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Hum an Service Transportation at the Crossroads 
FRANK W. DAVIS, JR., LAWRENCE F. CUNNINGHAM, DAVID A. BURKHALTER 11, AND STEVE LE MAY 

Human service transportation is evolving to meet growing social needs. Un· 
fortunately, the legal situation is somewhat confusing because human service 
transportation, for-hire common carriage public transportation, private trans­
portation, school bus transportation, and volunteers all have different origins 
under the law. Changing government programs have a tendency to change the 
legal test that differentiates the liability of each of these legal forms. This 
paper describes some of the trends that are occurring and the way they affect 
liability, insurance, and other issues. 

Human service transportation needs have evolved from 
the needs of the young, aged, and poor for access to 
basic human services such as nutrition, education, 
and medical care. Both nonprofit and government 
agencies have instituted transportation programs to 
meet these needs. Unfortunately, the innovativeness 
of these responses has generated problems for au­
thorities who regulate transportation, policymakers 
who administer transportation problems, and in­
surance firms who insure the vehicles. 

This paper addresses several different questions 
that are important in organizing human service 
transportation programs: 

1, Why are traditional regulatory concepts inade­
quate to facilitate the growth of specialized trans­
portation? 

2, How have these traditional concepts limited 
the legal and philosophical definitions of transpor­
tation options? 

3. What have been the legal liabilities imposed 
on forms of transportation development under the 
concept? 

4, What has been the impact of these legal forms 
on legal liability and insurance rates? 

5, What has been the impact of government actions 
in shifting legal liabilities of human service 
transportation programs? and 

6, What regulatory and legal issues must be 
resolved to foster the development of human service 
transportation programs? 

TRADITIONAL REGULATORY CONCEPTS 

Transportation has been an instrument of public 
policy throughout the history of our nation, Public 
policy has sought to fund, promote, and regulate the 
transportation industry to meet a wide range of 
public needs, including economic development, na­
tional defense, nondiscriminatory services, and 
safety (.!.l • 

The primary tool for control, the public utility 
concept, was developed during the late 19th century. 
This concept was originally used to regulate rail­
roads but was later extended to electrical, tele­
phone, water, and sewer service. With this concept, 
companies were awarded an exclusive franchise for a 
geographical area. In return, they agreed to charge 
reasonable and nondiscriminatory rates and provide a 
reasonable level of service (2). The exclusive 
franchise allowed the businesses -to raise sufficient 
capital to replace equipment and provide protection 
against competitors desiring to serve the most 
profitable customers, 

The regulatory body that oversaw the public 
utility franchise could control the level of ser­
vices provided to the public by requiring prior 
approval for changes in service level if the busi­
ness wanted to retain the franchise. At the same 
time, the body could also generally ensure a profit­
able business environment for the utility (1.l, The 

regulatory body always had the alternative of invit­
ing a competitor to operate the franchise. Conse­
quently, the franchisee's continued operation was 
dependent on willingness to meet the regulator's 
service standards and prescribed standards for rate 
increase. 

The public utility concept was initially used to 
regulate "natural monopolies," e.g., railroads and 
electrical utilities. However, with the passage of 
time and increased government involvement in busi­
ness, the concept was extended to industries per­
ceived as natural monopolies as well as those posing 
a threat to public utilities. 

CHANGE PROCESS 

One weakness of the public utility concept was an 
inability to react to the changing needs of its 
customers. The very nature of the concept precluded 
special services for those with special needs. The 
public utility was prohibited under both the concept 
and subsequent laws from personal and/or place 
discrimination (Section 3, Interstate Commerce 
Act), The regulatory mechanism in pursuing nondis­
criminatory pricing precluded the pricing of ser­
vices based strictly on their cost or competition, 
In keeping with this regulatory philosophy as well 
as to control cost, public utilities typically 
provided a limited range of services, all of which 
were suited to the largest group of average users 
rather than to the various needs of the marketplace. 
The inability to price in accordance with the cost 
of servicing different customers and competitive 
forces and the utility's preoccupation with this 
limited range of services were two important factors 
that greatly inhibited the development of special­
ized services by regulated carriage (4), 

The public utility model, although based on 
logical principles, has retarded the design of 
specialized services to meet the needs of such 
nonaverage or nonstandard users as young children, 
the mentally afflicted traveling without escorts, 
and the nonambulatory rider dependent on wheelchair, 
crutches, walker, or other assistance devices. 
Other individuals with special needs, such as the 
blind, those that were unable to get to the public 
utility stations or bus stops, and those that lived 
in very rural areas in which the public utilities 
did not provide service, found that they did not fit 
into the mainstream planning of the public utility 
concept. 

A second weakness of the public utility concept 
was its inability to utilize or compete with new 
technology (il, After the very rapid growth of 
railroads, trolleys, and subways prior to world War 
I, the public discovered the flexibility of the 
automobile. As a consequence, ridership on tradi­
tional public utilities declined rapidly. This 
decline began in the 1930s, and except for increases 
in ridership during World War II when gasoline and 
tires were rationed, ridership has continued to 
decline. Since the regulatory bodies had no funding 
authority, they could influence the transportation 
company to provide a specific level of service if 
the company remained profitable (the company had no 
incentive to stay in business without a profit). 
Thus, the utilities were allowed to abandon service 
in those areas in which they lost money, such as 
rural areas and suburban areas. The regulatory 
bodies, realizing that they could not control ser-
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vice levels unless they could protect the revenues 
of the franchised carriers, sought to prevent the 
development of either specialized for-hire services 
for nonstandard users or the use of private trans­
portation to meet these needs. The regulators 
simply extended regulation to industries that were 
viewed as "competitive threats," e.g., motor car­
riers (Motor Carrier Act of 1935). 

