f . Which category indicates your yearly income? 

__ under$2000 

__ $2000 to $4000 

--$4000 10$7000 

__ $7000 to $10,000 
__ $10,000 to $14,000 

---over $ 15,000 

g. What is your employment status? 

___ full-t ime employment 

___ part-t ime employment 
_ _ _ looking tor employment 
_ _ _ not employed 
_ __ retired 

THANK YOU FOR YOUR COOPERATION. WE HOPE THAT YOUR ANSWERS WILL RESULT IN CONTINUED IMPROVEMENT TO YOUR TRANSPORTAT ION SERVICES. 
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Figure 3. Identifying Knoxville's Transportation Needs for Limited Mobility Users 
(Elderly, Handicapped, and Low Income) 

Yes 

Allow this group to 
use automobile as 
desired. (Exist ing ser­
vices may not be ade• 
quate for convert ing 
from automobile . ) 
User Group No. 1 

Yes 

Car Available? 

Yes 

Existing services are 
adequate for the 
needs of this disad­
vantaged group. User 
Group No. 2 

Source: Reference 33. 

Valid Driver's License? 

Afford to use 
available service? 

No 

Provide user subsidy 
to enable this group 
to use available ser­
vices. User Group 
No. 3 

Can Use Conventional 
Tran sit Services? 

Conventional transit 
service available? 

No 

Provide 
and/or 

Can use conventional 
transit if vehicle 
comes to door? 

Yes 

more taxi 
demand -

Provide more con­
ventional transit, bas­
ed on type of disper­
sion pattern of the 
disadvantaged and 
trip purposes. Pro­
bable, solution is 
some form of 
demand-responsiv e 
service with user sub­
sidy. User Group No. 
4 

responsive service. If 
finances are a pro­
b lem, provide user 
subsidy. User Group 
No . 5 

Can use vehicle w ith special features: 
lift, wheelchair t ires. and/or attendant? 

Yes 

Door through door, 
some door-to-door 
demand- responsive 
service, user-side 
subsidy if necessary. 
User Group No. 6 

No 

Ambulance service, 
user-side subsidy if 
necessary . User 
Group No. 7. 
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TABLE 6. 
DATA AVAILABLE THROUGH TRANSPORTATION 
INVENTORY SURVEYS 

Information Requirements 

Patron location, trip 
characteristics 

Passenger volume 

Passenger attitude 

Verification of on board survey 
results 

Identification of eligible per­
sons and their reasons for not 
using the service 

Source: Reference 12. 
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Data Sources 

Agency surveys 

Operator surveys 

On board surveys 

Case studies 

Non-user survey 

assessing existing public transportation services 

An assessment of existing transportation services in the proposed service area 
is the basis for determining the impact a future system may have on a community. 
Such an assessment or inventory identifies existing fixed-route transportation and 
may reveal opportunities for expanding or modifying existing services, or imple­
menting new ones, such as one of the forms of paratransit. To conduct an inventory 
of transportation services, a questionnaire is sent to transportation providers. De­
tailed schedules, operating routes, and fares for all transportation services in the 
area are requested and assembled. Taxi service boundaries are clearly identified, as 
well as taxi rate structures, fares, and transfer and waiting stations. Transportation 
services offered by social service agencies are surveyed, noting service areas, 
schedules, fares, clients and special services or equipment such as wheelchair lifts 
or ramps. 

Earlier inventories made by agencies, operators, users, and non-users, may 
provide a good inventory which may be easily updated. Table 6 shows the kinds of 
data available through transportation inventories. 

Past inventories may not provide the planner with all the desired data, and at­
tempting to fill these gaps may be costly and time consuming. Yet needs can be 
kept quite simple, and significant amounts of time, money, and effort need not be 
expended preparing transportation inventories ( 100). 

establishing goals and objectives 

Experience has shown that one of the first steps in planning any paratransit ser­
vice is to draw up a statement of goals relating the aims of the service to the iden­
tified transportation needs of the community. A comprehensive set of goals will 
broaden the perspective that a given community has toward transportation. This 
perspective will include many possible alternatives. An example of a general goal 
would be "to enable people and goods to move safely, efficiently, and economically 

within the community" (100). 

To be truly useful, however, a paratransit service's goals will reflect community 
values. For example, reducing energy consumption might be a specific, value­
related goal; improving mobility for the elderly and handicapped might be another. 
Increasing or improving paratransit services could be one way of improving mobility 
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TABLE 7. PARATRANSIT OBJECTIVES CITED BY EXISTING SYSTEMS 

• Provide expanded service into areas not well-covered by conventional transit 

• Replace marginal bus routes 

• Feed express buses or other fixed-route systems 

•Increase ridership on express buses or other fixed-route systems 

• Provide more efficient off-peak service 

•Identify promising patterns for conventional fixed-route service 

• Improve overall system efficiency and productivity 

• Provide additional peak-period capacity 

•Minimize capital investment 

• T est use of new equipment and techniques 

• Achieve and maintain low operating subsidy 

Paratransit planning should involve the entire 
community, especially those who particularly 
need transportation services, such as the hand­
icapped. 

for the elderly and handicapped, although other approaches might be considered 
and found more effective. 

An advisory committee in Fairfield, California (population of 44,146), identified 
a number of community goals related to transportation. One was to provide a 
transportation system within the city that would offer a convenient and viable alter­
native to the private automobile and would also service the transportation needs of 
limited mobility users. The service provided should be the best possible at the lowest 
price. In addition, the transportation system should support the Fairfield business 
community, as well as developers in the area. 

Once goals are defined, objectives must be delineated. Like a goal, an objective 
is an end toward which an effort is directed, but an objective, as used in this docu­
ment, is more specific and may be seen as supporting a goal. 

The wording of the objective of a paratransit service requires careful thought. It 
should be specific enough to suggest how the goal can be or will be achieved by the 
service that is finally implemented. If the goal is to create a new transit system which 
is economically viable, for example, two objectives might be to minimize the capital 
investment and to maintain a low operating subsidy. 

The wording of objectives should also allow for alternate means of ac­
complishing them. For example, if the goal is to ensure the social and physical 
welfare of all community residents, an objective might be to provide handicapped 
persons w ith access to health and medical services in the community. Two methods 
of accomplishing this objective would be to 1) transport these individuals to the ser­
vices, or 2) bring the services to the individuals. Had the objective been solely to 
provide handicapped persons with a means of transportation to health services, the 
second method probably would not have been considered. 

When objectives are formulated, the likely economic and social impact of the 
new paratransit service on the community should be evaluated. For example, it is 
important to estimate the economic impact of the new paratransit service upon ex­
isting transportation services, especially taxis. 

Table 7 contains a list of paratransit objectives taken from actual system im­
plementation. 

involving the community 

Planning and implementing any paratransit service that is truly responsive to 
the transportation needs of a community means involving community represen-
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One way to obtain vital community support for a 
paratransit service is to involve the public in the 
planning and system design through citizens' 
meetings. 
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tatives from the beginning and throughout the life of the program. Too often 
paratransit services have been planned and put into place, and then have failed 
because potential riders had not expressed their needs at the initial planning stage. 
At times, paratransit services have been selected without sufficient consultation and 
realistic estimates of the actual numbers of riders. Other paratransit services have 
been based on Bureau of Census figures for elderly and handicapped 
residents- without, however, checking to see whether this group needed or would 
actually use a new form of transportation. Careful planning with, as well as for, peo­
ple who will actually use a system results in the most successful, on-going paratran­
sit service. 

Task forces or advisory committees composed of different community groups 
have been used successfully not only to identify existing transportation needs and 
deficiencies, but also to offer continuing community input during the subsequent 
development of a paratransit service (12). For instance, the city of Fairfield, Califor­
nia, developed a paratransit system after first establishing an advisory committee to 
identify community goals. In Ann Arbor, Michigan, a citizens' committee met with 
representatives of Ford Motor Company in April 1968 to explore the feasibility of 
dial-a-ride service. Two ·years later, Ann Arbor directed Ford to develop a plan im­
plementing demand-responsive service { 17). 

If Federal assistance is sought for capital investment and operating assistance 
in a public transportation system, citizen involvement is mandated by the joint plan­
ning regulations for urbanized areas issued by the Federal Highway Administration 
(FHWA) and UMTA, as set forth in the Federal Register of September 17, 1975. Any 
applicant for capital and operating assistance in rural areas must provide an ade­
quate opportunity for public hearings with adequate prior notice. 

All available communication channels (for example, workshops, seminars, and 
public meetings) should be utilized to involve the community. The importance of 
good public relations during the planning process cannot be overemphasized. 

Obviously, a paratransit system designed to suit the transportation needs of a 
community requires as much citizen participation as possible, particularly from the 
affected riders. Without such overall support, funds for paratransit services are not 
likely to be committed, since such decisions are usually somewhat political. No 
elected official is likely to request funds for projects not desired by a large portion of 
the community. 
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Local transportation officials can use community 
meetings to make the public aware of various 
transportation options. 

determining operating patterns 

SERVICE AREA SIZE. W hen determining the service area of a paratransit 
system, planners usually look at the transportation needs as well as various 
characteristics of the area. Transportation needs are reviewed, with areas of high 
and low demand noted, so that service can be targeted. Other factors which must 
be taken into account are the terrain, the political and geographical boundaries, the 
configuration of the existing streets and highways, the centers of population, the 
location of existing fixed-route services, and the location of the most common 
destinations. Local regulations, or the tax support structure for paratransit services 
are also considered, since they may contribute to the development of a coordinated 
area-wide service or may inhibit its development. 

After a thorough review of all pertinent factors, a service area is usually 
selected. This tentative service area is then presented to the community, public 
transportation and taxi operators, public officials, business groups, and others for 
their comments and criticisms. As discussed earlier, a community may be more likely 
to support a paratransit system of its own design. 

NUMBER OF VEHICLES. The number of vehicles a paratransit service should 
operate depends upon demand. In the early planning stages, the experience of other 
paratransit systems is used to help predict demand. Later, when the service is being 
designed, these early estimates can be refined once the vehicle type to be used is 
known, and field-test routes and tour speeds have been determined. Similarly, infor­
mation on vehicle repair times and the availability of back-up vehicles from other 
parts of the service system influences the number of vehicles used. It has been 
found that dial-a-ride systems for the general public operate most effectively within 
a limited range of fleet sizes (12). Dial-a-ride services with less than three vehicles 
have not been found to be cost-effective because administrative and dispatching 
costs are higher per passenger { 12). 

Travel demand or ridership depends heavily on the quality of service. In con­
ventional fixed-route public transportation, service quality is relatively independent 
of ridership, except when the capacity of the system is approached. However, quali­
ty of service in a paratransit system may suffer if ridership increases, since paratran­
sit vehicles generally have limited seating capacity and can be delayed by an in­
creased number of stops. 

No single modeling technique or methodology for estimating travel demand has 
been developed with enough consistency to warrant its exclusive use in predicting 
demand levels. Costly approaches for demand estimation have fared no better than 
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Figure 4. Routing Configurations 

MANY-TO-MANY 

MANY-TO-ONE 

MANY-TO-FEW 

Deviation For 
Doorstep Service 

Basic Route 

ROUTE DEVIATION 

■ Main terminal. transfer point, activity center 
Desire line 

.........,_ One possible dynamic routing 
@------@ : Origin and destination pairs 

Source: Reference 164. 
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simple approaches (12). In a small paratransit system, extensive data collection may 
not be warranted in the design stage. Simple demand estimating techniques in­
clude: 

•Inference from other paratransit projects. 
•Extrapolation from conventional public transportation ridership, trips, and 

users. 

Existing paratransit systems provide a means of estimating the range of likely 
ridership levels within a specific population area. By comparing existing public 
transportation systems with those paratransit services being planned, and then ap­
proximately matching actual and expected service characteristics, it has been possi­
ble to narrow the wide range of demand levels. 

ROUTING CONFIGURATIONS. Paratransit vehicles follow a variety of 
routing configurations in providing their specific services. Demand-responsive 
systems, such as dial-a-ride and shared-ride taxis, generally use what is called a 
dynamic routing policy. This means that as pickup and dropoff points are called into 
the dispatcher, the dispatcher will design a route for a particular vehicle that will be 
the fastest and most convenient, with no back-tracking. If there is no limitation on 
where the pickup and dropoff points can be, other than within the service-area 
boundaries, the paratransit service is called "many-to-many" (see Figure 4). 

"Many-to-few" service picks up passengers at their homes or other logical 
starting points, but discharges passengers only at certain pre-established points, 
such as health centers, shopping centers, or regular transit stations. 

"Many-to-one" service also picks up passengers from a variety of places but 
has only one dropoff point. Social service agency client transportation typically of­
fers this kind of service. A clinic may pick up patients from locations all over the city, 
but will transport them only to the clinic. 

Of course, these patterns may be reversed. For example, a van may pick up 
passengers at one nursing home, and the passengers' destinations may be scattered 
over the service area. This is a "one-to-many" service. 

Route-deviation is a type of routing configuration whereby vehicles make 
scheduled stops at certain checkpoints, but may leave the fixed-route upon request 
to serve patrons not on that route. 

Shuttle and loop configurations are also common for paratransit services. 
Shuttle services operate exclusively between two fixed stops. Vans or small buses, 
for example, often carry passengers from a shopping center to a fixed point that 
may be centrally located or at a regular transit station, and vice-versa. A loop con-
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Automated dispatch monitors assist dispatchers 
in larger paratransit systems. 

Vocal dispatching, as is seen here in Westport, 
CT, is the more commonly used form. 

! 

l 
• I 

,--

figuration means that a vehicle operates continuously along a fixed, circuitous path, 
picking up and discharging passengers along the way. This type of route is common 
on college campuses. 

Carpools and vanpools usually pick up riders at their homes or at mutually con­
venient, prearranged spots. Usually, though not always, the riders have the same 
general destination. Subscription buses, like express buses, usually have a limited 
number of pickup points in order to offer the fastest service. Like carpool and van­
pool riders, subscription bus riders are often transported to a single place of employ­
ment or an office or factory complex. 

financial planning 

Before any paratransit service can be initiated, system costs are estimated and 
revenues projected. Determining these projections demands both research and 
calculation. 

Each of the five paratransit service types discussed in this document differs in 
its cost components and sources of revenue. However, all services share some com­
mon cost components and revenue sources. 

COSTS. The costs of a paratransit service are usually divided into capital and 
operating costs (see Table 8). 
Capital Costs: These are the purchase costs for vehicles, facilities, and equipment 
needed to make a system operational. The majority of capital expenditures occur 
during the implementation stage (169). 

1. Vehicle Costs 
Vehicles are generally the major cost item. The great variety of vehicles used for 

paratransit reflects the diverse needs for each paratransit type; examples are the 
system's budgetary limitation and operating environment. 

Estimates of vehicle prices can be determined after consultation with suppliers 
and other service providers. For non-standard vehicles which are made to order, for 
example, modified vans, small buses and school buses, the submission of a bid is re­
quried to determine the exact vehicle price. 

Vehicle options can substantially increase the final vehicle purchase price. 
Usually wheelchair lifts and air conditioners are the most expensive options. 

•1979 prices for modified vans ranged from approximately $14,000 to $25,000. 
•1979 prices for a small bus ranged from $16,000 to $30,000. 
•1980 prices for school buses ranged from $18,000 to $25,000 (162) . 
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TABLE 8. CAPITAL AND OPERATING 
COST ITEMS 

Capital Cost Items 
Vehicle and options 
Maintenance facilities and equipment 
Communications equipment 
Fare collection equipment 
Dispatching equipment 
Scheduling equipment 
Office furniture 
Buildings and land 
Shelter and signs 

Operating Cost Items 
Labor 
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Fuel, oil 
Maintenance (preventive and repair) 
Depreciation on vehicles and equipment 
Parking fees 
Tolls 
Rent, leasing 
Insurance 
Public relations and marketing 
Utilities 
Taxes 
Financing costs 
Licensing, registration 

Vehicle passenger capacities are listed in Table 9. 