TRADITIONAL REGULATORY CONCEPTS AND RESULTING LEGAL 
DEFINITION OF TRANSPORTATION 

As a consequence of the conditions discussed above, 
the transportation of passengers has evolved from 
two separate and distinct legal, regulatory, and 
philosophical areas. These two distinctively dif­
ferent areas are as follows: 

1. For-hire transportation: For-hire transporta­
tion includes those companies that are descendants 
of the original public utilities, such as the Na­
tional Railroad Passenger Corporation (Amtrak) , 
inner-city bus companies, mass transit systems, 
taxicabs and airport limousines, as well as other 
regulated carriers. The primary legal test for 
these carriers is that they receive compensation for 
their services as an inducement to provide transpor­
tation (for-hire carriage) and that they hold them­
selves out to serve the general public (conunon 
carrier). 

2. Private transportation: Private transporta-
tion is the transportation of family, friends, and 
neighbors in which no money changes hands. 

The limited range of nondiscriminatory service for 
standard users, the abandonment of nonprofitable 
routes, and the complete absence of for-hire trans­
portation in many rural and suburban areas left no 
option for large groups who could neither use the 
public utility nor transport themselves in their own 
vehicle. Finding other options illegal, they asked 
the government for assistance. The first of these 
groups was school children, whose parents put strong 
pressures on the school boards to provide extensive 
school bus transportation. Government, concerned 
over limiting the use of public funds and the legal 
protection of the for-hire franchisee, limited the 
use of school bus services to the transportation of 
school children, and compensation for hauling school 
children was avoided. Next, individuals found that 
their churches could purchase buses and provide 
Sunday morning rides to church, trips to sununer 
camp, senior citizens' excursions, trips to church 
conventions, as well as tours for adults. Church 
buses hauling church members were generally held to 
be exempt from public service conunission or regional 
transportation authority regulatory practices since 
any compensation was considered to be a contribution 
or the state regulatory statutes were modified to 
specifically exempt church and school buses. 

More recently, new funding programs and interest 
in the needs of the elderly, the handicapped, the 
young, and the poor have created public and charita­
ble agencies that have become intensely interested 
in solving the needs of these groups, who have 
traditionally not been able to participate in the 
mainstream of American activities. These organiza­
tions soon realized that their humanitarian objec­
tives could not be met unless these individuals 
could be transported to the various human service 
programs. They realized that these transportation 
needs could not be served by the traditional for­
hire modes nor could the individuals provide private 
transportation for themselves, so pressure was 
brought on both government and charities to fund 
transportation for these special groups. Thus, a 
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third category of transportation provider has devel­
oped in reaction to the limited range of services 
available from the for-hire transportation provider 
and the extensive legal restrictions placed on 
private transportation. This third category is 
defined as follows: 

Human service transportation: Human service 
transportation is provided by a government, social 
service, or charitable institution for their program 
beneficiaries, clients, or members to the activities 
sponsored by the organization. 

Legal Liability of Transportation 

The liability of each form of transportation has 
evolved from very diverse legal philosophies. 
For-hire and private transportation developed under 
tort liability law, whereas human service transpor­
tation was exempt from lawsuit under the doctrine of 
governmental and charitable inununity. Under tort 
liability, for-hire transportation was virtually an 
insurer of the safety of the passenger with no 
defense from suit. Private transportation was 
negligent (and thus liable) only if reasonable care 
was not exercised. Volunteers (under special legis­
lation) could be held liable only if they did not 
exercise slight care. In most cases, a volunteer 
could not receive any benefit from providing the 
transportation, not even reciprocal driving as in 
the case of carpooling. 

Evolution of Tort Liability in the United States 

Automobile liability law in the United States is 
based on negligence. The tort of negligence estab­
lishes a rule for imposing liability for uninten­
tionally caused harm. Negligence establishes a 
standard of care to which individuals are required 
to adhere or be rendered liable. The standard of 
care is often referred to as the reasonable-man 
standard. The tort of negligence, however, is a 
recent (1825) development in the field of law (_§_, p. 
140). 

American courts have wrestled with the notion of 
duty. While it is generally held that a conunon 
carrier of passengers is not an insurer of the 
safety of its passengers, it has been said that the 
duty to protect its passengers stops just short of 
insuring the passengers against injury. In a few 
cases, it has been simply stated that conunon car­
riers of passengers must exercise "a high degree of 
care," "a very high degree of care," or "extraordi­
nary care" for the safety of their passengers (14 
American Jurisprudence 2d 916 and the cases cited 
therein). 

It was in the evolution of duty that the courts 
began to establish three levels of duty. If the 
transportation provider was a for-hire conunon car­
rier such as a railroad, the carrier was expected to 
exercise the highest degree of care since the pas­
senger had little control over the safety practices 
of operating the vehicle. A private carrier, on the 
other hand, was expected to act as an ordinary 
person or use ordinary care to prevent accident or 
injury. An individual picking up a hitchhiker, 
however, was only expected to use slight care, that 
is, to see that injury to the passenger was not 
caused willfully and wantonly. 

As the concept of duty developed, the courts 
recognized and adopted the theory of negligence per 
se. Ordinarily the appropriate standard of care is 
the reasonable-man standard, but when there is a 
statute, the statute may prescribe the appropriate 
standard of care. Violation of the statute may 
therefore constitute negligence per se. 
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Evolution of Extended-Care Standard 

The duty of common carriers with reference to the 
safety of their passengers is founded on principles 
of negligence. The origin of the theory of lia­
bility dates back to ancient Roman law. 

The courts by virtue of several precedents have 
made the common law affecting common carriers clear 
(Mann versus Virginia Dane Transportation Company, 
Inc. 283 N.C. 734, 198 SE2d 558). Although a car­
rier is not an absolute insurer of the safety of the 
passengers, the carrier does owe the passengers whom 
it offers to transport "the highest degree of care 
for their safety as is consistent with the practical 
considerations and the conduct of its business." 