The procedures required to purchase paratransit vehicles will depend on the re­
quirements set down by the funding source. Figures 5 and 6 display vehicle procure­
ment flow charts for U.S. Department of Transportation funding for both urbanized 
and non-urbanized areas. These figures also present approximate time frames to 
complete each step of the vehicle procurement process. It is important to note, 
however, that the changing environment for regulations and procedures may result 
in differing time frames in the future. Generally, governmental funding sources re­
quire a formal advertisement that bids are being accepted and also a competitive bid 
process (4,182). The governmental unit, whether local, state, or Federal, may also 
require specific clauses and provisions in the advertisement and in the contract 
documents between the buyer and seller. Identifying potential bidders may not be 
an easy task. Continual contact with other service providers seems to be a major 
source of information. 

Both suppliers and buyers indicate that the lowest bidder may produce vehicles 
which meet the minimum technical specifications, but are of lower quality than the 
buyers intended. Problems have arisen from the warranty agreements, particularly 
for van conversions and small buses (20, 55). These vehicles have chassis and 
bodies which are usually manufactured by different companies, and each manufac­
turer warrant only their own product. Unfortunately, the responsibility for a par­
ticular maintenance problem is not always clear, and the conflict between manufac­
turers has resulted in delays in repairs. 

Two other choices exist for paratransit system providers. They can either 
charter or lease vehicles from another provider. Chartering vehicles appears to be 
more common with subscription bus services. A provider charters the vehicle (in­
cluding fuel and maintenance), together w ith the driver, for only those times of the 
day when the service is provided. 

Leasing vehicles is more common with other types of paratransit services. The 
provider leases the vehicle, but employs its own driver to operate it. Maintenance, 
licensing and vehicle insurance may be taken care of by the lessor. Although leasing 
eliminates some of the problems of owning one's own vehicle, it is often more ex­
pensive. Some providers have found leasing to be a means of offering service while 
they are waiting for capital grant assistance to purchase their own vehicles. 

2. Non-Vehicular Costs 
Two other major capital cost items are facilities and equipment. Facilities refer 

t o office space, garage space, and parking areas. Very little cost information is 
available for facilities used in paratransit. Many providers use the facilities of other 
organizations through sharing, rent, or lease agreements. In some cases (for exam-
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Figure 5. Vehicle Procurement Flow Chart 
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Figure 6 

Vehicle Procurement Flow Chart 
Non-urbanized Area Grant Programs 
(Sec. 16(b) (2) and 18) 
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FHWA = Federal Highway Administration 

This represents the approximate (minimum and maximum when two numbers are given) time 
frame in months for completing a step. 

For Sec. 18 the time frame from preliminary application to vehicle delivery is 
12-23 months. For Sec. 16(bl 12) the t ime frame from preliminary application to 
vehicle delivery is 12-24 months. The maximum times will be required as vehicles 
requested are customized to meet special needs. 
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A dial-a-ride vehicle. 

TABLE 9. VEHICLE PASSENGER CAPACITIES 

Vehicles 

Van 

Modified Van 

Small Bus 

School Bus 
Source: References 150and 162 . 

seats 5-14 passengers 

seats 9-16 passengers 

seats 12-21 passengers 

seats 22-44 passengers 

pie, demand-responsive services for social service, or employer-run prearranged 
ridesharing), transportation is only one activity of a larger organization. Thus, the 
organization may have existing facilities available. 

Like facilities, equipment can be bought, shared, rented or leased. Table 10 lists 
some cost ranges for equipment used in three systems. 
Operating Costs: These include the day-to-day costs of running a paratransit 
system. The major components of a paratransit system's operating costs are vehicle 
operating and maintenance costs, labor, management and administrative costs, and 
depreciation. 

1. Vehicle Operating and Maintenance Costs 
Fuel, oil, cleaning, and maintenance (preventive repair) are all vehicle-related 

operating costs. A number of studies show that these costs vary with the number, 
type, and age of the vehicle, the mileage driven, and the operating environment. An 
analysis of several demand-responsive systems concluded that maintenance costs 
were between 8 and 20 percent of total operating costs (12). 

2. Labor 
Labor costs, particularly drivers' wages, can be substantial, especially for 

demand-responsive services. In order to minimize these costs, some systems use 
part-time workers, retirees, Comprehensive Employment and Training Act of 1973 
{CETA) employees, and volunteers. A number of sources indicate that labor 
unionization is a major factor in wage levels. (For further discussion, refer to Labor 
in Chapter 5.) 

3. Management and Administrative Costs 
Included are rent, equipment, leasing, insurance, public relations and 

marketing, utilities, taxes, financing costs, and licensing. These costs reflect the 
size and type of paratransit system and also the extent of outside management in­
volved. This outside involvement can exist through subcontracting or when a 
paratransit system is part of larger transportation, governmental, social service, or 
commercial enterprise which covers many overhead costs. Prearranged ridesharing 
services differ from the demand-responsive services in that a significant difference 
may exist between the start-up costs and the ongoing operating costs. Carpooling is 
a good example of this difference. Once a company-sponsored carpooling program 
has been set up, the operating costs may be negligible {possibly the use of one staff 
member). However, in an areawide carpooling program run by a governmental or 
private agency, operating costs may be more substantial if participation levels are 
maintained (118). 

4. Depreciation 
Depreciation refers to the natural process over time of an asset (such as 
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This prototype taxi developed by UMT A is ac­
cessible to handicapped people. 

TABLE 10. EQUIPMENT COSTS FOR PAAATAANSIT SYSTEMS 

Telephone Equipment tusually not purchased, leased from local telephone com· 
panies - prices vary) 

Installation costs, plus 

Annual operating costs = monthly service charge x 12. 

Monthly service charges can range from negligible base rate ($10-15/line) up to 
about $2,000 for automatic call distribution system. 
Estimate approximately 1-2% of total operating costs, 

Radio Equipment (if leasing, prices will vary, service and maintenance costs can 
be included in leasing contract) 

Base Radio ( transmitter & receiver) S2500 - 6000 

Base Antenna 
Mobile Radio Transmitter, receiver & receiver) 

Fareboxes 

~igital Equipment 
Base Station 
Mobile 

50 

$500 
$500 - 1500/ vohicle 

$250/ vehicle 

$10,000 • 20,000 
$3000 • 10.000/ vehicle 

vehicles and equipment) wearing out and anticipates the cost of its replacement. In 
accounting practices, depreciation is the fraction of the cost of an asset which is 
properly chargeable as an expense for each period in which the asset is used (87). It 
is beyond the scope of this document to discuss the sometimes complicated ac­
counting practices related to depreciation. However, the annual cost of depreciation 
for any transportation system will usually vary depending upon the accounting prac­
tices of the system and the number and types of vehicles and equipment owned by 
that system. 

FINANCING. An essential consideration in both planning and operating a 
paratransit system is funding. Funding sources and assistance programs continually 
change, and maintaining an even flow of money to administer and operate a system 
is a complicated task. 

The major sources of funds-fares and Federal, state, and local public 
assistance-are discussed below, Table 11 lists other sources. 
Fares: Most demand-responsive systems do not rely on fares alone to cover system 
costs. On the other hand, prearranged ridesharing systems have been self­
supporting in many instances (168, 80, 62, 77). However, two 1977 surveys of car­
pool and vanpool programs revealed that: 

•Carpool program costs (for example, promotion, administering incentives, 
etc,) are rarely reflected in fares and represent a carpool subsidy (118). 

•Fares cover vehicle capital and most operating costs in vanpool programs, but 
some administrative and promotional costs are not generally recovered from 
fares (58). 

Fares charged for paratransit services vary greatly and reflect many factors in­
cluding: 

•Fare policies by the appropriate governing body (see Table 12). 
•Total system costs. 
•Patronage levels. 
•Subsidy levels. 
•Reliance on other revenue. 
•State and local regulations. 
• Federal grant restrictions. 

These factors determine the basic fare structure options illustrated in Table 13. 

In addition, UMTA has also experimented with an alternative fare method for 
encouraging the use of demand-responsive paratransit. This fare method is called 
user-side subsidy, and it gives the subsidy to the system user, thus allowing the user 
to purchase transportation at reduced rates. In a user-side subsidy fare program, the 
service provider accepts tickets or vouchers from user and redeems them from the 
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TABLE 11. 

Other Sources of Funds 

•Membership Dues 

•Advertisement Sales 

•Contracting Out Services or 
Equipment 

• Contributions 

• Volunteer Labor 

TABLE 12. FARE POLICIES 

Policies 

Cost-Recovery 

Oescription Definition 

Each route or service supports its own total costs 

Cross-Subsidization Offsetting the deficits incurred from one service 
w ith the profits from another service or route 
w ithin the system 

Community Service Providing subsidies in order to attain certain 
social objectives or induce ridership 

Value of Service Relates fares to what user feels service is worth 
compared to other sorts of purchases 

Combination Different policies applied to different services or 
system users ( i.e., provide subsidized fares to 
target markets and set general market fares ac­
cording to value of service. 

Source: Reference 12. 

subsidizing agency for a value established in advance. A recent study shows that 
user-side subsidies for taxi travel are a cost-effective alternative to publicly operated 
demand-responsive service (59) . 
Federal assistance: In 19n, the General Accounting Office identified 114 pro­
grams within 11 Federal departments which provide operating or capital assistance 
for transportation (179). Most of the programs designate either who is eligible or the 
site to which people can be transported. These sites are usually health, education, 
social service, rehabilitation, or vocational centers. The U.S. Department of Health 
and Human Services and the Community Services Administration sponsor the ma­
jority of the assistance programs. Some employees may be provided to paratransit 
providers by the Comprehensive Employment and Training Act of 1973 (CETA) Pro­
gram. Although the paratransit services which these funds support are limited to 
specific groups of the general public, there are examples of larger paratransit 
systems developing from the coordination or consolidation of various systems. 
These larger systems can be run by one grant recipient organization or by a local 
transit operator acting as a transportation broker (104, 28, 4, 25). 

Funds for prearranged ridesharing services are available from the U.S. Depart­
ment of Transportation's (U.S. DOT) Federal Highway Administration (FHWA). 
These funds are distributed to grant recipients by the state governments. Funds for 
general public transportation and special transportation services are available from 
U.S. DOT. FHWA funds capital and operating assistance to nonurban areas 
(population less than 50,000 people), and the Urban Mass Transportation Ad­
ministration (UMTA) funds capital and operating assistance to urban areas (popula­
tion greater than 50,000 people). UMTA's discretionary capital grant program pro­
vides capital assistance to both urban and nonurban areas. Rules were not finalized 
on Section 18 as of this writing. 

Not all organizations are eligible for Federal assistance. In many cases a private 
organization contracts with a public agency in order to utilize government monies. 
State assistance: State governments are becoming increasingly involved in 
paratransit programs. Most states provide capital and operating assistance 
generated from general revenue sources (e.g., state gasoline sales and property 
taxes) (81). Some states provide all or a portion of the money necessary to match 
Federal grants. 

Michigan is an example of a state involved in assisting paratransit services 
(87). Under the state's General Transportation Fund Program, 40 dial-a-ride 
systems had been instituted by mid 1978. The program covers nearly the entire cost 
of a dial-a-ride system's first year. After the first year, the state provides a subsidy to 
the public body which carries the financial obligation of running the service. 
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TABLE 13. FARE STRUCTURE OPTIONS 

52 

OPTIONS 

&ASIC FARE· 
flat F•rt1 

SPECIAL FARE: 
T,antl.,Ct\tf'~ 

GrOUJ) F .. ff 

.... 

DESCRIPTION / 
DEFINITION 

W HEN IS 
FAFIE COLLECTt:O1' 

A11~t-f)aya.lM · Ul'.J,On M lflf""Q 

1moun1 toe Uip •nywti,or• vehicle 

PaMef10ll'I ~ a,cc,o,don9 ,Aft., cOfflP8toon 
!Oc'-tteroce lt~led ol t,.., 

l ntrsnenUol r.,e Altlll" compiet_. 
,ncfMMIN,l-0., of1r,p 

C.Ol!IIIM c:tMogoated zone --· 
P~ P'~ wrchfr~ 
to,fY'IOYot'Oh<Wt'IOr'411M<· 
~and/orv.hicleto 
.ano1hor: lea 11'1.1n , 

MPW•Utf•rn 

Upqn 9(ll4f'ing 

lortt Mr'lnCI 
vehicle, obtain t,_,_ tlip. 

Pt$,MOQ9tl ~ IV/'Cf\l;fgt -Upon en1ering 
IOr 1astttr NWViolt, vet.ell!!. 

.,,.. 

Redil.octod ~ fot MVeral -Afte, compleoon 
r~I t,,1.,-&lli!'IO <>f trot,. bolhng/ 
1ogetNtf i:;NW!er OPlJOn 

Special dentifMld UNtS 

Ptl'Y re<jvcfld o, no ltfe 

LOwer IMft eNl,oe<f 
dv•ing~iodsor 
decfMted demlncl. 

P~pun::t.a-
1erll)ltok.,.. t,om 
v..-.e1yot1Wr«isat 
cMfer.-itpncfl 
$PQnl(llegenc.'81buy 
Kfiol to,I,:""' M tvll 
pnc9. unoe,w,1te ,~ 
~trom./cuslom.R. 

c .. d ,uOwtf>Q f'td. 
10 tab unlimiled numbef 
o4 tr!pll h;w 1KM1Clfk: ....... 

Al!llible leg . 
UIPO" enienn;. 
, ru,, eompl,etio,'I, 
PftJll".ngnd. Inter 
_, 

-Up(N'l«'ltilf'ingOI' 
• •iling .... h~ 

Upon antering ........ 

Source Adapted f1om Relc1encc 12 

HOW TO USE 

Smllll ...-...c, -,Ith_ 
RIHtiv-elv uniform tnp .......... 
~.Ofl'IObill!yvW -

ADVANTAGES 

E•tv 10 ,n1t1N 

lldrninisl•. 
-Env lo, rltM't 10 uM 
Minimu:1 -«0Ul'llir,v 
t,ndt1qpt1m11 

•S-ondilWclP(WIMO-PQll'l( •M 0919Ql,lt1.tlle 

d.1:tln«o when detOU!I _.... -O!het fMtufN c.,n be 
neceua,v lo, $hal:ed ttda .sded leg flalQ dr~/ 

-Sv~1 wi'ch fi.Q-<ltop hvti cAootll 
and/Cf lrve dOCl chau,11 
p~ l; .. l tt'1,lf;l:vte 

Ralat• bouodltries to t.... LO'W'II cost _.,.;:. fOI 
p,o,ntt~oeeeenge,~. thotttr.pi 
tnp CNK.ct•9bCS, NIIUJ.i •Oiltlt!lenl amounu 
~ ar ~ r;rJf1figu chfJl'9"Q lor ditf"''"t 

''''°"" trip~ -~ botdirs -2-ton. IINCll.llfl Nt:v 
~~t•$hol1u,pe, roins,_..l fdmini$ter 
Cotl~2-~f¥N 
Keep number or rOnH to 

COOf~tion/inttgr•UQn o1 Rec,vc• iota! cti.t"gt 10 
...-...cM. f ider 

lMg,e psyehok)gica b.rlia Assist intogr11110n 
g,r-1• than -.;11 .. 1 ume/ effo,u . 
leYelofNfw:..r9(1UWedln 

trl!loM1•. 

1'119!Jfl110f\ Wl{h I~. EQur"1111M-rl(Ser5 f"IY 
kwhigtwrlwlllol 

PrQ'Wde highs '-YOI of Hf ~ 

v,ceto, lhON~ l O 
poy. 
l 11N1ed op.-'lt"O 4 a:pen 

Social MfVIC9 OtQl,nill · -IACrN&e n,:le,""9 ...... 
Usua9y pr.,.rrllf)Ql9d 

-Ec onori-'oQloptlOl',!Ol'r~ 
dl!siringsametnp (e .9 ., -Eldiertv. ~~. low lnc, .. 111! limrled mobilrry 
income or yout'1 "'"" merto.e1 ,iQetvwp 
General ~ P9'w'S ..._. ~ A.ct.Ye 90C181 obfee· 
51tlimnedmc:,bih"tyut411 livfl; 
1¥9$ .,. 11 I (Nfgtn,el COil J:edefti gt..,..l;t, ffi\41 '°' providing MIVice. offl!t" 1/2 ta,e 10 ..,..,..nit~ 

·S~. low-otist mObikty 

tcr~~ · lr"ICf"MMoff~ 
elOetfy,ao.,.~,llu· fiCMrsnit). 
dllms,. ¢ . whr;,dl)nothwl, EQuil.-bllt 
10 .,.,,.. •• PMk. ~ - -lmc,,,o,,,e u•••ation 

·Pell ridas be6r marginal and ooet. 
c;osls of ~ high-- -
(;,;,,..~liud,-.,. ... -. 