The fundamental assumption that reduces the risk 
of the common carrier of passengers from that of 
being an absolute insurer of the passengers to the 
highest degree of care was the fact of "the passen­
gers being capable of taking care of themselves." 
(Governmental immunity has been explained by Justice 
Holmes in Kawquankoa versus Polybank (1907, 205 U.S. 
349, 353) .) Recognizing this legal principle, the 
common carriers were reluctant to carry passengers 
who were limited in their ability to take care of 
themselves, although there is limited case law to 
indicate the way the courts would evaluate the 
carrier's obligation to these individuals. One way 
the common carriers limited service to special 
groups was to require an escort or fully capable 
adult to travel with the person to assume responsi­
bility for taking care of that individual. In this 
way, the carrier would retain the traditional de­
fense that the passenger or passengers and their 
escort were fully capable of taking care of them­
selves. Often the escort was given free passage to 
perform this duty. 

An evolving area of concern to common carriers is 
the expanding of regulations to specify who the 
carrier will offer to haul. In return for federal 
dollars, local transportation systems are required 
to adhere to all applicable federal regulations or 
lose federal funds. Since the common carrier is 
held to the extreme-care standard and injury occurs 
because a standard is not fully followed, the car­
rier will have no defense and is subject to punitive 
damages as well. This is the concept of negligence 
per se. Therefore, not only is the carrier subject 
to an extended standard of care, but the legal duty 
of the carrier to the public is rapidly being ex­
panded by new regulations. 

Tort law reform has had a tendency, as shown by 
the state no-fault statutes, to be concerned about 
more certain reparations, eliminating small suits, 
and spreading the cost of the "inevitable" accident 
among all parties involved. Ironically, however, 
for-hire carriage has generally been expected to 
assume the total cost of all passenger injury. Even 
in no-fault states, where the individual's coverage 
on the family-owned vehicle makes payment for the 
injury (follow the family state), the for-hire 
carrier is expected to provide all coverage (fol­
low-the-vehicle principle) in case of injury. 

Evolution of Governmental Immunity 

The doctrine of governmental immunity as it was 
recognized in the United States in the early 19th 
century evolved out of English common law. The 
doctrine of governmental immunity was based on the 
theory that "the King could do no wrong" and that 
the sovereign could not be sued without its consent. 

The doctrine of governmental immunity was author­
itatively recognized in the United States in 1821 
when the Supreme Court, speaking through Chief 
Justice Marshall, stated that no suit could be 
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commenced or prosecuted against the United States 
without its consent (Hargrove versus Lawn of Cocoa 
Beach, 95 So. 2d 130, and Baker versus City of Santa 
Fe, 47 N.M. 85, 136 p 2d 480). 

'.l'he doctrine of governmental immunity is no 
longer an absolute protection from suit. Recent 
court decisions and the mood of the country favors 
allowing governmental entities to be sued just as 
private entities can be sued (8 American Jurispru­
dence 2d, Automobiles and Highway Traffic 486 
(1963) I. In most instances, either the doctrine has 
been abolished or modified by the courts or consent 
to be sued has been given by the legislatures. This 
is especially true in connection with liability 
arising out of the operation of a motor vehicle. 
Even in those instances in which the doctrine is 
still in force, there is the possibility that a 
judicial challenge would be successful based on the 
trend of the case law, and, consequently, liability 
insurance has been purchased. 

Evolution of Charitable Immunity 

Generally, liability has been the rule and immunity 
from liability the exception, since society has 
created rules of conduct for individuals interacting 
with members of the social unit. At one time or 
another, however, there had evolved over the years 
the viewpoint that charities and charitable organi­
zations should be immune from their torts because of 
the nature of the services that they deliver to the 
public. 

Immunity was bestowed on charitable institutions 
at a time when the public and some private groups 
who were generally religiously motivated were devel­
oping and endowing institutions to care for those 
unable to care for themselves. Charities were 
encouraged, and public interest demanded that chari­
ties be protected in order to carry out their benev­
olent work. These fledgling charities did not have 
the financial support or backing to enable them to 
pay off tort claims and survive. In many instances, 
their sole support was a single donor or a single 
trust fund. The possibility of destruction by a 
substantial award in a negligence action presented 
the charity in the latter half of the 19th century 
with a cost that could not be borne. 

Modern-day charitable organizations bear little 
resemblance to their predecessors. From their 
humble beginnings as institutions depending on "the 
humane instincts of individuals or small informal 
groups" [Freezer, The Tort Liability of Chari ties, 
77 U.Pa. L. Rev. 191 (1928)), charities have grad­
ually evolved into a "thing of steel and stone and 
electricity, of boards and committees, of card 
indices and filing systems, and rules and regula­
tions" (77 U.Pa. L. Rev. 195 (1928) J. Charities are 
now more than able to with stand substantial j udg­
ments without any termination of activities or any 
diminishment of donations. Similarly, and very 
importantly, charities can procure liability in­
surance, which defeats any argument that donations 
would be used for the payment of damages to tort 
victims. The purchase of the liability insurance 
has become an ordinary and necessary expense. 

The demise of the doctrine of charitable immunity 
was signaled by the landmark decision of President 
and Directors of Georgetown College versus Hughes 
(130 F 2d 810, 812-813 (D.C. Cir. 1942)]. In that 
well-reasoned opinion, Justice Rutledge, then sit­
ting on the Court of Appeals for the District of 
Columbia wrote: 

Generally also charity is no defense to tort. 
For wrong done, it is no answer to say, "He did 
not pay and was not bound to pay for the service 
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I gave him." One who undertakes to aid another 
must do so with due care. 

At the time of the Georgetown College decision in 
1942, only four states had imposed unqualified 
liability on charities [130 F 2d 810 (D.C. Cir. 
1942)]. However, the doctrine of charitable immu­
nity has now been repudiated in the majority of 
states. Charities thus no longer have protection 
from suit. 