-Ahr 1:iu.-. ~ can 
~. it, cwtomef't,. 

-Could ~ """°"ndto cat• -•llmrled c,pe,,atong e;..pei'I-

-Anvaoencvc•n~ -· -~con•roloo~ 
tt•nM~. 
.e.r,to,~tot. ....... 

•PrOY!dal; operator with 

adYraQthfllo,,,, 
·&ly fOr bot:h dinYe,i 

•nd~. 

DISADVANTAGES EXAMPLES 

Ree,p,etilll ol Fedlo,11 l ~t KS 
g,enta mu11 otter I 12 1..-e o,a a rtde 
to E & H 

•lnequitllble 
Encou,-wes long . ..,.1 
<hc:oor19119shor1 distance -.. 
Mor. wmole• c.lcuf;JloOO Pillo Atlo . CA 

·Cot1-au101"N11td ~• S~,&<l•tide 1••• 
,eq,.,eed. 

CrMtllS ...omahes nee, Wntern. NC 
1004bouf'IOlnn °'81-, noe 
•Multi•n>nM cot1tv91!'11jj Mldllon, wt 
I~~ Sh•ed rd!! tut 

lncrH$e!- far• c;l:lm()i• • ,.,, 
Oi9cou,~ tqnsf-. 

. ~~ 

lnQ' .. M<II tar• CQmQlitx ,.,, 
oea-~b, 
91,,,,.na1.ll"IQ numc,,er ol .. .,.. 
0.CIN ... OO'ltr'lh .. 

Midland Co . Ml 
Ootl•l -t ic,. 
S I. 8-ema,d Pa,,th, LA 
Sh.,edACM ffit 

lnc.tNH 1.,. complt:iuty Gr•n.d Rail)Odl.. Ml 
lncrtt,1s,e mon<10'1fl1Q O,.i .• - ,l(Se 

e«:oon11ng prabltwns a Ca1on, CA 
Shllr~ nd• 1~m 

•lf,o-lar•co,npllll!Ty 
0ecruHS teVWIOffll 

-Riden S'.Mt't"t'\O lull ,.,. 
•resub.dtz.ingMl'f"V!Ct! 
1tw,t thovlQ ti. provldad 
by b,IOMSe, fitct,I NPC)Ol"l 

ll'ICl'MM fil<IJ~dy 

-~ .... ,.....,.,.,,. 
o.Hiall1oe11ablilh 
tinofl.,-• c:iifferen, 
liel. 

-Mly tM1 1wt..w11d 10 DIA' 
liclflll. 
No good mec;Nonasm for 
l)Nt;/ oN-p.et., , .. , .. 
diff.,9nt•I 

•PHN'1t,lllfS need 10 Mele· 
oul KIIP suppli6r 

Some pOlenlill IOr 
ilbuM:~mil'Y 
l\lve 10 purcMM 

~•tSJ)ll'Cill 
IOcltoone.. 

,:,. J "11CC)tl,. ., 
Ha,tt 11 11 

MlrW•, M l 

Wor011t1er, MA 

Oiel-• ·,_. 
CllrllmOl\l, CA 
SN,~ridet••i 

Westl)On, CH 
St-edrid!t1Hi 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 

I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 

Local assistance: Local public funds currently being used for paratransit services 
include property taxes, sales taxes, special district taxes, and other sources. Some 
localities have also used part of their discretionary Federal grants, such as their com­
munity development block grants and revenue sharing (69) . 

A recent study found that paratransit systems using local funds tend to have a 
greater degree of local commitment, community control, and support than systems 
which rely solely on state and Federal support ( 12). 
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A good dispatcher is vital to the smooth, efficient 
operation of a demand-responsive paratransit 
system. 
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IV IMPLEMENTATION 
AND MANAGEMENT 
OF PARA TRANSIT 
SERVICES 

IMPLEMENTING AND MANAGING a paratransit operation is a direct reflec­
tion of the complexity of the system itself. In general, once the system has been 
designed and the vehicle procurement process has been established, management 
will be concerned with the implementation, continuation, and evaluation of opera­
tions. A review of the state-of-the-art indicates that major concerns will include the 
following: 

• Hiring, supervising, and training personnel. 
•Marketing. 
• Investigating new management techniques. 
• Pretesting the system. 
• Evaluating the system. 

staffing and training 

To the users of a paratransit system, the people who operate it are the system. 
The drivers and employees who answer the telephones are the public's main contact 
with the system, and as such are crucial to its success. An indifferent driver can lose 
more riders than an aggressive marketing campaign can attract. 

STAFFING. Either under or overstaffing a paratransit system can be equally 
disastrous; it can make the service difficult to operate competently or contribute to 
high labor costs, respectively. Staffing requirements for demand-responsive 
paratransit will include the drivers, control center staff (schedulers, dispatchers, 
telephone operators), support staff (bookkeepers, clerks, marketing and 
maintenance personnel), and management staff. In small demand-responsive 
systems, many of these staff functions can be combined. A demand-responsive ser­
vice operating only one or two vehicles, for instance, may have a driver who main­
tains the vehicle; another person who answers the phone, schedules, and dis-
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patches; and a manager who performs bookkeeping and runs the operation. At the 
other extreme, in a large system that has automated dispatching, computer and 
telephone operators, and staffs for vehicle maintenance, a multilevel management 
structure will probably be necessary. 

There is a definite correlation between fleet size and the number of people 
needed to operate a system. After a review of many operating dial-a-ride systems, 
the following formula was developed: 

1.4 x (fleet size) + 2.9 = total number of employees (12). 

Thus, for a paratransit system with 12 vehicles, the equation [ 1.4 x ( 12) + 2.9 
= 19.7) would suggest that approximately 20 employees were needed. 

Drivers make up the largest part of a demand-responsive staff. To operate effi­
ciently, demand-responsive systems must have enough drivers to operate each 
vehicle used in the fleet's peak operating period, plus enough personnel to cover 
driver absences. One study recommends that one full-time and one part-time driver 
should be scheduled to cover each vehicle in operation for a twelve-hour period 
(12) . 

Control center personnel for demand-responsive services include telephone 
operators, schedulers, and dispatchers. One experienced operator can handle from 
30 to 120 calls per hour in existing dial-a-ride systems, but new operators in a newly 
established system could find that hourly range of telephone calls too high to han­
dle. In a new system, not only will the operator most likely be inexperienced, but 
also the calls will probably take longer; many people will be calling not simply to ar­
range transportation, but to obtain basic information about the system. One exam­
ple was the Santa Clara, California, system where phone calls for information 
averaged six to nine minutes ( 139). 

Schedulers and dispatchers in demand-responsive systems can handle be­
tween 75 and 200 requests per day, depending on how responsibilities are assigned 
in particular systems ( 12). The following are other operating characteristics that 
affect the number of trip requests which schedulers and dispatchers can handle: 

•More requests can be handled in a geographic area divided into zones. 
•Fewer requests can be handled in many-to-many types of dial-a-ride service 
(139). 

In a small system, the scheduling and dispatching are often done by the person who 
answers the telephone. 

The number of support staff needed in demand-responsive operations is not 
well documented. Although all systems need some sort of general manager, 
assistants and secretarial help are usually not needed when: 
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•The system is transporting less than 500 passengers per day. 
•The system has less than 10 vehicles in service. 
•The system operates less than 16 hours per day (12). 

It has been estimated that two to four mechanics are needed for a 15-vehicle opera­
tion, unless maintenance has been contracted out or is part of a larger maintenance 
operation. 

Prearranged ridesharing services usually require little or no staffing. The only ex­
ception is the possible administrative time invested by an employer and employee 
organization in a carpool, vanpool, or subscription bus service. If a subscription bus 
service operates its own vehicles, the service would have to hire drivers, mechanics, 
and more administrative support staff than a service utilizing charter vehicles. 

TRAINING. To ensure efficient operations, regardless of the size of a paratran­
sit system, a sound training program is necessary. Many new demand-responsive 
paratransit systems have a training period of several weeks to acquaint employees 
with their specific duties as well as with the system as a whole. In some cases, 
employees will learn to perform a number of tasks; this allows them to assume 
responsibility elsewhere if the need arises. 

Proper training of drivers is particularly important in demand-responsive 
systems that carry elderly and handicapped passengers. If drivers are not properly 
trained in ways to assist such passengers, the chance of injury increases. Besides 
helping passengers in and out of vehicles, drivers may have to contend with medical 
emergencies such as heart attacks ( 172). It is commonly felt that such drivers should 
be required to take a defensive driving course, a senior first aid class, and an addi­
tional class in cardio-pulmonary resuscitation (172). Equipment especially developed 
to help transport elderly and handicapped passengers, such as wheelchair lifts, may 
require training to operate. 

For general public demand-responsive paratransit, drivers need to develop a 
sensitivity to passenger needs. The very nature of demand-responsive service re­
quires this, since waiting times can vary more than with fixed-route systems. Pa­
tience is required to deal with passengers who do not understand the nature and 
constraints of the system. 

Training takes time. In Ann Arbor, Michigan, it was estimated that dispatchers 
and schedulers took four to five months to become proficient in performing their 
duties. New drivers in the same system took six to seven months before becoming 
fully trained. However, Ann Arbor's system was more complex than many other 
dial-a-ride systems; computers were used in dispatching procedures and dial-a-ride 
service was fully integrated with fixed-route transit. As a result the system's training 
program became more complex (12). 
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marketing paratransit 

A paratransit system is not a guaranteed success simply because it is planned 
to operate efficiently and productively. The system must have riders. A successful 
marketing program is the key to attracting and holding those riders. This is true 
regardless of paratransit system size or type, although paratransit systems with 
fewer than five vehicles cannot be expected to have large advertising budgets and 
sophisticated marketing programs. Often, small paratransit systems do not have the 
personnel, financial means, or expertise to undertake a thorough marketing cam­
paign. However, in spite of these restraints, volunteers, technical assistance from 
other transportation providers, and good relations with the local press and media 
can go a long way in helping to market a small paratransit system. In addition, small 
paratransit systems have been marketed simply by having the community spread 
the word about the worthwhile service. 

Many systems have used marketing as it is most commonly, yet narrowly de­
fined: direct advertising. Although advertising is important in attracting ridership, 
marketing paratransit involves much more than that. 

Marketing is the broad name under which many activities are carried out. These 
activities include the following: 

•Market research, which is used to determine who needs what type of 
transportation as well as when and where. 

•Paratransit service design, w hich helps to formulate an operations plan 
and a service which meets the needs of the consumer. 

•Promotion, which includes public information, customer relations, market 
development, advertising, and driver training as it relates to dealing with the 
public. 

MARKET RESEARCH. A good marketing program not only offers and sells 
quality service, but is "a good listener" to the needs of the consumer. Because 
market research both gives and receives information, it has become important in 
planning paratransit services. 

Market research has been used successfully in many communities to determine 
specific travel needs of particular groups within the population. Subsequently, 
paratransit systems have been designed to serve those needs. In turn, consumers 
have responded by using the systems. The dial-a-ride system in Ann Arbor, 
Michigan, offers a good example of how market research can be used to develop a 
successful paratransit system ( 139). 

Ann Arbor's dial-a-ride system carried out on-board surveys to determine the 
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characteristics and needs of its customers. In addition to obtaining a good deal of 
other information, the survey uncovered the fact that on any given day, approx­
imately 7 percent of the riders were using the system for the first time. This informa­
tion indicated that although the system had good potential for growth, a com­
prehensive, ongoing information program to further increase ridership was needed. 
In addition, information about the riders helped the marketing program to direct 
both the system's operations planning and its advertising campaign to specific 
segments of the population. This focusing effort had a positive impact on ridership, 
at the lowest possible cost. 

In addition to on-board surveys, the Ann Arbor system used several other 
market research techniques including direct door-to-door surveys. Mail-in cards for 
passenger comments were available on the vehicles. Public meetings were held to 
get the community's response to plans and proposed changes, and individual 
groups such as social service agencies and business groups were also consulted. In 
addition, attention was given to the opinions offered informally by customers, 
drivers, civic leaders, and the business community. 

The findings of the market research study, together with an analysis of the 
community, the political climate, the funding situation, and the organizational struc­
ture of the transit agency itself, are used by the paratransit operator to help develop 
a market plan . The marketing plan is a step-by-step written work plan. 

The marketing plan includes specific goals and objectives of the transit agency 
which give focus and direction to the marketing program. Then the transit agency 
can establish specific promotional activities that ensure that its advertising or print­
ing dollars are directed where they will do the most good. 

PARATRANSIT SERVICE DESIGN. The marketing program must be coor­
dinated with the operations program in order to design a paratransit service that 
operates when the consumer needs transportation to and from certain areas. There 
are many examples of paratransit systems that were tailored to meet the needs of 
specific segments of the population. In Westport, Connecticut, a dial-a-ride system 
was established originally to transport commuters between their homes and the 
commuter rail station (39). The shared-ride taxi systems in Marysville and Yuba City, 
California, were designed to serve the needs of the areas' large percentage of retired 
citizens ( 12). 
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A sample of prearranged ride-sharing brochures 
and material. 

ADVERTISING AND PROMOTION. After paratransit service has begun, the 
service must be promoted. This promotion takes the form of public information, 
customer relations, and advertising. 
Public information: This activity describes for the public how the paratransit 
system operates, where it goes and when, how to get on it, and how much it costs. 
This information can be distributed through: 

•Newspaper ads and articles: 
•Home delivery of brochures. 
•Information centers. 
•Telephone information services. 
•Timetables. 
•Route maps and destination route signs on vehicles. 
•The drivers themselves. 

Samples of some of these information pieces can be found in Figures 7, 8, 9, and 10. 

One of the best methods of transmitting information about paratransit service, 
however, has been word of mouth. Riders can be very helpful in spreading the word 
about competent, professional service. On the other hand, bad service or unpleas­
ant employees can undo the work of the most sophisticated and professionally 
designed marketing campaign. 
Customer Relations: This is the area in which attitudes of the consumer are af­
fected by contact with employees of the system, particularly the drivers. The 
positive attitudes and helpfulness of drivers in providing information and transport­
ing people to and from their destinations can be a great promotional feature in itself. 
In fact, the care shown by drivers to customers in the Danville, Illinois, subsidized 
taxi program has been widely credited as a major factor in making that system as 
well-used and respected as it is (36). 

George Washington University's Rehabilitation and Training Center is develop­
ing a t raining program to sensitize drivers to deal with the needs of elderly and han­
dicapped customers. When the program is completed, final guidelines will be made 
available for driver training programs throughout the country (64). 
Advertising: It is very important that advertising be a consistent, ongoing program, 
keyed to specific market groups to inform, encourage, and convince them to use 
the paratransit service. An example is the use of radio advertisements during the 
morning and evening rush hours to attract commuters presently driving to work. As 
another example, a representative of the paratransit system might speak before the 
residents of a retirement community to encourage them to use the service during 
off-peak hours for shopping or recreational trips. 

Following the lead of larger transit systems, paratransit systems may outfit their 
drivers with standard uniforms having a color scheme coordinated with that of the 
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Here comes the late 
commuter maxytaxy 
with a discount! 
II you arrive on any train after the 6.07 oul of New 
York. up to and including the nighl owl 11 .05. you 
can use the shared-ride maxytaxy at a discount 
with your regular commuter minnypass. It w ill be 
at the station weekday nights meeting these lalcr 
trains 

New annual pau prlcH 
eftec:tlwe June 1, 1171 

To make the most use of minny and maxy1axv 
services at the most economical cost 
get your annual pass now. 

Non~ommuter Adult 
Commute, 
Single Child 
Eldefty (non-<:ommuter) 
H-pped 
College Student away 
Monthly Paa 

lndMduat minnyrtde cash tare. SOC 
Individual minny,ide eldefly casn tare. 2SC 
Ten~trip minnv tie~ 14 

S50 
78 
•o 
20 
20 
25 
10 

Her••• how to get your Minny Pau. 
Stop in at the Minny Office, Community 
Youth Center. 
Monday-Friday 1 to 5, Saturday 10 to 4 
II takes only two minutes to snap your 
picture and produce your personal 
i.d. Minny Pass. 

m~.~~Y,~.~s 
304 Posl Rd., Eest 
Westport. Conn. oseeo 
Phone 226-7171 tor inlormation 

Obtained from the Westport Transit District, Westport, CT. 

,._ 

,,.,,_ 

~ :_-___ :....._ ______ _ 
. ""'"" -= To find the time Minny will be at your 

stop in the mornin9. "count down'' 
or subt:-act the indicated number 
of minutes from train llme. If evening 
trains are lale -we·11 wait at least 
til8p.m. 
Services 1n red meet only the 7:09, 
7:51 and 8:28 in the morning, 5:20 
and 6:07 in the evening. 

Commuter m,nnys and maxyta.11.ys 
meeting trains shOwn 1n red I ravel the-it 
full routes as well as the new exten­
,1,,ons also shown ,n red on the map. 

Commuter Minny timetable: 
Saugatuck 

Trains 

7:09 AM 
7:32 

.. 7:51 

.. 8,28 
' 5:02 PM 
' 5:20 
'6:07 

Greens Fenns 
Trains 

7:04 AM 
7 :27 

'4:40 PM 
"5:20 
· 6 :07 

·le,vet Gr•n<I Central ''R01,ite, A, C. 0 . E, F. G only 
No se<V1ce on rout e H 
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Figure 8. Public Information, Example 8 

SEMTA 

Van Pools 
Your Friendly 
Neighborhood Van Pool 

What it is and how to join it. 

D 

What is a SEMTA Van Pool? 

Our van pools 0pera1e on the same pt1nc1p1e as 
a car pool. using comfortable 12-passengcr 
vans 1ns1ead We o rgamze groups ol nders who 
live m the same general area. ano who wock 1n 
1ne Soulhheld C1v1c Cen1er d1s 111ct (see map) 
Every working morning. a van picks up 
passengers al lhe1r nomes and l akes them to 
1tte1r 100s Every eliening !he process 1s re­
versed Riders pay a monl hly lare and 
sleep, read. o r make friends on the way to 
work Everybody saves a bundle ol money (see 
''Bene1,1s · ) Or1ver1co-ord1na1ors save even 
more (see ··onver1Co-ord1na1ors'') 

SEMTA van pool services au~- proYideO l hrough 
Van Pool Serv1ces. Inc a subsidiary of Chrysle, 
Corporation Dodge Sponsman and Plymouth 
V0)'ager wagons are used 

It vou ... O<'lo. anywhete w,,,.,,n 11,1:, cuea, vou are ei.q,o,e •o 10,,i, 
1he Swtrit,e a Commure1 v,11 .., Poo1 P,ogtall' 

fL[VEN '-IILE. ROAD 

\,~~~~l,<\_1~0FMl0t~',, ® 
,<_ H~RN>E fOOO ~ ' '9' ~ 
3. MEst.Rlll LYtJC" f'IEA.C.£. ', \2/ ® 

' FENNER<11-$"'11TH ,NC· 
4 .TRAVELERS n,we<>. 
5 .Dic,ERso>< AGENC'f 
6 .M<:.,NJ&l<LIN 
7.8f:NOn:~ WOR.LD MQ. 
8 .MACCAl!E!!S 
9. PRuoawnAL 1tlW>< CENTER 
,o. DEAN w.-,-rell REYNOLDS 
II MO-,AQO Jo~NSON's 

Benefits 

Save gas Each van saves about 5.000 
gallons of gas yearly 

Save money Compared to tne cost of run­
ning your car. van pool fa1es represent 
monlhly savings o1 up to $60 (depending on 
car s1ie and <.hsiance traveled I 

El1mina1e aulo ma,ntenanc.e and parking 
headaches. 

En1oy door-10-door deoendable service 

R,de- 10 work 1n leisure. and sl(1p lhe bad 
weather and rush hour driving 

Make your car available 10 the resl ot the 
family 

Improve the env1ronmen1 reduce gas 
consumption air poltution and tral1,c 
congestion 

Employers ! If you nelp us torm van pools. 
you w,11 be part1c1pa11ng ,n a nat1onally­
rncogn,ied energy conserva11on ellort. You 
w111 also reduce lrafhc conges11on at your 
ouild1ng, and cul down demand for 
employee parking 

How do you join? 

You musl work; w1lh1n the Soutnfreld C1v1c 
Cente, area (see map) It you do, mail the 
coupon 10 lhe address o n the back o r this 
b10Chure We will organize your group by 
ma1ch1ng you w 11h abOul nine other commu1ers 
who hve near you A drive1Jco-0rd1na1or wi ll be 
chosen lrom your group 11 you meet our 
Qualil1cattons. you m1gh1 wan1 to be 1hat person 
{see DmerlC0•orct,n.-:Ho•s·) 

When we have put togelher a group and a 
driver, we·11 arrange a get-acoua1n1ed meeting. 
help map lhe route. and eKpla1n the monlhly 
lare Your group ge1s a van and hit s Che road 
Thafs all I here IS to II 

Wh'j is SEMTA invol'ted? 
We're involved w11n van poots because 1here 
are 1rans1t problems I h at regula1-rou1e buses 
and trains can·t sol'<'e Unl i l recently the private 
au10 was tne sole a"'a,lable answer Not any 
more we·re lllling in 1he gaps m the 1,ans11 pie• 
ture and van pools are one more way 10 do ii 

It you're a handicapper .. 
Vans can be made wheelchair-accessible at 
your reques1 

Van Pooling . .. The Easy Way l o Work ! 

61 



Figure 8. Public Information, Example 8 (Cont.) 

Driver/ Co-ordinators 

What's in it for you? 
Yo1,1 can be a dfl',erlco-ordina1or. or a back,up 
driver. ti you·re Quahf1ed Here·s whars in it 
for you· 

we supply. insure. and help mainlain your 
vehicle. 

You ride to work lree of charge. 

We pay all work-trip operating expenses. 
You get 150 miles a month f1ee for your own 
personal use; all you pay fo, is ttie gas. You 
are charged a small mileage fee for pe,­
sona1 use ovef 150 miles. 

We help you locate up to 10 riders for your 
group If yov flnd the 11th ancJ 12th. you 
keep par t of their I are 

Other SEMTA services 

Call one of lhe following numbers for informa­
hOr'I about SEMTA regular or small bus se1-
... 1ces in your area: 

Toll-free t,om the suburbs: 1-800-462•5161 

In Detroit: 962-5515 

Qualifications 

You must have a good driving record. 

You must be able to obIa1n a chauffeur"s 
1tcense (easy and Ine.xpensIve in Mich) 

Be w1I11ng to receiYe sale driving mstructton 
from us. 

Be able to pick up and del1Yer passengers 
promptly. every day. 

Help us ma1nIa,n al least nine paying 
passengers in the pool. 

Furnish a secure place 10 keep lhe van 
at nigh!. 

Check the t>ox on the coupcn i n this brochure 
ii you want to drive. We make lhe final 
seIec11on, 

----~-
Van Pool Information 
552-0310 

How do you tind out more about Van Pooling? 
WheIher you would like 10 be a d11ver or a 
passenger or just want lo learn more about 
how the service works, 

fill In the attached response card and ma,t it 
to the Van Pool Services· Proiecl Manager. or 
call 552-0310, 

Van Poot Services. lf'C. 
Projec:1 M•n•~ r 
Ml, Vernon Ou•dr.angl•. Suite 101 
23777 G,Hnll•ld 
Soulhlleld. Mlchl9an 43075 

D semTa 
There's a lot riding on us 

Obtained from the Southern Michigan Transportation Authority, Detroit, Ml. 

62 

2 
E i ~ .., 
Cl 3 
0 0 

it 3 

0 8 
0 0. 

a. C 

C: ~ 
Cl! ~ 
> E ; E 

0 
::, u 

"' E g, 
E i" 
0 .Q. 

(.) s 
"C 

I ai 
~ 
'5 
0 ~ rJ) 

I 
I 

I 
I 

I ~ I 
. 
,;; 

! 
I 
I 

;. 8 .. C ,: I 0 - 0 "'0 -,, 
~ " " O c,, 

1 ~-Gi 
g 0 ;;; 

"' C 
"'~ i ::; E ~ 

~.: -= I 

-:: ., 0 
"'0 0 
"' 0 
0, C -.; 
~~ ~ ui 
0"' 

<> C 

- "' QQ 
~ ~ E;;; ., EE 3~ 

C 
~ .2 "' CT w 
~ = ;~ 

I: £ ~.., ,: • ., ., ~;. (I);;; - ., EC 
0 - "' 0., C 0, ., o. c ., > .., C - Co, i, 

ti .... 3.c 

~ ! >:;; .., ~ 
<> C .. 0 "' ·~ 0 ;::: >-

' g~ ~g g 1l 
- C ~ ~2 "'"' j • 

~ ~~ 
De;> f li 
;; ~ f i 0 3 .n 

iO ,= li ! i :=E 0 .. 
► U z z 

I 
I 
I 
I 

~ I . 

I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 9. Public Information, Example C 

Birmingham 
Dial-A-Ride 

SEMTA Small Bus 
Weekdays 7:00 am-6:00 pm 
Saturday 10:00 am-6:00 pm 
Sunday 10:00 am-2:30 pm 

Phone 642-0770 

Birmingham Dial-a-Aide 

What is it? 

It is a system of small buses for Birmingham 
residents. sponsored by SEMTA and the 
city of Birmingham One Birmingham 
01al-a-R1de bus is fully outfilled with a 
lift and other special facilities for wheel­
chair users. 

Where does it go? 

Anywhere inside Birmingham community 
boundaries (see map), and certain selected 
Points outside. Take it to work or shopping. 
Take it to the SEMTA train station. Take 
,t to William Beaumont Hospital. During 
golf season you can take Dial-a-Ride 
buses to the Lincoln H ills and Springdale 
golf courses Or you can hook up with 
SEMTA commuter trains and big buses to 
downtown Detroit In Birmingham, Dial-a­
R1de goes where you want to go. 

How does it work? 

Call the dispatch center at 642-0770 at 
least 30 minutes before you expect the 
bus to pick you up. Tell the dispatcher 
where you want to go, and when you want 
to get there. Together you will work out 
which bus is the most convenient one. 
and reserve a seat on it. 

If you need a wheelchair lift. tell the 
dispatcher at the time you reserve your 
seat. 

You can expect to share your ride with 
others. so allow for a longer ride on the 
bus than in a car Please don't keep other 
people waiting. Be ready when the 
bus comes 

The service is "curb-to-curb:· It is not 
door-to-door:· Dial-a-Ride buses will pull 

up in front of your house or building. but 
regulations prevent our drivers from 
leaving the vicinity of thei r buses. They will 
be happy to help you on and off the bus. 
but from then on you·re on your own 

Regular Stops 

Hail the bus without a prior telephone call 
at two points in downtown Birmingham 
at Standard Federal Savings and Loan. 
and at the Wabeek Building (see map) 
Buses pass these locations frequently 

How much does it cost? 

50¢ one way, plus a 25¢ surcharge out­
side Birmingham city limits 
25¢ one way for seniors 65 and over. 
and handicappers. 
Free for children 5 and under if ac­
companied by an adult. and for people 
assisting the handicapped. 
Transfers are available. See the "Trans­
fer" section of this brochure. 
Please travel with exact change. Drivers 
do not carry cash. 

,uu can also pay- and save money­
with a monthly SEMTACARD pass. or 
SEMTA strip tickets. Get passes and 
tickets with a check or money order 
from SEMTA Fare Sales. PO Box 333. 
Detroit 48231. You can also buy them 
at selected Hudson's and banks all over 
the tri-county area. or call 256-8700 
and use your Master Charge or Visa 
cards Call the SEMTA information 
number for details. 

Transfers 

II you need to travel outside Birmingham 
Dial-a-Ride boundaries. transfers are 
available for other SEMTA services. Ask 
the driver for one when you board the 
bus. Transfers have no cash value. and 
are not good for the return trip. 

Seniors and handicappers 

A lift-equipped vehicle is available for 
wheelchair passengers. If you need it. ask 
for it at the time you reserve your seat. 

If you're a handicapper being assisted by 
a friend. relative. or an attendant. that 
person rides free. 

If you·re travelling beyond Birmingham 
boundaries. call 399-3222 tor information 
on OCART. OCART is a system of small 
buses in Oakland County specifically de­
signed for handicappers and seniors. 

63 



Figure 9. Public Information, Example C (Cont.) 

Other SEMTA services 

During rush hours, buses are scheduled 
to and from the SEMTA train station. 
Service is t imed to coincide with com­
muter trains lo and from downtown 
Detroit. Call the SEMTA information 
number for route and schedule information. 

For other big bus trips in Oakland County 
and beyond to downtown, call the SEMTA 
information number. 

We'd like to hear from you. 

In order to improve bus service tomorrow. 
we need 10 know how we·re doing today. 
You·re the ones who ride the buses. so 
you·re in a good position to offer sug­
gestions. Call the Birmingham City Hall 
at 644-1800. or write SEMTA Small Bus. 
PO Box 333, Detroit 48231. 

General Information 

uncoln 

-■ 

-

Obtained from the Southern Michigan Transportation Authority, Detroit, M l. 
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Telephone numbers and hours 

Dial-a-Ride hours 
Weekdays 7:00 am-6:00 pm 
Saturday 10 :00 am-6:00 pm 
Sunday 10:00 am-2:30 pm 

Telephone numbers 
Birmingham Dial-a-Ride: 642-0770 
OCART: 399-3222 
SEMTA information: 
1-~462-5161 toll free from the suburbs 
962-5515 in Detroit 

SEMTA 
PO Box 333 
Detroit 48231 

D 
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Figure 10. Public Information, Example D 

What? 
Who? 
How? 
Answers to your questions 
on the new service from the 
Manchester Transit Authority. 

What? 
"Stepsaver Service" is a special service, 
prov ided by the Manchester Transit 
Authority, to improve the mobility of 
handicapped individuals unable to use 
the regular route busses. 

After you have obtained your I.D. card. 
all you have to do is ca ll the MTA at 
623-880 I, 8 a.m. to 5 p .m.. Monday 
through Friday, 24 hours in advance of 
when you wish to use the Stepsaver 
Service. We will ask you for your special 
I.D. card number and when and where 
you wish to be picked-up. We suggest 
that both your departure and return trips 
be reserved at this time. We will meet 
you at your location, at which time your 
40, one-way fare will be collected. Then 
you're off to any desired destinatio n 
within the City of Manchester. Stepsaver 
Service may be used for medica l. social, 
shopping or business purposes. 

That's all there is to it! 

The MTA driver will offer help, however. 
handicapped individuals must have suf, 
ficient strength and mobi lity to move to 
and from the curb, and to board the van. 

Obtained from the Manchester Transit Authority, Manchester, NH. 

Who? 
Individuals who can not use the regular ly 
scheduled Manchester Transit Authority's 
busses. without extreme difficulty. are 
eligible for our Stepsaver Service. Below 
is a list o f qualifying d isabilities: 

I ) Legally blind. unable to obtain a 
driver's license due to impaired vision. 

2) Hearing deficiency, unable to hear, 
even with a corrective device. 

3) Speech impediment. whereby com­
municat ion is difficult. 

4) Mobility impaired. unable to negotiate 
steps without aid. or the use of a cane 
or walker. 

5) Mental impairment. receives special 
training or lives in a special com­
munity. 

There is no age limit for the use of the 
Stepsaver Service. Generally. persons 
m ust be 18 years of age in order to 
receive an I.D. card. 

In all cases. the issuance of a Stepsaver 
I.D. card is on an individual basis. It is 
the desire of the MT A to transport 
as many people as possible. 

How? 
First. a Stepsaver I.D. card is needed. 
You may cal l the MTA at 623-8801 
and we will send you an application. 
It must be completed by the indi­
vidual and then endorsed by a physi , 
cian or author ized agency. 