Development and Decline of Automobile Guest Statutes 

Automobile guest statutes, which deny recovery to a 
nonpaying automobile passenger injured as a result 
of the host driver's ordinary negligence, have 
existed at one time or another in the majority of 
states. The reasons most frequently given as under­
lying the statutes are the prevention of collusion 
between host and guest and the encouragement of 
hospitality on the part of owners and drivers of 
automobiles. Typically, the guest statutes (and/or 
authoritative judicial decisions that achieve the 
same result) eliminate the driver's liability for 
injuries to guests other than those injuries arising 
from "gross negligence," "willful and wanton con­
duct," "disregard of the right of others," "inten­
tional conduct," "intoxication," or a combination of 
these or similar terms. 

The economic conditions of the 1930s gave partic­
ular force to the hospitality argument used to 
justify the guest statutes. The Great Depression 
created a substantial increase in the number of 
hitchhikers on the nation's highways. It was feared 
that these strangers would take advantage of gen­
erous but unsuspecting motorists and offend soci­
ety's sense of fair play without the guest statutes. 

From their inception, guest statutes presented 
abundant definitional problems. What is a guest? 
Who can be a guest? What if the accident occurs in 
a private driveway? Can a host be a guest? What if 
the guest is entering or leaving the car? What if 
the car has come to a momentary halt? What do 
"gross negligence," "willful misconduct," and "in­
toxication" mean? American Jurisprudence (2d) 
undertakes to answer the problem when it says that 
none of these terms is susceptible to exact defini­
tion. 

At present, the status of guest statutes in the 
United States is declining. In 1939, 27 states had 
legislatively enacted guest statutes. Forty years 
later, only 10 of those guest statutes remain. 

Effect of Law on Liability on Each Type of 
Transportation 

As a result of these different legal philosophies, 
each of the three forms of transportation is viewed 
in a completely different light when injuries occur. 
The key tests to determine which legal philosophy 
will apply are well known. These tests and stan­
dards are listed below: 

l. For-hire transportation (tort liability): 
a. Test: compensation, holding out to public 
b. Legal standard of care: extreme care 
c. Regulation: entry, rates, discrimination, 

routes, schedules, claims, safety, finan­
cial responsibility 

d. Taxes: traditionally viewed as extensive 
revenue source 

2. Private transportation (tort liability): 
a. Legal test: ownership of vehicle and items 

transported, no compensation 
b. Legal standard of care: ordinary 
c. Regulation: safety, financial responsibility 
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d. Taxes: moderate tax source 
3. Human service transportation (immunity from 

lawsuit): 
a. Legal test: source of funds, public or pri­

vate contributions 
b. Legal standard of care: slight 
c. Regulations: safety, financial responsi­

bility 
d. Taxes: exempt from taxes or recipient of 

taxes 

For example, if an organization provides both 
vehicle and driver to provide transportation for a 
fee, this was considered to be for-hire transporta­
tion. If the service was also offered to the gen­
eral public, it was called common carriage and the 
strict legal standard applied. 

If, on the other hand, the organization leased a 
vehicle from a car rental agency and hired a driver 
from a temporary employment service, this was con­
sidered to be private carriage as long as both the 
driver and the vehicle were not supplied by the same 
organization. In this case, the driver had a duty 
to the passenger to use ordinary care to avoid an 
accident. Government typically regulates private 
transportation only for levels of safety (vehicle 
inspection) and financial responsibility that the 
individual must meet in case of an accident. Typi­
cally, the taxes have been limited to gasoline 
taxes, sales taxes, license fees, and perhaps prop­
erty taxes. 

A carrier was considered to be a human service 
carrier if its funding came from government sources 
or private contributions and it had a specific 
relationship to the passengers. School buses, for 
example, could only haul school children or 
teachers. Church buses could only haul church 
members or visitors. YMCAs could only handle mem­
bers or persons attending their activities. Tradi­
tionally, these forms of transportation benefited 
from the concept of governmental immunity, and 
charitable vehicles were exempt from taxes and often 
received tax-free gasoline and free license plates 
(state tags) and were exempt from sales tax or 
property tax. The guest statutes applied whenever 
someone gave a person a ride and where no compensa­
tion was involved. 

Effect of Legal Forms of Transportation on Insurance 
Rates 

The Insurance Services Office (ISO) is a statistical 
and rating organization supported by the insurance 
industry to collect accident statistics, analyze 
loss statistics for each type of transportation 
risk, and indicate the rates that are required for 
the industry as a whole to earn a target rate of 
return. Each insurance company then uses these 
advisory rates as an indicator of loss experience 
for that specific type of risk. Thus, the ISO 
advisory rates are the best-known way of comparing 
actual settlements for each type of transportation 
activity. Table l provides a comparison of advisory 
rates for a 12-passenger van operating under identi­
cal conditions except for legal status. 

Part of this difference in advisory insurance 
rates can be explained by a difference in miles 
traveled, passengers transported, accident rates, 
and suit consciousness. The term "suit conscious­
ness" is used to define the general public's expec­
tations as shown by the tendency to pursue claims, 
the tendency to press suits for larger claims, the 
tendency of juries to award larger claims, the 
tendency to pursue litigation, and all other factors 
that affect the cost of settling the claim. For 
example, taxicab or bus passengers have a greater 
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Table 1. Comparison of insurance rates for various types of Base Extended Nonfleet 
transportation. Rate Primary Secondary Limits Rate 

Classification ($) Factor Factor Factor ($) 

For-hire carrier 
Intercity bus 1597 1.00 -0.25 1.66 1988 
Taxi (six-passenger car) 1120 1.00 N.A. 1.66 1859 
Urban bus 1597 0.75 -0.25 1.66 1988 
Airport limousine 1597 0.60 -0.25 1.66 927 

Human service carrier 
Social se,vice agency 1597 0.50 -0.25 1.66 662 
Social se,vice contractor 1597 0.50 -0.25 1.66 662 
School bus (government owned) 147 0.95 -0.25 1.66 171 
School bus (contractor owned) 147 0.95 -0.25 1.66 183 
Church bus 147 1.00 -0.25 1.66 183 

Notes: The social service agency and contractor rates were set by judgment, since lhe ISO did not have a 
separate statistical classification for them until October 1, 1979, 

The vehicle used was a t l-passenger van, $S00 000 single limit, in Knoxvillei Tennessee, up to a 
SO-mile radius, 

tendency to sue the company than do passengers on a 
church bus. 

The importance of this suit consciousness is a 
slowly changing variable, If the general population 
is familiar with the traditional concept of govern­
mental and charitable immunity, it may take decades 
after states pass laws allowing themselves to be 
sued . (or after court decisions allowing suits) 
before the change fully becomes the mindset of the 
general population to the extent that suit con­
sciousness fully reflects the change. 

Government Actions Rapidly Changing Transportation 
Suit Consciousness 

During the last 20 years, there have been three 
major government actions that are rapidly changing 
the suit consciousness of each form of transporta­
tion: (a) government steps to fund the preservation 
of the traditional transportation public utilities, 
(b) general erosion of governmental and charitable 
immunity, and (c) demise of the guest statutes. 

Traditionally, public funding was limited to the 
government transportation providers such as school 
buses, which were protected by governmental immunity 
(as well as the laws that required that all other 
vehicles stop for school buses loading and unload­
ing), In the 1960s, however, government became 
heavily involved in attempting to preserve public 
utilities such as Amtrak and mass transit that could 
no longer remain economically feasible without 
substantially curtailing routes or receiving an 
infusion of new equipment and capital. When govern­
ment preserved these services, it also assumed all 
the legal and regulatory expectations that had been 
part of the for-hire transportation industry that 
government was now replacing. Therefore, the gov­
ernment takeover and/or financial support of mass 
transit, Amtrak, and Consolidated Rail Corporation 
(Conrail) and the proposed funding of intercity bus 
services have tended to move all publicly supported 
transportation from the area of governmental immu­
nity into the category of for-hire common carrier. 
This shift is accentuated by the fact that there is 
very little difference in the way that mass transit 
and school bus services are provided or funded 
except that mass transit is administered by a tran­
sit authority and school bus service is administered 
by a school board and that transit is open to the 
general public. 

Since it is legally in the best interest of the 
injured for the transportation service to be held to 
the for-hire standard of care, the natural result of 
governmental involvement in transportation is to 
have the suit consciousness of school buses and 
human service transportation become more like the 
suit consciousness of mass transit, As this occurs, 

insurance rates on school buses will surely become 
closer to urban bus insurance rates. 

In addition to increasing suit consciousness 
toward human service programs, involvement of gov­
ernment in the traditional for-hire transportation 
area is also bringing additional responsibilities 
and obligations to human service carriers, For 
example, there is a well-understood body of labor 
law that applies to for-hire carriers, as, for 
example, the New Orleans passenger train case, 
Section 13 (c) of the Urban Mass Transportation Act 
of 1964, Section 405 of the Rail Passenger Service 
Act of 1970 (Amtrak Act) , and Section 516 of the 
Railroad Revitalization and Regulatory Reform Act of 
1976, Also, for-hire carriage has the traditional 
regulatory requirements that restrict entry and exit 
and place other restrictions on the ability of the 
carrier to modify service without public hearings. 
Thus, the shift toward identification of all govern­
ment transportation as for-hire transportation has 
major ramifications for human service agencies, 

The second action of government has been the 
general erosion of governmental and charitable 
immunity as well as the abolition of guest statutes. 
This erosion, whether by statute or court decision, 
has forced the human service transportation pro­
viders to be viewed either as for-hire carriers or 
as private carriers, since they are the only legal 
option once the immunity of the human service area 
is removed, 

Federal highway programs such as transportation 
systems management and ridesharing are focusing on 
improving the efficiency with which existing vehi­
cles are used. These programs are basically private 
transportation programs. 

Too often, human service transportation planners 
design their delivery system around funding guide­
lines, theoretical economies of scale, or a desire 
to eliminate duplication of services without realiz­
ing that slight program variations make major 
changes in the laws that apply to the programs, For 
example, these situations may exist: 

l. If a human service agency accepts fares from 
clients who are willing and able to pay for their 
transportation, the agency's legal and insurance 
classifications will change and become subject to 
all the requirements of for-hire carriage. 

2 , If a federal program such as Section 18 of the 
Surface Transportation Act of 1978 requires that the 
general public be served, that transportation pro­
gram becomes a common carrier, since that is the 
legal test of a common carrier, even though 98 
percent of its passengers may be program beneficia­
ries of human service agencies. 

3, If a church loans or leases its vehicles to a 
human service agency to transport the elderly, they 
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will no longer be insured as church buses but as 
those of a social service agency. If the social 
service agency charges the senior citizens a fee to 
cover the cost of operating the buses, compensation 
is involved and the agency and vehicles legally 
become for-hire carriers, and suit consciousness and 
insurance rates again increase. 

4. If a human service agency reimburses a volun­
teer 15¢/mile (or any amount) to help cover the cost 
of operating the volunteer's vehicle, the agency may 
be held liable as a for-hire carrier because of the 
compensation test. (South Dakota's Attorney General 
ruled that payment of 15¢/mile to volunteers made 
them public livery, and thus they must be regulated 
and insured accordingly.) 

S. If a public service commission or regional 
transportation authority attempts to regulate in­
surance requirements or safety aspects of human 
service agency transportation, this generally makes 
the human service transportation for-hire carriage, 
since the regulatory bodies in most cases only have 
authority to regulate for-hire carriers. 

6. If transportation of the elderly is done by 
the Off ice on Aging, it will be viewed as human 
service transportation. If the same service is 
performed by the regional transit authority, it will 
almost certainly be treated as common carriage with 
all the suit consciousness, labor protection, and 
public hearings this involves. 