On the last Friday of each month. 
1.D. cards wil l be issued by the MTA at 
the East -Side Smile Center. 24 Pleas­
ant Street. Manchester. The individual. 
by whom the I.D. card 1s to be used. 
must go to the Smile Center to have a 
photograph taken. A fee of 50, wi ll be 
charged for the fi rst card issued. Mis• 
placed or lost cards will be reissued 
at a cost of $ I .00. 

The Manchester Transit Authority will 
send a representative. with a portable 
cam era. to nursing homes. agencie~. 
o, social groups when a m inimum o f 
30 I.D. cards are to be issued. 

Individuals without an I.D. card may 
be transported once. from their place 
of residence to the East-Side Smile 
Center. for the purpose of obtaining 
thei r I.D. card. 

Each Stepsaver I.D. card is specially 
numbered. This number m ust be given 
when o rdering the service from the 
Manchester T ransit Authority. 
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Computers are expected to play a larger role in 
paratransit systems in administrative and clerical 
functions, as well as aiding in dispatching. 
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vehicles. Graphics may be utilized to give the system a professional image. Such 
techniques are often as effective as direct advertising in attracting and holding riders 
( 175). The impression a community receives from the physical appearance of the 
vehicles and from paratransit personnel can create either good or bad publicity for 
the system. 

MARKETING BUDGETS. The marketing program is an important part of the 
whole paratransit system. Experience gained in rural public transportation 
demonstration projects sponsored by the FHWA Section 147 program found that 
marketing budgets averaged about 3 to 5 percent of the total cost of operating the 
system (158). 

Many paratransit systems use outside help-such as market research, advertis­
ing, and design firms-to supplement and support the expertise of their own staff. 
Generally, outside firms offer high quality, professional work and provide a service 
to the system that warrants the additional expense. 

Marketing programs don't have to be expensive. Much of the work, especially 
in smaller systems, can be carried out by using volunteers. In certain instances, 
marketing classes at local colleges have conducted surveys, and art classes have 
developed advertising campaigns and materials. Local businesses have also been 
helpful in design and printing work- sometimes at no cost to the system. 

The marketing budgets for selected paratransit systems operating in com­
munities ranging from 16,000 to 90,000 persons are presented in Tables 14, 15, and 
16. 

emerging paratransit management techniques 

COMPUTER APPLICATIONS. The purpose of computer applications in 
demand-responsive paratransit systems is to improve driver and staff productivity, 
thus providing higher levels of service and better management and planning data. 
However, computer applications are not being implemented, largely because 
automated systems are still being developed and most demand-responsive systems 
are still small enough to be adequately controlled manually. At the present time, 
computer applications are generally being confined to dispatch record keeping. 

A smooth dispatching operation is a major management concern in any 
demand-responsive paratransit service. The dispatching operation involves: 

•Receiving requests for service. 
•Assigning a vehicle or vehicles to transport individual riders. 
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TABLE 14. PROPOSED BUDGET FOR ONE-YEAR MARKETING PROGRAM 

FAIRFIELD DIAL-A-RIDE TRANSIT, 1977-1978 

5. 
1. 2. 3. 4 . Service 

Newspaper Vehicle News Comment Org. 
Ads Displays Releases Cards Contact 

Employee Rate Hrs. Cost Hrs. Cost Hrs. Cost Cost Cost 

Marketing 8.00 48 384. 24 192. 
Consultant 

Drivers 3.50 60 210. 

Overhead 172. 95. 86. 
@45% 

Travel/ 30. 30. 
Living 

SUBTOTAL: 586. 305. 308. 

Fee@ 10% 59. 31. 31. 

Outside Purchases: 
Brochure Reprint 
Newspaper Contract 562. 
Service Club Membership 325. 
Ch. of C. Membership 95. 
Promotional Supplies 

TOTAL: $1207 . $336. $339. 0 $420. 

I Source: Reference 12. 

I 
I 
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8. 9. 10. 
6. 7. Brochure Other Liaison/ 

Newcomer Te1e- Di.stri· Promo- Program 
Contact marketing bution tions Coordination 

Cost Hrs. Cost Hrs. Cost Hrs. Cost Hrs. Cost 

8 64. 8 64. 96 768. 80 640. 

29. 29. 346. 288. 

30. 60. 

123. 93. 1114 . 988. 

12. 9. 11 1. 99. 

1050. 

300. 

0 $135. $1152. $1525. $1087. 

$6201. 



TABLE 15. SAMPLE MARKETING BUDGETS 

first You 

Population Operating 
Location Served Cost Marketing 

Ann Arbor, Michigan 16,000 $ 35,000 $ 3,151 
Pilot Program 

Michigan DART Program 20-30,000 96,000 2,CX:X, starH.JP funds 
(typ;c;al) 2CK) per month, ongoing 

Westport, Connecticut 30,000 466,071 18,<XX> (contract to private firm) 
(domo) 

Fairfie4d, California 40,000 162,000 1,40:l start-up funds 
5CO per n"lc)nth, ongoing 

El Cajon, California 60,500 120,000 5,000 city funds 
(shared•ride taxi) 

Greece. New York 69,000 304,000 28,0CX> start-up funds 
(pre-demo) 1, 1 ff7 per month, ongoing 
(ci<,mol 4,240 pe, month, ongoing 

Syracuse. New York 90,000 200,000 4,00 

Source: Adapted from Reference 12. 
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•Specifying the sequence in which pickups and dropoffs are made. 
In a manually dispatched system, there may be telephone operators to receive the 
requests and a central dispatcher to assign the vehicles, and the drivers may decide 
the routing and sequence of stops. A computer may be used for any of these steps. 
What is necessary for automation of dispatching is the development of an algorithm 
(a set of computer instructions) to assign patrons to vehicles and to route vehicles. 
In a purely manual dial-a-ride or shared-ride taxi system, studies have indicated that 
good dispatchers can handle up to approximately 12 vehicles effectively. Beyond 
this point, effective control becomes more difficult; assignments may not lead to the 
greatest efficiency in dispatching, and more vehicles may be used than are really re­
quired. 

In the case of advanced reservation paratransit services or subscription bus ser­
vices, the control problems are not as pronounced as those of demand-responsive 
service. Even so, the manual development of schedules and routes may not be the 
most efficient method of dispatching. Manual systems could be inefficient and/or 
very costly when different paratransit services are coordinated. 

The Rochester-Genesee Regional Transit Authority in New York used a fully 
automated computerized dispatching system for its dial-a-ride operations. In Orange 
County, California, a demand-responsive system is considering the utilization of a 
computer system for dispatching. Experience in carpool, vanpool, and subscription 
bus service computer applications is currently limited to record keeping and poten­
tial rider matching. 

Another dispatching mechanism which can be computerized or manually 
operated is the pulsed schedule system, also called the timed-transfer system. The 
pulsed schedule system means that local and regional transit vehicles arrive at the 
same point at the same time (116). This simultaneous arrival allows for quick and 
convenient transfers to other vehicles. Such arrivals increase the number of destina­
tions that can be reached easily by public transportation. This pulsed schedule will 
synchronize, e.g., the arrival of fixed-route buses with paratransit vehicles (116). 

A taxi control system, designed for higher communications capacity and more 
efficient dispatching of vehicle requests, will be introduced in three major cities in 
Sweden in 1981 (184). The taxi control system consists of a (doubled) computer 
with display screen terminals for the control center operations, radio equipment 
with base, and mobile units with printers. The computer keeps track of the location 
of each vehicle's position and availability. For each request the optimum vehicle is 
selected by the computer. Fleet scheduling and redistribution of available vehicles 
by the computer allows for the maximum performance of the fleet. 

A customer's phone request is received by an operator who enters the person's 
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TABLE 16. BREAKDOWN OF MARKETING BUDGETS 

Initial Expenses 

State of Michigan DART Program 
(Cities of 25,000-30,000 People) 

Preparation of literature and graphics 
20 hrs. @ $5/hr. 

Printing: 10,000 brochures 
10,000 telephone stickers 
5,000 "second-level" bulletins 

100 pesters 
5,000 free ride tickets 

Telephone answering/brochure addressing 
Temporary help, 20 days@ $25/day 

Postage, 3,000 mailings@ $0.10 

Telephone book advertising 

Free rides, 1,000 @ $0.50 each 

Additional for paid advertising and miscellaneous 

M ont hly Expenses 

Printing (as needed) 

Postage, 500 mailings@ $0.50 

Telephone book advertising 

Free rides, 100 @ $0.50 each 

Miscellaneous 

Assumptions 
* Marketing is the responsibility of the 

project director and the cost of his time 
spent in marketing is paid as a regular 
budget item. 

* Distribution of materials is covered under 
training or done by volunteers. 

Source: Reference 12. 

$100 

120 
100 
60 
90 
30 

500 

300 

50 

500 

150 
$2,000 

$50 

50 

40 

50 

10 
$200 

Greece, New York (Suburb of Rochester) 
(City of 69,000 people) 

PRE-DEMONSTRATION PROJECT 

Initial Expenses 
Preparation and initial marketing with slide show presentation $500 

3,000 Preparation and printing of information folders 

Direct mailing of 20,000 general information brochures and 
special interest brochures; preparation costs 

Outdoor advertising; 12 boards for 3 months each; 
production costs 

Newspaper advertisements: six 4 x 10 ads in local 
newspapers, two ads in major metropolitan papers; 
production costs 

Production and distribution of counter displays 

In-plant industrial promotion 

Press releases, news conference-luncheon, etc. 

First-day-of-service activities 

Contingencies 

M onthly Expenses 

Similar to start-up expenses; mostly mailings 

DEMONSTRATION PROJECT 

Total Budget (27 Months) 

Direct mailings 

Newspaper ads 

Brochures 

Miscellaneous 

Staff 

7,250 

5,800 

3,450 

1,000 

2,000 

750 

2,250 

2,000 
$28,000 

$1,167 

$35,500 

40,022 

18,325 

6,875 

13,750 
$114,472 

An additional $23,062 was set aside for 
marketing experimentation or $4,240/ month 
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name and address on a keyboard which is connected to the computer. The com­
puter searches for available vehicles within the customer's area or in nearby areas. 
The operator is informed by the computer that a vehicle is available and can tell the 
customer that a vehicle is on the way. Meanwhile, the computer schedules the vehi­
cle which is longest on the waiting list, and the order is then dispatched to the vehi­
cle driver. The computer commands are sent via radio waves to the mobile unit 
printer in each vehicle. Figure 11 shows the taxi control system schematically. 

When the customer boards the vehicle, the drivers use their mobile 
equipment's keyboard to enter the area code for the customer's destination. As the 
vehicle approaches its destination, the mobile unit also registers from the meter 
whether or not the vehicle is occupied. When the computer radios the mobile unit, 
the mobile unit radios back an answer automatically with its status and area code. 
This way the computer always knows which vehicles are available, and also where 
they are located. 

Pre-bookings are stored in the computer and are retrieved automatically for 
processing on the time requested. 

The taxi control system's mobile unit improves driver security. Within 5 
seconds of emergency call from a driver, the call will reach the operator who will 
provide whatever assistance is needed. The systems capacity is limited only by the 
number of operators and the number of available radio channels. Each operator can 
handle three or more customers per minute at peak hours. The radio capacity is ap­
proximately 300-400 vehicles per channel with 75 percent of the trips being handled 
via the control center. If no assignment is available, the computer will recommend 
where a vehicle should go on the basis of predicted demand and the location of 
other vehicles ( 184). 

The taxi control system is available in different versions for both large and small 
vehicle fleets. This system could be adapted for demand-responsive paratransit 
services such as dial-a-ride services and shared-ride taxi services. 

COORDINATION OF PARATRANSIT SERVICES. The coordination of any 
new paratransit operation with existing services, equipment, and facilities is an im­
portant institutional issue. Coordination is one potential way to provide more 
transportation service for the same level of funding, since it will likely reduce 
duplication of service, increase service capacity, promote operating efficiency and 
productivity, and reduce the cost of purchasing supplies and materials. Personnel 
needs may be kept down since the following tasks might be coordinated: grant ap­
plication and monitoring, public relations, trip scheduling and dispatching (50). 

When services are coordinated, a number of specific benefits may be realized. 
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Figure 11. Volvo/ SRA Communication's Taxi Control System 

ADVANCE 
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HA.NDI· 
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Source: Reference 184. 
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A dial-a-bus vehicle connects with a conventional 
fixed-route bus service. 
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There is a reduction in the vehicles' idle time. By purchasing in bulk, coordinated 
systems can often get discounted prices for operating supplies, as well as "package 
deals" on the vehicles themselves. 

Coordinated systems will nonetheless have their share of problems. Although 
no Federal regulations prohibit coordination between different demand-responsive 
services, the wording of Federal grant regulations is often vague on this point and 
has sometimes prevented coordination. The Federal government has made an effort 
to facilitate transportation coordination, yet localities have been left to interpret 
regulations in which coordination is neither expressly forbidden nor expressly al­
lowed (179). 

Federal funding programs emphasizing coordination include Title Ill of the 
Older Americans Act, Community Action Programs, Developmental Disabilities, 
and UMTA Special Efforts Programming. However, many of the regulatory re­
quirements related to funding, planning, and service delivery could impede coor­
dinated transportation at the state and local levels ( 141). Federal requirements 
themselves might not pose barriers, but misinterpretation of the regulations at state 
and local levels could inhibit coordination. 

Often, the statutory and regulatory requirements governing funding, planning, 
services, and coordination are often at odds with each other. Although some regula­
tions governing a given program may include incentives to coordination, other 
regulations may pose obstacles (141 ). For example, UMTA guidelines permit section 
16 {b) (2) vehicles to be used by client groups other than the elderly and handicap­
ped, but a state or local certificate of public convenience may not (179). 

The use of state and federal funds in coordinated projects can be troublesome, 
and providers must be careful not to mix funds designated for different client 
groups. Bookkeeping, therefore, must be accurate and accounts must be main­
tained in such a way that they can be readily inspected and understood. 

There are also state or local rulings, policies, or procedures that can adversely 
affect coordination of transportation services ( 141). The attitudes of some social 
service agency directors providing demand-responsive services can be a barrier to 
initiation of coordinated service. In some coordination projects, the agency with the 
largest number of clients, vehicles, and facilities may assume the coordinating func­
tions. Other agencies included in the project may feel the operating agency will give 
preferential treatment to its own clients. Certain agencies have felt that coordination 
would result in loss of control of transportation necessary to serve their clients, or 
that their clients could not be mixed with others. In fact, there are some social serv­
ice agencies for which coordination of service is not applicable (50). 
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Administrative problems also pose barriers. Under some funding programs, 
paratransit expenses are reimbursed to the agency providing the service. Agencies 
have felt that, given the complexity of the reimbursement situation, some of the 
funds spent in coordinated paratransit would be disallowed in their claims ( 179). It is 
important, then, to plan for the considerable amount of paperwork involved in 
publicly funded coordinated projects. 

Obstacles to coordination can be overcome by varying degrees of time and pa­
tience, but any one obstacle can cause a substantial delay in the beginning of coor­
dinated paratransit services ( 141). 

BROKERAGE. Paratransit brokerage is a relatively new management tech­
nique used to assess supply and demand, and then to match them effectively. 
Brokers work to bring people in need of transportation (agencies or rid'~rs) together 
with a transportation provider. A good transportation brokerage service also 
develops new transportation alternatives to meet the d~!Jlands of riders as well as to 
increase the productivity of underutilized transp9rtation services. 

Brokerage is a way of providing better information to all paratransit users and 
providers about schedules, needs, and other features that can improve access to 
transportation as well as enable the provider to offer better services. The broker also 
acts as a clearinghouse for inform.ation·on all prearranged ridesharing services. Us­
ing modern data processing techniques, the broker can match the transportation 
mode that is most cost-efficient per passenger with what is acceptable to the indi­
vidual rider (32). 

Several elements are necessary for a successful brokerage system: 
•Accurate information on all existing forms of transportation. 
•Information on private owners willing to carpool or vanpool. 
•A good means of getting information out to the public. 
•An adequate number of vehicles. 
•A proper administrative structure for the brokerage service. 

The administrative structure could be a transit authority, a coordinating agency, or 
another arm of local government which has adequate jurisdiction in the area it 
serves. The administrative structure should also have a provision for regular funding 
and staff to ensure a continuing operation that does not have to rely on volunteer 
workers (32). 

A broker can be active in establishing paratransit in areas where unmet 
transportation needs exist. For example, the brokerage demonstration project in 
Knoxville, Tennessee, which is the best known example of its kind, has been in­
strumental in establishing vanpools and carpools for commuter work trips. 

73 



74 

pretesting the system 

Taking the necessary time to assess operational readiness before actually start­
ing service is essential. Pretesting a demand-responsive system gives the operator a 
chance to work out difficulties in advance, whether they be operational, or ad­
ministrative in nature. Pretesting can range from simulations on paper to elaborate 
"full dress rehearsals." 

For paper simulations, sample trip origins and destinations are generated, and 
trips are then assigned to specific vehicles by dispatchers. (Sample trips can be 
determined by using potential riders' addresses and randomly selecting daily 
routes.) The trips are traced on a service area map, and average vehicle speeds are 
used to determine time-in-transit for riders, with expected delays. The following 
averages were typical for a simulated dial-a-ride operation for the general public: 

• Running time: 4.5 minutes per mile. 
•Boarding time: 50 seconds per passenger. 
•Dropoff time: 20 seconds per passenger. 

Averages for boarding time and dropoff time of simulated target market systems 
were longer (12). 

The paper simulation can be expanded to field-test operations, which provide 
training for dispatchers and drivers. Dispatchers may direct buses and drivers in 
response to randomly generated trips, thus becoming familiar with route selection 
and response times. Drivers may travel to a designated address, wait a prescribed 
amount of time for an imaginary "pickup," and then proceed with the remainder of 
the trip. This exercise familiarizes drivers with routes and allows them to anticipate 
future trip times. 

When a road test for demand-responsive services is being performed, the 
public should be notified in order to diminish any ill-will which the sight of empty 
buses on the roads might cause. In Santa Clara County, California, citizens com­
plained of "wasted tax money" following a series of preliminary test runs using 
empty buses ( 12). Buses used in tests should carry signs explaining the exercise. 

The difference between a simulation and a "full dress rehearsal" for demand­
responsive services is that a sample user group actually tests the system in the latter 
instance. Aspects of the road test are combined with telephone request simulation, 
in which the actual number of calls expected at various times of the day are re­
ceived. This tests both telephone lines and dispatchers, showing whether the 
number of telephone lines are adequate and whether separate lines are needed for 
information and requests for rides. 
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Information announcing the start of paratransit services should also be tested in 
advance of actual operations. A group of local citizens without any special 
knowledge of transportation can review the materials that have been prepared for 
prospective patrons. If any information is not clear, it shou ld be revised and tested 
again. 

For systems operating for limited mobility users and the general public, a break­
in period prior to full implementation of demand-responsive services might be ad­
visable. During this period, the system designed for limited mobility users could be 
available to a small number of users determined by the transportation provider. For 
demand-responsive systems serving the general public, operations may be limited to 
a few zones of the total service area during a break-in period. Over-promoting 
paratransit services too early could lead to the breakdown of the system, as in the 
case of Santa Clara, California. 

Pretesting of a prearranged ridesharing system can be accomplished on an in­
formal or formal basis, depending on the drivers' familiarity with routes and the 
specific number of prearranged pickup and dropoff destinations. 

e valua tion 

Evaluation procedures are essential in measuring system performance in: 
• Achieving cost-effective operations. 
• Assuring that transportation services are meeting designated objectives. 
• Determining whether unforeseen circumstances are identified quickly so that 
system changes can be made (53). 

An evaluation involves more than the daily monitoring of paratransit services. It 
provides management with statistical support for long range planning, and implies a 
commitment to changing and improving operations. In addition, performance 
evaluations give other cities an idea of what to expect when introducing similar 
systems. 

Simplified techniques and data requirements distinguish smaller system evalua­
tions from larger ones. Although evaluation procedures must be tailored to the 
specific paratransit system, a general procedure is presented here which can be 
adapted for both large and small paratransit systems. The evaluation contains: 

• Specific objectives. 
• Measurement criteria. 
• Standards (172). 
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Specific objectives contain quantifiable statement of purpose. Objectives are 
measured using criteria such as cost per vehicle hour or passengers per vehicle mile. 
By implying no minimum or maximum levels, measurement criteria are distinguished 
from standards. Standards are specific levels above or below which a system's effi­
ciency can be determined (see Table 17) (40). 

After the specific objectives, measurement criteria, and standards of a para­
transit system have been established, it is necessary to collect data in order to com­
pare system performance with established standards. The data can be obtained 
from a ridership or user questionnaire, shown in Figure 2. Management data col­
lected by the system will also be necessary, for example ridership statistics, costs, 
revenues, salaries and mileage. 

Table 17 shows the objectives, measurement criteria, and standards that were 
developed by the Massachusetts Executive Office of Transportation and Construc­
tion (EOTC) as part of an evaluation of statewide specialized transportation services. 
EOTC utilized two questionnaires, one for ridership and the other for the transporta­
tion program administrators, to obtain the evaluation data. Tables 18 and 19 com­
pare EOTC's measurement criteria and standards for two objectives. Both tables in­
dicate whether systems are operating above or below standards. In this way, the 
data suggests areas to improve or to maintain at a consistent level. Such evaluations 
can be conducted annually and the results compared over the course of time. 

More examples of the types of measurement criteria which are utilized in an 
evaluation are provided in Table 20. One way to select measurement criteria is pre­
sented in Table 21 . 

Data for measurement criteria are collected continuously so that the perform­
ance of a paratransit system can be compared with its record from previous years. 
When an evaluation is conducted annually, the paratransit system returns to the 
specific objectives of the service. Reviewing these objectives and standards has 
been shown to be the key to an effective evaluation, and, in turn, an effective para­
transit system. 
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TABLE 17. OBJECTIVES, MEASUREMENT CRITERIA AND STANDARDS 

Object ive 1 

To provide the elderly 
and handicapped with 
a means of public 
transportation that w ill 
improve and increase 
their mobility 

Objective 2 

To insure that the 
system provides a 
convenient, safe, and 
reliable mode of 
transportation for the 
eligible population 

Objective 3 

To insure that fares 
charged for th is service 
are reasonable for those 
that use i t without 
being an unreasonable 
burden on the taxpayer 

Objective4 

To insure the cost and 
productivity are kept 
within reasonable limits 
in order to increase the 
chance for a viable 
operation. 

Source: Reference 172. 

Measurement Criteria 

- % of eligible population being 
served/month 
- % of passengers that wou ld 
not make the trip if this service 
v,ere not available 
- % of passengers who are from 
non-car owner households 
- % of passengers who are 
below poverty level 
-% of passengers who are 
handicapped 
- % of passengers who have 
difficulty or cannot walk more 
than one block 

Measurement Cri teria 

-% of passengers who are 
p icked up on t ime 
-% of passengers who have no 
problems making reservations 
-Maximum % of passengers 
who have dif ficulty boarding 
the vehicles 
-Drivers qualif ications 

- Vehicle equipment 

Measurement Criteria 

- Ratios of fares to cost/trip 
- % of cost social service 
agencies should pay if their 
clients are being served 

Measurement Criteria 

-Number of passenger trips/ 
vehicle hour a system should 
complete ,f serving a high pro· 
portion of handicapped in a 
local operation 
-Number of passenge, trips/ 
vehicle hour a system Should 
complete ,f serving the general 
elderly and handicapped 
population in a local operation 
-The maximum amount i t 
should cost to operate for a 
system using van-style 
equipment 

Standard 

5% w iih no group being 
excluded 
10% 

60% 

75% 

70% 

50% 

85% 

85% 

15% 

Standard 

Drivers sensit iv,tv trained as well 
as trained in Red Cross prooe· 
dures and cardiopulmonary 
resuscitation 
Vehicles equipped with low 
steps, hits. 2-way radios. com• 
fortable seats and h igh roof 

Standard 

0.1 - 0.2 
> 50% of the actual cost of the 
service 

2.5 passenger trips/vehicle/hour 

5 passenger trips/vehicle/hour 

$14.00/vehicle hour 

n 



TABLE 18. MEASUREMENT CRITERIA. OBJECTIVE 1 

To provide elderly and handicapped with a means of public transportation that will improve 
and increase their mobility. 

Measurement Criter ia : 2 3 4 5 

Standard: 5% 10% 60% 75% 70% 

Agawam 7% 17% 65% 89% 74% 

Amherst 8% 19% 60% 68% 73% 

Easthampton 5% 6% 44% 100% 65% 

E. Longmeadow 6% 3% 70% 78% 70% 

Longmeadow 5% 5% 44% 25% 59% 

Northampton 3% 13% 7 1% 71% 57% 

South Hadley 6% 14% 46% 90% 57% 

Springfield 0.05% 11% 62% 77% 85% 

Westfield 7% 13% 7'2?/o 95% 89% 

West Springfield 2% 15% 73% 70% 72% 

Wilbraham 3.5% 3% 58% 88% 68% 

6 

50% 

47% 
45% 
44% 
50% 
37% 
49% 
46% 
77% 
72% 
41 % 
53% 

Measurement Cri teria 1: Serve 5% of the eligible popu lation per month w ithout excluding any 

group. 

Measurement Criteria 2 At least 10% of the passengers wou ld not be able to make the trip if 
this service were not ava ilable. 

Measurement Criteria 3: At least 60% of the users shou ld belong to a household with no 
automobi le. 

Measurement Criteria 4 : At least 75% of the ri dership should be below poverty level. 

Measu rement Criter ia 5: Handicapped persons should be at least 70% of the passengers served. 

Measurement Criteria 6: At least 50% of the passengers have diff iculty or cannot wal k more than 
a block to regu lar route service. 

Source Reference 172. 
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TABLE 19. MEASUREMENT CRITERIA, OBJECTIVE 2 

To insure that the system provides a safe, convenient, and reliable mode of transportation for 
the eligible population. 

Measurement Cri teria: 2 3 4 5 

Standard 85% 85% <1 5% 

Agawam 77% 90% 18% No Van with 2-way radio and low step. 

Amherst 9 1% 98% 13% Yes Van with radio, l ift , raised roo f and 
low step; stationwagon w ith radio. 

Eas thampton 89% 78% 34% No Van w ith radio. 

E. Longmeadow 75% 80% 5% No One Stageway A irporter w i th radio. 

Longmeadow 100% 100% 4% No One Checker Aerobus, rad io and 
air cond itioning. 

Northampton 89% 94% 23% Red Cross Van with l i ft; van w ith radio and 
or EMT ai r condit ioning. 

South Hadley 92% 92% 10% No 2 vans, both with lowered sta ir, one 
has ai r condit ioning and high ce il ings. 

Springfield 73% 82% 26% Red Cross 3 vans, 2 equipped w ith radio, l ift, 
ra ised roof , low sta ir . 

Westfield 84% 81% 23% Yes for· Van w ith I ift, raised roof and low 
driver of stai r ; 1 stat ionwagon. 
Ii ft veh. 

West Spri ngfield 97% 65% 13% Red Cr·oss 1 van. 

Wil braham 68% 74% 2 1% No A irport l imousine. 

Measuremen t Cr iteria 1. 85% of those using the service should always be picked up on t ime 

Measurement Cr iter ia 2 85% of those using the service should have no problems making 
reserva ti ons. 

Measurement Cr i teria 3. Less than 15% of those using the service should have di f ficu lty board ing 
the veh icle. 

Measurement Cr iter ia 4. Drivers should be sensitivity t rained as well as t rained in Red Cross 
procedures and cardiopulmonary resuscitation. 

Meas~1rement Cr iteria 5. Vehicles shou ld be equipped w i th high roofs, low step, l ifts. comfortable 
seats. c1 i , cond ition ing, sea t belt s. ano 2-way radios. 

Source: Reference 172. 
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TABLE 20. PERFORMANCE MEASURES 

Cost per: vehicle hour 
revenue 
passenger 

Passengers per: 

Revenue per: 

Revenue-miles per: 

Gallons of gas per: 

Vehicle-miles per: 

Miscellaneous: 

trip 
driver 
vehicle-mile 
driver man-hour 
vehicle-hour 
cab 
trips per day per 1000 service area residents 
trips per square mile of service per hour 

revenue-mile 
passenger 

trip 
passenger 
vehicle-mile 

passenger 
passenger-ride 
trip 
cab by vehicle 

trip 
driver 
driver-hour 
driver-day 
employee 
man-hour 
cab 
cab-day 
shift-hour 
gallon of gas 

Response times 
ride times 
wait times 
transfer times 
auto travel time 

Source: Adapted from References 12 and 40. 
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TABLE 21. MEASUREMENT CRITERIA SELECTION 

KEY VARIABLES FOR DEMAND-RESPONSIVE 
TRANSIT IMPACT ASSESSMENT 

Evaluation Criteria 

Level-of-Service Measure: 

Coverage 

Service Availability 

System Response Time 

Ride Time 

Access/Egress 

Total Travel Time 

Transfer Time 

Safety 

Headways 

Service Reliability 

Demand Response: 

Ridership 

Market Penetration 

Demand Density 

Variables 

Service area population (demand-responsive 
services): population within 1 / 4 mile of bus route 
(fixed-route services); activity centers served 
(shopping centers, schools, employment 
centers, hospitals, other public services); 
operating hours; vehicles/square mile. 

Percent of valid requests unable to be served. 

Mean time between calling for service and pick­
up; advance reservation notice requirement. 

Mean passenger on-board time; passenger travel 
speed (trip distance/on-board time). 

Mean access and egress time; mean access and 
egress distance. 

Random access for door-to-door services = 
system response time + ride t ime; planned ac­
cess for door-to-door services = pick-up devia­
tion + ride time; random access for fixed-route 
service = access time + 1/2 headway !wait 
time) + ride time + egress time; planned access 
for fixed-route service = access time + arrival 
time variance factor (wait time) + ride time + 
egress time variance factor (wait time) + ride 
time + egress time. 

Mean and standard deviation of transfer time. 

Accidents per million vehicle-miles. 

Mean time between buses on fixed-route serv­
ices. 

System response time standard deviation; mean 
and standard deviation of pick-up deviation; 
mean and standard deviation of schedule devia­
tions. 

Weekday and annual ridership. 

Ridership/capita; ridership/eligible population. 

Demands/square mile/hour. 

Demand Response: (continued) 

User and Trip 
Characteristics 

Mode Shares 

No-Shows 

Operating Efficiency 

Revenue Recovery 

Other Social Impacts: 

Environmental Effects 

Financial Subsidy 

Efficiency and Economics: 

Equipment Performance 

Vehicle Utilization 

Labor Productivity 

Operating Costs 

Cost Efficiency 

Service Utilization 

Source: Reference 12. 

Distribution of riders according to: age, sex, 
automobile availability for trip, household 
automobile ownership, household income, trip 
purpose, alternative modes if service didn't 
operate, usage frequency for different travel 
modes, t ime trips taken; percentage of trips to or 
from major activity centers. 

Distribution of trips by different modes. 

No-shows as a proportion of all trips. 

Vehicle-miles/vehicle-hours (operating speed); 
dwell times at pick-up and drop-off points. 

Revenue/passenger; revenue/passenger-mile; 
revenue/costs. 

Change in vehicle-miles traveled. 

Operating deficit/passenger; operat ing 
deficit/capita. 

Out-of-service time/total operating time; mean 
time between failures; mean time to repair 
failures; in-service breakdowns. 

Service-miles and service-hours/vehicle; peak 
service requirement/fleet size. 

Service-hours/pay-hours; service-miles and 
service-hours/worker. 

Operating cost components: operator salaries, 
maintenance, fuel and oil , control room salaries, 
administration and marketing, depreciation, and 
other; driver wage scale. 

Costs/vehicle- hour; costs/passenger; 
cost/passenger-mile. 

Passengers/vehicle-hour; passenger-
miles/vehicle mile (average load factor). 
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V INSTITUTIONAL 
ISSUES 

IN RECENT YEARS, a number of institutional issues and problems have been 
cited by paratransit operators. The issues most often mentioned are: 

• Regulations. 
•Legal Issues. 
• Insurance. 
• Labor. 