7, If a volunteer receives first-aid training and 
uses it to render first aid to an injured human 
service passenger, the Good Samaritan statute will 
probably apply. If a transit authority driver 
receives the same training and renders the same aid, 
it will probably be considered part of the driver's 
job and the extreme-care standard may apply. 

CROSSROADS FOR HUMAN SERVICE TRANSPORTATION 

Currently, human service transportation is seeking a 
direction and many different programs are moving in 
different directions. In general, the u.s. Depart­
ment of Transportation (DOT) has stressed the public 
utility philosophy of transportation with its ac­
companying legal-care standard, its labor protec­
tions, and its required public review on any service 
change. As can be expected, DOT programs have 
emphasized the systemwide, full-accessibility, 
public-utility approach. 

The Department of Health and Human Services (HHS) 
has generally retained the mission orientation of 
the human service program in which transportation is 
a means to an end rather than the primary purpose, 
These programs generally fund essential transporta­
tion for specific types of program beneficiaries or 
coordinate volunteers to serve particular needs. In 
general, HHS programs take a mission orientation to 
Section 504 guidelines, i.e., does the service meet 
the need? 

The carrier-management philosophy of DOT follows 
the public-utility concept of consolidating all 
human services transportation under a single pro­
vider to eliminate duplication of service. The 
mission orientation of HHS suggests the coordinating 
of all possible transportation options by someone 
who is primarily responsible for seeing that the 
human service agencies get the service that they 
need but has little desire to operate vehicles. 
Ironically, most human service planners give little 
or no attention to the legal form of transportation 
they propose and wonder why contractors, transit 
authorities, and others are reluctant to provide 
various types of service. 

Until these legal philosophies are changed by 
statute, the legal form of the transportation is 
probably more important for the success of the 
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transportation mission than any other variable. 
Ridesharing could not progress until legal barriers 
were changed. Now there is a model ridesharing law 
(11 and model human service law (8) for introduction 
into each state. -

Until such steps can be taken, however, a key 
component of every transportation plan should be an 
impact analysis of the legal form of transportation 
selected. The impact analysis should include in­
surance cost, liability issues such as Good Samari­
tan laws, operating flexibility, labor issues, 
public hearing requirement for each type of change, 
suit consciousness, and resource availability such 
as borrowed or leased vehicles. Unfortunately, many 
planners dismiss these considerations as a necessary 
cost of protecting the passenger. Ironically, many 
if not most passengers in human service transporta­
tion programs are already receiving medical protec­
t ion from Medicare, Medicaid, the Veterans' Adminis­
tration, developmental disabilities, or other gov­
ernment programs. Also, many are not working, so 
they would not collect for lost wages. Since Medi­
care, for example, must pay hospital costs anyway, 
the main benefit supplied by the expensive common 
carrier insurance coverage may be for the right of 
the insured to collect more than once for the same 
injury and the ability to collect sizeable settle­
ments for pain and suffering. 

CONCLUSIONS 

Traditional regulatory concepts have proved inade­
quate to facilitate the growth of specialized trans­
portation. Traditional concepts have limited the 
legal and philosophical definitions of transporta­
tion to the detriment of special groups. Recent 
court decisions have weakened or removed guest 
statutes and governmental and charitable immunity. 
Human service transportation is thus left without 
legal protection and is forced to obtain liability 
insurance at often excessive rates. 

The erosion of governmental and charitable immu­
nity tells us what human service transportation will 
no longer be, but there is little to indicate 
whether the legal philosophy of for-hire common 
carriage or private transportation will ultimately 
be adopted. The insurance industry must know and 
cannot guess, so to be on the safe side they usually 
predict that the philosophy will become more like 
that of for-hire carriers. Thus, rates will be very 
high in many cases. 

Human service transportation has arrived at a 
point when key issues need to be addressed. The 
uncertain legal status of human service transporta­
tion needs to be resolved so that human service 
agencies can continue to provide a vi tally needed 
service at a reasonable cost . By eliminating the 
legal uncertainties, insurance companies can then 
develop rates and collect statistics without being 
overly conservative, and the beneficiaries of human 
service transportation can be assured of continued 
service and adequate coverage. 
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Methodological Issues in Collecting Primary Data on the 
Transportation-Handicapped 
LALITA SEN, ERSKINE WALTHER, JULIAN BENJAMIN, AND RICHARDS. WATT 

Issues of definition and identification of the transportation-handicapped and 
methodological questions of sample-frame selection, formulation of question­
naires, and survey administration techniques in studies of the transportation­
handicapped are explored by using data from a survey conducted in Greensboro, 
North Carolina. The Greensboro study used four different sample frames that 
represented different methods of sampling and eligibility screening of respon­
dents. Respondents captured by the alternative sample frames varied in mean­
ingful ways on socioeconomic variables, number and types of handicaps, mode 
choice and travel frequency, and degree of cooperation with interviewers. The 
impacts of alternative questionnaire formats and survey administration tech­
niques on respondents with various physical handicaps are explored. Specific 
applications of observed sample-frame biases to accomplish research objec-
tives are suggested. 

The study of the transportation-handicapped poses 
numerous methodological issues. Of major concern 
are the issue of how to identify the transporta­
tion-handicapped and the related issue of data-col­
lection methods. 

Identification of the transportation-handicapped 
is a problem because, although some handicapped in­
dividuals may be highly visible in public, the group 
is not homogeneous, and individuals rarely work in 
or are affiliated with one specific organization 
that can be helpful in identifying those who are 
transportation-handicapped. 

Underlying the problem of identification is the 
more fundamental problem of definition. Who are the 
transportation-handicapped? When does an individual 
become transportation-handicapped or cease to be 
handicapped for transportation purposes? These 
questions have perplexed many researchers in the 
past. The resolution ultimately reached has been 
determined by specific research objectives, avail­
able literature, and available descriptive data. 
These i terns have been particularly important in de­
termining procedures for the selection of survey 
respondents. 