Each of these institutional issues will be explained in this chapter and particular ex­
amples will be cited. Confronting these institutional issues has been shown to be im­
portant before a service is selected, while a service is being planned, and as a service 
is operating. 

regulations 

Regulations affecting paratransit operations are usually established by the 
funding agency involved, and are designed to govern the daily operation of the 
recipient paratransit service. Many of the existing transportation regulations were 
derived from laws established before World War 11 , when various forms of paratran­
sit were not recognized or defined. 

It has been said that "paratransit services suffer from both over-regulation and 
under-regulation" ( 140). Over-regulation takes the form of restrictive statutes, while 
under-regulation results from a lack of precise legal definitions. Local taxi regula­
t ions frequently illustrate the first problem, and the ambiguous restrictions on van­
pools exemplify the second. 

Most paratransit systems which are eligible for Federal funding must comply 
with Sections 3(e) and 13(c) of the Urban Mass Transportation Act of 1964. Section 
3(e) states that private enterprise must be used to the maximum extent feasible. 
Section 13(c) protects transportation employees from a worsening of their positions 
as a result of Federal financial assistance to a public transportation authority. In the 
forthcoming labor section of this chapter, Section 13(c) will be discussed in greater 
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detail. 
In order for paratransit programs to develop and become more integrated with 

comprehensive transportation systems throughout the country, a number of 
regulatory and institutional issues have been brought up by paratransit providers: 

•The relationship of Section 13(c) labor protection provisions to paratransit 
systems. 

•The eligibility requirements for the funding of paratransit services. 
•The criteria for determining standards of service for providers. 
•The definition of the roles and relationships in transportation between private 
enterprise and the public service sectors. 

•The establishment of the appropriate institutional structures for the delivery of 
paratransit services (49). 

Some attempts to address these regulatory issues have been made, and both 
UMTA and FHWA have issued regulations encouraging local governments to in­
clude paratransit systems in their transportation improvement and transportation 
systems management programs (TIP and TSM). 

Another regulatory issue involves the accessibility of public transportation to 
the elderly and handicapped. Section 504 of the Rehabilitation Act of 1973 requires 
that all federally funded transportation facilities become accessible, and further, that 
individual Federal agencies delineate specific programs for compliance with the law. 
The DOT. (U.S. Department of Transportation) regulations issued in 1979 require 
each transportation program to be accessible to the handicapped, "when viewed in 
its entirety" ( 161). " If extraordinarily expensive structural changes to, or replace­
ment of, existing facilities would be necessary to achieve program accessibility, and 
if other accessible modes of transportation are available, the Guidelines permit DOT 
to establish, by regulation, a deadline for compliance that is more than three years 
after the effective date of this rule" ( 161). DOT's handicapped regulations cover 
public transit buses, paratransit services, rapid rail facilities, commuter rail systems, 
and light rail systems. The regulations direct that interim accessible transportation 
be provided where transportation systems cannot comply within a reasonable time. 

The complexity of the regulatory framework within which paratransit programs 
operate is illustrated in Table 22. In addition, individual localities may have or­
dinances and regulations affecting transportation. It has been shown to be impor­
tant for those who are developing paratransit programs to review local ordinances 
and state and Federal regulations relating to transportation in order to take ap­
propriate action to avoid later conflicts. 

Regulatory bodies include Federal, state, county, city and metropolitan govern­
mental agencies (see Table 22). They regulate paratransit services in the following 
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TABLE 22. PROFILE CHART OF REGULATORY FRAMEWORK 
I 

Areas Subject t o Re11ulation 
I 

Rates Licens-
and Insur- Equ ip- ing and A ccount- Entry I Regulatory Body Fares ance ment D rivers Route Taxes Faas ing Cont rol 

Federal 
Interstate Commerce Commission X X X X X 

Federal Safety Standards X I Airport Commission X X X X X X X X 

State 
Public Utility Commission or 
State Corporation Commission X X X X X X X X 

I Department of Motor Vehicles X X X 
Airport Commission X X X X X X X X 
Secretary of State X X X X X X X X X 

Department of Transportation X X X X X X X X X 

County I Department of Motor Vehicles X X X X 
Public Utility Commission X X X X X X X X 
Airport Commission X X X X X X X X 
Department of Transportation X X X X X X X X X I City 
Department of Motor Vehicles X X X X X 
Police Department X X X 
Taxi Commission X X X X X X I Airport Commission X X X X 
Department of Transportation X X X X X X X 

Joint Metropolitan Commission 
Port Authority X X X X X X X 

I Area Transit Commission X X X X X X 
Airport Commission X X X X X 

Note: X indicates the area that is subject to regulation by the regulatory body. I 
Source: Reference 140. 
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areas: rates and fares, insurance, equipment, drivers, routes, licensing, taxes, fees, 
accounting, and entry control. Not all forms of paratransit are regulated by each 
governmental agency listed in Table 22. Similarly, not all nine of the regulatory areas 
shown in this table are subject to regulations. For example, the taxi industry is most 
often regulated by the municipality in which it is located. However, shared-ride taxi 
services are not allowed by some municipal taxi commissions. 

Dial-a-ride and subscription bus services are usually regulated by a state public 
utility commission which oversees state-imposed motor carrier regulations (73). The 
Interstate Commerce Commission would become involved in regulating these 
paratransit services, as well as taxi operations which cross state borders. 

Carpooling does not usually come under any regulations except those 
regulating normal auto usage. By its nature, carpooling is difficult to regulate. Van­
pools are sometimes required to seek state public utility commission approval 
depending on specific state requirements. In Knoxville, Tennessee, the Knoxville 
Commuter Pool was successful at changing a state law that required vehicles with 
paying passengers (both carpools and vanpools) to file with t he Tennessee Public 
Service Commission as a common carrier. 

legal issues 

As paratransit systems are developed, legal issues are being raised and legal 
precedents established. Several legal issues are described below, accompanied by 
the decisions reached by the courts. 

Compliance w ith UMTA grant requirements. In Westport, Connecticut, a 
taxi firm argued that a demonstration project (using UMTA Section 6 funds) 
should be subject to the stricter UMTA capital grant conditions (UMTA Section 
3 funds) which recognize the more permanent effect of such funds on the com­
munity. The decision in this case was that since the service was being offered 
as a demonstration, the Section 3 provisions did not apply. This decision was 
appealed, and in January 1978, the U.S. Court of Appeals also ruled against the 
taxi company but disagreed with the lower court's findings. The appeals court 
ruled that the Westport Taxi Service was not a mass transportation company 
because it operated under a taxi ordinance allowing shared-ride only with the 
consent of the first rider. The taxi company was therefore not eligible for pro­
tection under Section 3. Although significant, this decision does not com­
pletely define when a taxi company offers a mass transportation service. 
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License provisions granted by a municipality. In Ann Arbor, Michigan, a 
taxi company argued that the city, by granting it a license to provide taxi ser­
vice, implicity agreed not to engage in competitive services such as the new 
dial-a-ride system. The court ruled that there was no exclusive franchise 
granted to the taxi company. 

In Westport, Connecticut, the taxi company argued that the "certificate of 
public convenience and necessity" guaranteed it freedom from competition 
from the government. The court decided that, as there was no explicit 
guarantee in the certificate, no violation occured. 

Equal protection under the law. This issue was based on whether paratran­
sit services and taxis should be regulated in the same way. In Ann Arbor, the 
taxi company argued that dial-a-ride service was the same as the service of­
fered by the taxis. The court ruled that dial-a-ride was not an exclusive-ride ser­
vice since passengers could not control the vehicle's route, and this excluded 
dial-a-ride from taxi licensing requirements. 

Unfair competition. The issue of unfair competition in Ann Arbor was de­
cided when the court ruled that it was not the intent of the transit district to 
market its services as being comparable to those of the taxi company. 

Buy-out provisions of transit enabling statues. A buy-out provision is a 
clause written into the enabling statutes for some publicly owned transporta­
tion systems. If a publicly owned provider competes with a private company, 
the publicly owned provider must offer to buy the private system, or that por­
tion of the system which would suffer from competition, at a fair price. In many 
cases, the private system must first qualify as a transit or a mass transit system 
as defined by state, county, or municipal laws. 

In Santa Clara, California, legislation that created the county transit district 
included a buy-out provision for existing transit systems in the district. The taxi 
companies in the district qualified both as an "existing" transit system- since 
they were already providing service within the district-and as a "transit 
system" - since transit was defined broadly as "transportation of passengers 
and their incidental baggage by any means." 

In Orange County, California, legislation creating the transit district used a 
narrow definition of existing mass transit systems: transportation by vehicle of 
passengers only, and their incidential baggage, on an individual fare-paying basis. 
When a taxi company sued the transit district for not complying with a buy-out pro­
vision for competing services, the court ruled that since ( 1) the taxis were hired for a 
flat fare independent of the number of passengers, and (2) 1 percent of the taxi 
business came from delivery of packages and telegrams, the taxi company did not 
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fall within the definition of a mass transit system ( 12). 

insurance 

In the past, insurance regulations and the high cost of obtaining insurance 
coverage were enough to keep many proposed paratransit systems from being 
established (12). Today, insurance problems continue to be a stumbling block to im­
plementing paratransit service in many areas, although recent developments in the 
insurance industry and its regulatory agencies are relieving some of the difficulties. 

Depending on the type of paratransit system involved, several kinds of in­
surance may be needed. Liability, workmen's compensation, property damage, 
group insurance, theft bond, and general business insurance are some of the more 
common insurance needs. The most difficult insurance problems arise in liability 
coverage for demand-responsive systems (34), although prearranged ridesharing 
services are not without insurance problems of their own. (190). 

The following are insurance problems associated with demand-responsive 
systems: 

•Insurance is sometimes difficult to obtain. 
•Insurance coverage, if available, is often very expensive. 
•Insurance coverage sometimes involves a number of restrictions that can cur­
tail the level of service that had been planned. 

•Insurance policies are not automatically renewed, even though no accidents 
occurred. 

These insurance problems have some of their roots in state laws and regula­
tions that were written long before paratransit became of major interest, and before 
governmental and charitable institutions were subject to legal suits (34). 

For insurance purposes, most state laws identify two categories of transporta­
tion: private transportation, such as the family car, and common carriers. A com­
mon carrier is usually defined as a provider of transportation which is open to the 
general public, and for which a fare is paid (34) . The legal basis for determining the 
amount of liability derives from this categorization. Because common carriers are 
expected by law to provide the " highest standard of care" in transporting 
passengers, common carriers have virtually no defense in case of injury to a 
passenger, and their insurance rates are consequently very high (34). 

Most demand-responsive services do not fit easily into either the common car­
rier or the private transportation categories. Demand-responsive paratransit systems 
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available to the general public have been assigned the same insurance rates as com­
mon carriers. However, demand-responsive paratransit systems for limited mobility 
users by definition are not common carriers because they are not available to the 
general public. On the other hand, because some of these systems accept money 
for their services, they cannot be classified as private transportation either. Similar­
ly, demand-responsive services operated by a social service agency cannot be ac­
commodated under the regulations because they are neither private transportation 
nor common carriers by definition. 

Such classification difficulty has made some insurance companies reluctant to 
write policies for these types of demand-responsive paratransit systems. In addition, 
insurance companies base premium rates on an assessment of the risk exposure of 
the patrons of a system. A system that carries 50 passengers per hour per vehicle, 
for example, will have higher premiums than one that carries five passengers per 
hour per vehicle . Some feel, however, that this rating system is designed neither to 
cope with the wide variety of paratransit configurations nor to predict risk in 
paratransit accurately (34). 

Insurance companies also base their assigned risk rates on data they have col­
lected on the various modes for various parts of the country. Because paratransit 
systems are relatively new, there are relatively little real data on which insurance com­
panies can base their rates. 

All of these factors contribute to making insurance difficult to obtain. Those 
companies which are willing to write policies do so only at very high rates in many 
cases. 

The high cost of insurance is also attributed to the high cost of vehicles, 
maintenance, medical treatment, out-of-court settlements, and the increasing 
amounts awarded in liability cases. In some shared-ride taxi systems, insurance 
costs can range as high as $5,000 per vehicle per year ( 12). 

Insurance companies may also place restrictions on the operation of some 
paratransit systems as a condition of coverage. These restrictions can involve such 
things as limiting the age of drivers, prohibiting a fare to be charged, limiting the ser­
vice area size, and specifying who may be transported. These limitations can severe­
ly restrict the kinds of service the paratransit system can offer as well as hinder 
transportation coordination among different agencies. 

A January 1979 conference held at the White House and attended by represen­
tatives of the insurance industry, social service organizations, the transportation 
community, and Federal and state governments, resulted in a number of recom­
mendations to deal with these insurance problems. 
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The conference recommended: 
• That regulations and classifications be modified to recognize paratransit 

modes. 
• That changes be made to allow greater flexibility in using volunteer drivers and 
to allow for coordination among agencies. 

• That laws be drafted to prevent duplicate insurance payments for the same in­
jury, thus allowing lower insurance rates. 

These recommendations have been filed with the insurance commissions in 
most of the states, and legislation is being drafted in many states to address these 
difficulties ( 154). 

Other solutions to the insurance problem have also been successfully 
developed at the state level. In 1977, the Oregon Special Service Association 
(OSSA), formed by non-profit corporations to provide demand-responsive paratran­
sit service to the elderly and handicapped, devised a program which lowered many 
of its members' insurance rates. One of these members saved $7,000 in annual 
premium costs (172). OSSA established policies and procedures for its members 
which would keep premiums at a lower level, but would also provide safer, more 
comfortable service for its elderly and handicapped clients. 

OSSA was then able to work out an arrangement with an Oregon insurance 
company for coverage of all members. Rates for individual members varied accord­
ing to the age and value of the vehicles, number of drivers, type of agency pro­
grams, and physical location of facilities. Although basic rates have not varied great­
ly in all cases, coverage and selection were greater than they had been under each 
member's previous insurance coverage. 

At the same time, others in Oregon were trying to develop legislative solutions 
to the insurance problem. One option explored was for the state to insure all 
vehicles used in the transportation of the elderly and handicapped. This option was 
never adopted because it essentially meant that the state would assume control of 
the vehicles used by these non-profit corporations, and it was unwilling to accept 
this responsibility. Although this option was rejected in Oregon, it might be applied 
successfully in other areas of the country. 

When providing a system with coverage, insurance companies are concerned 
with the selection and training of drivers, the condition of vehicles, the types and 
numbers of passengers carried, and the extent of service each day ( 101). Con­
vincing the insurance company that the individual paratransit system is less risky 
than originally assessed may reduce the assigned risk. 
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On an individual, case-by-case basis, some paratransit systems have been able 
to obtain insurance at reasonable rates. City or county operated dial-a-ride systems, 
for example, have often been able to arrange coverage under "umbrella policies" 
that also provide insurance for the vehicles of other government agencies, such as 
public works departments or school departments. In many cases, transit authorities 
that operate fixed-route bus systems are allowed to include dial-a-ride buses in their 
fleet insurance policy coverage (12). 

Vanpools organized by employers are often covered under the employer's 
master policies (88) and the participating employees are sometimes covered by 
workmen's compensation; therefore, employer vanpools are somewhat easier to 
insure than vanpools organized in other ways. Employee organizations and third 
party lease operation vanpools have recommended insurance ratings slightly higher 
than employer vanpools while individually owned vanpools are treated similar to 
carpools. 

Carpools, in practice, have not been assessed at higher premium rates than 
those assigned to private automobiles, although the liability risk is higher with a 
greater number of people riding in the car (118). It has been suggested that car­
poolers who share costs rather than driving should carry higher bodily-injury 
coverage in case of accident, as the risk is more concentrated. 

For insurance purposes, subscription buses are assessed as common carriers 
when services are chartered from privately owned public transportation or a public 
authority. 

labor 

In the nineteenth century, after several railroad mergers and acquisitions had 
displaced employees, Congress intervened to prevent further layoffs of unionized 
personnel by passing Section 5(2)(f) of the interstate Commerce Act of 1887, as 
amended. Section 5(2)(f) states that no railroad employees who are affected by a 
merger or acquisition will be financially harmed in their employment as a result of 
the merger or acquisition during the four years following the effective date of the 
final transaction (146). When Congress began considering a public transportation 
financial aid program in the 1960's, the unions representing public transportation 
workers sought the inclusion of a labor protection provision similar to that of 
Section 5(2)(f). 

The unions representing pubic transportation employees recognized the follow-
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ing areas of concern that arose as public financial aid spurred changes in the transit 
sector: 

•As private transit companies were being taken over by public authorities in the 
early 1960's, many labor rights {for example, work rules and vested pensions) 
were not carried over to the public operation, nor were the employees of the 
private company guaranteed employment. 

• As publicly subsidized operations proliferated, continuing private operators 
found the competition with subsidized operators severe, which created a 
diminishing financial base for them and resulted in labor layoffs (141). 

In order to prevent further deterioration of labor rights, Congress included Sec­
tion 13{c) in its financial aid program to public transportation, the Urban Mass 
Transportation Act of 1964. Section 13{c) states that: 

" It shall be a condition of any assistance under Section 3 of this Act that fair 
and equitable arrangements are made, as determined by the Secretary of 
Labor, to protect the interests of employees affected by such assistance" (178). 

These "equitable arrangements" include the continuation of pension rights and 
benefits under existing collective bargaining agreements. Furthermore, employees 
of mass transportation systems are assured of employment or reemployment, as 
well as paid training and/or retraining programs, if they are laid off or terminated. 
Section 13{c) provides benefits which are equal to Section 5{2){f) of the older act af­
fecting the railroads { 178). 

According to the Department of Labor's {DOL) criteria for applying Section 
13{c) protection to transportation employees, the employer must provide accepted 
mass transit services, and the employees must be more than incidentally involved in 
these services. DOL actually sets forth minimum employee protection: identification 
of affected employees, compensation levels for adverse impact, and appeal or ar­
bitration procedures for disputes between affected parties. DOL bases Section 13(c) 
approvals on the existence of actual agreements that are the product of local 
bargaining and negotiation. In practice, this has meant that unions representing 
potentially affected transportation employees may contest any Federal grant using 
UMTA funds except for the Section 16{b){2) grants. Where no organized union ex­
ists, such as where service is being initiated for the first time, the Secretary of Labor 
issues the terms and conditions of protection that are then incorporated into the 
grant. 

Under Section 18 of the Surface Transportation Assistance Act of 1978, each 
state agency which has the responsibility of allocating these nonurbanized area 
grants must certify to the Department of Labor that each paratransit service apply­
ing for funds accepts the terms of the Section 13{c) provision. However, those ap-
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plying for funds under Section 18 may request a waiver from the Secretary of Labor, 
when 

" ... it is clear that there are no employees of the recipient or of any other sur­
face public transportation provider in the transportation service area who could 
be potentially affected by the project" ( 156). 

Some of the most difficult issues to be resolved in paratransit development are 
whether, and under what conditions, employees of private, for-profit companies, 
e.g., taxicab companies, can be considered as "affected" employees under Section 
13(c). DOL has interpreted "affected" to apply only to employees of transportation 
systems falling within the UMT A definition of mass transportation. The term "mass 
transportation" means transportation by bus, or rail, or other conveyance publicly 
or privately owned, which provides general or special service (not including school 
bus, charter or sightseeing service) on a regular and continuing basis (141). 

The normal objective of Section 13(c) bargaining is to ensure that labor is not 
adversely affected by the introduction of UMT A funds. If it is determined that an ad­
ditional group of employees may be affected by a special project- the involvement 
of this group in Section 13(c) bargaining prior to the award of a grant would be 
required. 

As taxi operators begin providing paratransit services that fall within the defini­
tion of "mass transportation," Section 13(c) will extend to at least a portion of the 
private taxi labor force. 

In addition to guaranteeing that wage levels will not be reduced, Section 13(c) 
entitles employees of both public and private companies to equal rights. It does not 
create new rights for employees or extend existing ones. Binding arbitration is not 
considered an existing right under Section 13(c) legislation. 

The guiding principles under Section 13(c) are that the burden of proof for 
harming mass transportation labor is on the grant recipient, and the recipient is 
liable if the project is found to bear any part of the blame for harming these 
employees. 

Recent examples of Section 13(c) negotiations are important because they 
create important precedents for future issues. 

The Rochester (New York) UMTA Service and Methods Demonstration Grant 
( 1977) is an example of union and management negotiating a Section 13(c) agree­
ment which permitted the expansion of dial-a-ride services into three neighboring 
towns. The Amalgamated Transit Union (ATU) agreed to renegotiate its current 
Section 13(c) agreement to allow competitive bidding for the provision of services in 
new areas. However, before agreeing to competitive bidding, the ATU insisted that 
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union work rules be employed and union jobs in original paratransit service areas be 
protected. 

In June 1977, a private taxi company operating in Akron, Ohio, attempted to 
block an UMTA Section 5 grant for paratransit service to the Metropolitan Regional 
Transit Authority (141). The taxi company requested DOL to rule on whether its 
employees would be harmed by the grant. The taxi company was providing 
exclusive-ride taxi services as well as shared-ride services under contract with the 
authority. Since the predominant business of that taxi company was exclusive-ride 
service, which is not considered by UMT A to the mass transportation, the Depart­
ment of Labor ruled that no Section 13(c) coverage should be afforded to the taxi 
company's employees. 

In another Section 13(c) case in 1978, the Port Authority of Allegheny County 
in Pittsburg, Pennsylvania, sought an UMTA demonstration grant to support a 
coordinator of human service agency funds for transportation assistance of the 
elderly and handicapped. The grant was certified by DOL on the condition that cer­
tain taxicab drivers, those who were engaged in elderly and handicapped services of 
the type to be coordinated in the projects, would be protected by Section 13(c). 
Also in 1978, DOL approved a grant for operating assistance for similar elderly and 
handicapped demand-responsive transportation services in New Haven, Connec­
ticut. 

Both of these Section 13(c) certifications by DOL were based on the determina­
tion that a minimum amount of the taxi operator's revenue, similar to that which 
would be provided under the proposed UMT A grants, has to be obtained from 
paratransit service ( 141). If this minimum level of an operator's revenue is not ob­
tained from paratransit service, the individual employees of an operator may file for 
Section 13(c) protection based on the fact that they have spent a majority of their 
t ime providing paratransit service similar to and competitive with the service under 
the proposed grant. 

In the 1976 Norfolk, Virginia, and the 1977 Knoxville, Tennessee, vanpool 
demonstration projects, the cities, in order to obtain a Section 13(c) union agree­
ment and DOL approval, contracted with the transit union for major maintenance 
work and agreed not to compete with conventional public transportation. 

The Greater Cleveland (Ohio) Regional Transit Authority (GCRTA) negotiated 
with the union to win Section 13(c) approval for its community-responsive-transit 
(CRT) program for the elderly and handicapped, funded under UMTA Section 5. 
The GCRTA made several important concessions as part of a broader labor agree­
ment: 

•Approximately 67 percent of the services were to be provided by the unionized 
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transit property personnel, and 33 percent were to be provided by taxi 
operators under contract to GCRTA. 

• A new driver job classification was created within the transit property for CAT 
operators. These drivers received a wage 31 percent lower than the normal 
prevailing wage for fixed-route bus drivers. 

•The prevailing terms and work conditions of the fixed-route drivers were 
generally extended to the CRT drivers. 

•CRT drivers were given rights of first opportunity to fil l any job openings in the 
existing fixed-route system. 

•The 40-hour work week requirement was relaxed to 30 hours (141). 

In an unusual Section 13(c) negotiation case, the Delaware Authority for 
Specialized Transportation (DAST) had been willing to agree to basic protective ar­
rangements for its employees. The local union, however, fearing the long-run com­
petition of DAST service with conventional transit, refused to agree to any ar­
rangements. The case was finally decided by DOL, which approved DAST's ap­
plication for a grant on the basis that it did in fact comply with Section 13(c) labor 
protection provisions ( 141). 

The position of organized labor w ith respect to the assurances they seek in Sec­
tion 13(c) agreements for paratransit operations is becoming fairly clear and consis­
tent: 

• All work is retained within the union shop at prevailing wage rates and work 
rules. 

• Contract paratransit operations shall not compete with, nor substitute for, 
conventional public transportation services. 

• All maintenance work on vehicles participating in the paratransit project shall 
be performed by union employees at the maintenance facilities of the public 
transportation property. 

•Project services will be limited strictly to those persons described in the project 
application whose daily trips are not served by public transportation routes 
(141) . 

Several conclusions can be drawn from these recent experiences in negotiating 
Section 13(c) agreements with conventional transit labor: 

• Organized labor has been willing to talk about any project, but has been ap­
prehensive about projects presented to them in their final state. In most 
UMTA demonstration projects where union leadership was involved in the 
early planning stages, satisfactory arrangements were developed. 

•The successful negotiation of Section 13(c) protection for paratransit projects 
requires the support of conventional public transportation management. 
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• When paratransit projects are designed to complement rather than compete 
with conventional public transportation markets, Section 13(c) negotiations 
are facilitated ( 141). 

• Because of the legal complexity of the process, some jurisdictions have opted 
to do without Federal funds and thereby avoid the 13(c) problem. The Ride-On 
bus system serving Montgomery County, Maryland, is a good example of this. 
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average cost per passenger 

APPENDIX B 

GLOSSARY 

The average total costs per vehicle-hour divided by the average number of 
passenger trips made per hour. 

average ridership 

The total number of passenger trips divided by the total number of service days 
(usually determined on an annual basis). 

brokerage 

A management technique which brings people in need of transportation (agencies 
or riders) together with a transportation provider. The broker coordinates the 
transportation services for clients and for providers. 

carpool 

A group of people who share their automobile transportation to designated destina­
tions, usually alternating drivers and vehicles. 

checkpoints 

In a point deviation system of paratransit, a set number of regularly scheduled stops 
distributed throughout a geographical area, with which a vehicle must touch base 
during each run. 

common carrier 

A provider of transportation which is open to the general public, and for which a 
fare is paid. 

CETA 

The Comprehensive Employment and Training Act of 1973, as amended, provides 
job training and employment opportunities for economically disadvantaged, 
unemployed, or underemployed persons, and also funds for transportation to train­
ing centers, work sites, and educational and counseling centers. 
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demand-responsive paratransit 

A public transportation service characterized by the flexible routing and scheduling 
of relatively small vehicles to provide shared occupancy, door-to-door personalized 
transportation on demand for a modest fare. 

dial-a-ride services 

A demand-responsive type of service whereby a person can telephone a dispatcher 
and arrange to be picked up by a vehicle either shortly after the call or at another 
specified time. Nearly all dial-a-ride systems in the country are operated by some 
type of public authority, whether the system serves the general public or only 
special groups. 

dispatch 

The relaying of service instructions to drivers. 

door-to-door service 

A demand-responsive transportation service whereby a person can be picked up at 
his door and delivered to his exact destination. 

doorstep service 

In a point deviation system, a delivery or pickup service to or from the exact point 
designated by a rider. Riders have the following service options: doorstep-to­
doorstep (otherwise called "door-to-door" service); doorstep-to-checkpoint; and 
checkpoint-to-doorstep. 

dynamic routing 

The process of modifying a vehicle route to accomodate service requests received 
after the vehicle has been dispatched. 

express service 

An operation designed to make a limited number of stops between relatively long 
distances along a given route. 

FHWA 

Federal Highway Administration. 
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feeder service 

A local transportation service which provides connections with a major public 
transportation service. 

fixed-route 

A regularly scheduled transportation service operating over a set route. 

headway 

The time required for successive vehicles travelling at the same speed and direction 
to pass the same point (used to plan orderly dispatch of vehicles). 

"journey-to-work" zone 

A geographical area subdivision which is used by the U.S. Census Bureau for 
locating residential and work sites. 

lift 

A device which raises and lowers a platform to accommodate the entrance and exit 
of wheelchair users and others with disabilities. 

limited-mobility users 

Those persons for whom access to either private automobiles or public transporta­
tion is limited: the elderly, the handicapped, the poor, the young, and the 
unemployed, for example. 

loop configuration 

A fixed, circuitous path along which a vehicle operates continuously, picking up and 
discharging passengers along the way. 

"many-to-few" service 

A demand-responsive transportation service which picks up passengers at their 
homes or other logical starting points, but discharges passengers only at certain pre­
established points, such as health centers, shopping centers, or regular transit sta­
tions. 

"many-to-many" service 

A demand-responsive transportation service in which passengers are collected from 
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multiple locations (origins) and transported to their individual destinations; general­
ly, service offered between any combination of origin-destination points in the ser­
vice area. 

"many-to-one" service 

A demand-responsive transportation service which picks up passengers from a 
variety of places, but has only one dropoff point. 

mass transportation 

Transportation by bus, or rail, or other conveyance publicly or privately owned, 
which provides general or special service (not including school buses or charter or 
sightseeing service) on a regular and continuing basis. 

"one-to-many" service 

A demand-responsive transportation service having only one pickup point for 
passengers, but several delivery points scattered over the service area. 

paratransit 

Flexible transportation services, operated publicly or privately. Typically, small scale 
operations using low-capacity vehicles closely related to public transportation, e.g., 
dial-a-ride, shared-ride taxi, carpools, vanpools, and subscription buses. 

passenger trip 

One person traveling one way from origin to destination. 

peak hours 

Specified time periods during which the volume of traffic and/or the number of 
passengers is greater than at other periods. 

prearranged ridesharing 

A paratransit service whereby riders sign up in advance and travel with a group of 
people on the same route every day. Services are provided mostly between a 
residential neighborhood and a particular employment area with some route devia­
tion for minor collection and distribution patterns at either end of the trip. Examples 
include carpools, vanpools, and subscription buses. 
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private transportation 

The personal automobile. 

provider 

The agency, organization, or company that operates, manages, or is otherwise 
responsible for providing transportation services. 

public transportation 

A common term for mass transportation. 

pulsed schedule system 

A dispatching technique in which local and regional transit routes arrive at the same 
point (transfer station) at the same time. It allows for quick and convenient transfers 
between vehicles, and it increases the number of destinations that can be reached. 

route-deviation 

A demand-responsive transportation service pattern in which a fixed-route bus will 
leave the route upon request to serve patrons not on the fixed route. 

service area 

The geographical area within which transportation service is offered. 

shared-ride taxis 

A type of demand-responsive service in which taxis are allowed by the regulatory 
authorities to carry at any one time several unrelated passengers with different 
origins and destinations. 

shuttle service 

A transportation service operating exclusively between two fixed stops. 

subscription bus service 

A service provided through advance reservations for regular trips over a specified 
period of time. 
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transfer station 

A location or facility in or near a major act1v1ty center, where passengers can 
transfer quickly from local to other local or regional transit routes. 

TOP Transit Development Program 

Formerly a requirement for funding under Section 3 of the Urban Mass Transporta­
tion Act. It identified existing or expected needs for public transportation in the 
area; the capital and operating costs to meet these needs; and the existing and pro­
posed sources of local financing. It has been replaced by the Transportation Plan. 

TIP Transportation Improvement Program 

A detailed plan for implementation of short term (5-year) transportation programs as 
described in the area's TSM and Transportation Plan. It contains an annual element 
which lists all transportation projects requesting Federal funding. TIP is required in 
all urbanized areas. 

Transportation Plan 

A 10 to 20 year plan for meeting an area's transportation needs. Regulations jointly 
issued by UMTA and FHWA require a long-range element and a short-range or 
transportation system management element in the plan. It is required in all urban­
ized areas. 

TSM Transportation Systems Management 

A program or plan to maximize the efficiency of the existing transportation system 
through maintenance and improvement of resources and operations, excluding new 
transportation facilities. Regulations jointly issued by UMTA and FHWA require the 
development of a TSM in all urbanized areas. 

UMTA 

Urban Mass Transportation Administration . 

urbanized area 

An area with a city of over 50,000 persons so designated by the Bureau of Census, 
within boundaries which shall be fixed by responsible state and local officials in 
cooperation with each other, subject to the approval by the Secretary of Transpor­
tation. 
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user-side subsidy 

Discount or free tickets or vouchers for transportation acquired by users and 
redeemed from the subsidizing agency by the service provider for a value estab­
lished in advance. 

vanpool 

Ride-sharing services by van for eight or more travelers with routes and schedules 
carefully tailored to meet their travel needs. 
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