Methods used to identify the transportation-hand­
icapped have ranged from the approach taken by the 
U.S. National Health Survey (l), which was based on 
the respondents' perceptions as well as their physi­
cal disabilities, to the 1974 study by Michaels and 
Weiler (1) in which medical conditions, mobility 
limitations, and functional requirements were used 
in combination to identify three levels of transpor­
tation-related handicaps. Many alternative methods 
for identifying the transportation-handicapped are 
discussed in detail in the study Elderly and Handi­
capped Data Collection (]) conducted by Peat, Mar­
wick, Mitchell and Company. Although this study 
does examine previous studies as well as information 
and opinions solicited from panels of experts, there 

is no hard data base to enable comparisons between 
techniques or to support the conclusions drawn in 
the study. 

In this paper, data collected in Greensboro, 
North Carolina, will be used to analyze differences 
between samples collected by different techniques as 
well as any special problems or difficulties en­
countered in any of the four alternative sample 
frames used for the data collection. It is impor­
tant to note that alternative sample frames are 
being compared and not alternative sampling methods, 
which apply within a given sample frame, 

SAMPLING TECHNIQUES AND PROBLEMS 

In theory, the most desirable sampling method for a 
general study of the transportation-handicapped is a 
random sample. However, the prediction equations 
developed in the Grey Advertising study (_~) con­
ducted at the national level showed that only 4 per­
cent of the population in a typical urban area is 
transportation-handicapped. 

To obtain 200 usable completed interviews for a 
study of the transportation-handicapped in Greens­
boro, North Carolina, this 4 percent figure required 
the screening of 5000 members of the general pub-
1 ic. This was done by telephone; 5000 telephone 
numbers were selected at random from the telephone 
directory. This method of course introduced the 
bias that only those with listed numbers would fall 
into the sample. It was observed that this screen­
ing was time-consuming and expensive and that some 
of those identified as handicapped were not willing 
to be interviewed. As a result of both these fac­
tors, three other sample frames were used to ensure 
the sample population desired for the Greensboro 
study: a 100 percent sample from client lists pro­
vided by social service agencies; self-identifica­
tion through response to advertisements or publicity 
in newspapers, radio, and television; and a sample 
from a list of current users of the Greensboro 
Agency Transportation Express (GATE), the special 
transportation service for the elderly and the hand­
icapped in Greensboro. Of the four techniques, ran­
dom sampling of the general public took the most 
time, followed by sampling from agency lists. These 
approaches therefore showed the highest costs for 
the initial identification of transportation-handi­
capped individuals. 

Due to the limited number of personnel available 
for the project, there was sometimes a lag between 
the initial contact and the follow-up home inter­
view. As a result, a number of potential interviews 
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were lost from a waning of int('· ·~st, changes in 
schedules, changes in heal th, and even the death of 
potential respondents, In addition, the failure of 
many individuals to keep scheduled interview ap­
pointments and the reluctance of some potential re­
spondents, especially the elderly living alone, to 
be interviewed at home made it impossible to ensure 
an even distribution of completed interviews across 
the four samples. Although the unequal size of the 
subgroups makes comparisons statistically less ac­
curate, some valid general statements can be made 
about the differences between the samples as well as 
the characteristics and biases of each sample. 

SAMPLING METHODS 

Random Sample 

The random sample identified elderly and handicapped 
individuals from the Greensboro telephone direc­
tory. A set of random numbers, generated by com­
puter, identified a directory page number, a column 
on the identified page, and a line within the iden­
tified column. The telephone numbers thus identi­
fied were then classified as residential or commer­
cial. All identified commercial numbers were re­
placed by an adjacent residential number. All iden­
tified residential telephone numbers were then con­
tacted (up to three call-backs were allowed) and 
screened for eligibility. Eligible individuals were 
asked to participate in the survey, and if they were 
willing, an interview time was arranged and an 
interview conducted. A total of 54 interviews (22.9 
percent of all responses) was completed by using 
this sampling method. 

Ag enc y sample 

For this sampling procedure, public and private 
agencies serving elderly and handicapped clients 
were identified and the agency director or super­
visor was contacted. Cooperating agencies were re­
quested to provide a listing of potential survey 
respondents. All identified individuals were then 
contacted, screened for eligibility if necessary, 
and, if eligible, asked to participate in the sur­
vey. A total of 96 interviews (40.7 percent of all 
responses) was obtained by using this sampling 
method. 

GATE SampJ.e 

The GATE sample is classified separately from the 
agency sample above due to its size and to a differ­
ent method of respondent identification. The GATE 
sample was made up of approximately 200 individuals 
who were more than 18 years of age and who rode GATE 
during the week of June 23-27, 1980, Although GATE 
specializes in providing transportation to the hand­
icapped, the nonhandicapped elderly also use GATE' s 
services. Thus, identified GATE riders were first 
screened for eligibility and, when eligible, for 
willingness to participate, Individuals interested 
in participating were then interviewed. A total of 
64 interviews (27,1 percent of all responses) was 
obtained through this sampling procedure. 

S~J.f-ldentified Sample 

Respondents classified as self-identified fell into 
three classes: 

1, Those suggested by other survey respondents 
or by project staff members, 

2, Those who learned of the survey by word of 
mouth or media coverage and contacted the research 
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staff and asked to participate, and 
3. Those "discovered" at an interview site where 

the original respondents had been identified in ad­
vance (by any of the other sampling methods). 

The first class left the initial contact and eli­
gibility screening to the initiative of the project 
staff. The potential respondents, however, were 
originally identified by previous survey respondents 
or by project staff members. This group was com­
posed of friends and neighbors of the referring in­
dividuals. Identification of the second class re­
lied on the initiative of the potential respondent. 
The nature and objectives of the survey project 
reached the community through the local media and by 
word of mouth. Interested individuals were re­
quested to contact the research staff. Persons 
making this contact were screened for eligibility 
and, where appropriate, interviewed. 

Identification of the third class entailed the 
chance discovery of individuals in the process of 
interviewing a preidentified respondent. These 
"discovered" respondents were normally other house­
hold members or visitors who happened to be present 
during the interview. In group-living situations, 
the identification of potential respondents in this 
manner was not unusual. All respondents identified 
in this manner were checked for eligibility and, if 
eligible, were interviewed either on the spot or at 
a later time of their choosing. A total of 22 
interviews (9.3 percent of all respondents) was 
located by these methods. 

VARIANCES AMONG SAMPLES AND RESPONDENTS 

Cooperatio n With I n ter viewers 

In general, cooperation was high for all sampling 
methods (Table l). Respondents in the self-identi­
f ied sample and the agency sample tended to be some­
what more cooperative than respondents in the other 
samples. However, the differences among samples 
were slight. Cooperation from GATE respondents was 
adversely affected by the worry that critical com­
ments could result in termination or reduction of 
the service. This concern has been reported by 
other researchers of special-service client popula­
tions. 

When viewed as a function of handicap, regardless 
of sampling frame, cooperation is found to be high­
est among the wheelchair-confined and lowest among 
those individuals with hearing difficulties. When 
allowance is made for sampling techniques, this 
general observation is borne out. For example, 
among the agency sample respondents who were wheel­
chair-confined, 78.6 percent scored very high on the 
cooperation index, whereas 42.9 percent of the non­
wheelchair-confined respondents from this sample ob­
tained the same rating. For the hearing-impaired, 
the same pattern is found within each sampling frame 
as for all samples combined. Cooperation was rated 
as very high for 3 5. 3 percent of the hear ing-im­
paired respondents in the agency sample, whereas 

Table 1. Cooperation scores: percentage by sample. 

Sample Very High High Moderate Very Low 

Random 46.3 35.2 16.7 1.9 
Agency 52.7 29.0 18.3 
Self-identified 68.4 26.3 5.3 
GATE 49.1 41.5 9.4 

Notes: Cooperation was measured by the interviewer on a 5-point scale, 
No scores of low cooperation were recorded. 
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56,0 percent of the agency respondents without hear­
ing impairment received that rating, This basic 
pattern repeats for other handicaps and is consis­
tent across samples, Thus, respondents whose handi­
caps complicate the interview process, such as the 
hearing-impaired for interviewer-completed question­
naires or tactile-impaired respondents to self-ad­
ministered questionnaires or questionnaires that re­
quire the respondent to hold and/or manipulate flash 
cards or the like, tend to be rated by interviewers 
as somewhat less cooperative than respondents with­
out such impairments. This result was found in all 
four samples. 

An interesting exception to the above finding is 
the cooperation scores of blind or visually impaired 
persons. The percentage of visually impaired indi­
viduals in the random and in the agency sample who 
received high or very high cooperation ratings was 
somewhat higher than that for respondents without 
visual impairments, whereas for the GATE sample, the 
cooperation ratings for these two subgroups were 
virtually identical. 

Sociodemographic Variances 

The majority of respondents in each sample reported 
annual incomes of less than $5000 (Table 2). The 
agency sample, however, showed slightly fewer indi­
viduals in the group whose incomes were less than 
$5000 and a somewhat higher percentage of respon­
dents in the other income categories. Reported an­
nual income for the agency sample ranged from zero 
to between $25 000 and $35 000. Only the random 
sample captured any respondents with incomes of 
$35 000 or more. Very few respondents refused or 
otherwise failed to report an annual income value. 

The agency sample and the self-identified respon­
dents were also more likely to be currently em­
ployed. Of the employed respondents in all samples, 
47.6 percent were captured by the agency sample; 
13.6 percent of the self-identified sample and 10.4 
percent of the agency sample were currently employed: 

Emelo:i!!!ent Status !' of samele) 
Not 

Sample Emeloled Emeloyed Retired 
Random 9.3 25.9 64.8 
Agency 10. 4 29.2 60.4 
Self-iden- 13.6 31.8 54.5 

tified 
GATE 4.8 20,6 74,6 

The notable difference among samples with respect 
to age variance of respondents is the capturing of 
more of the younger handicapped by the agency sample 
and the self-identified sample (Table 3). Only 3.7 
percent of respondents captured by the random sample 
lived in group quarters, whereas 30,2 percent of the 
agency sample, 22. 7 percent of the self-identified 
sample, and 15.6 percent of the GATE sample lived in 
group quarters. Group-living arrangements tend to 
increase access to private automobiles. 

A majority of respondents in each sample reported 
having more than one physical handicap. Multiple 
handicaps tend to complicate use of public transit. 

Table 2. Annual income: percentage by sample. 

Less Than $5000- $10 000- $20 000- $35 000 
Sample $5000 9999 19 999 34 999 and More 

Random 57.4 23.4 10.6 4.2 4.2 
Agency 51.7 31.4 11.3 5.6 
Self-identified 61.9 9.6 23.8 4.8 
GATE 61.9 25.4 11.1 1.6 
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Variances by aandicae 

When the populations captured by each sampling 
method are viewed in terms of respondents' hand i­
caps, several meaningful differences are noted 
(Table 4). The random-sample respondents included 
very few wheelchair-confined (3.8 percent of the 
random sample), However, more of the respondents in 
this sample reported speech impairment (15, l per­
cent) or hearing impairment (32,1 percent) than did 
respondents in other samples, All samples reported 
high percentages of respondents who had difficulty 
walking. The self-identified sample captured more 
visually impaired respondents (57, l percent of the 
sample), whereas the agency sample included more re­
spondents with tactile impairments (42, 7 percent of 
the sample). A majority of respondents in each 
sample reported multiple handicaps, 

With respect to handicaps captured, only the 
agency-sampling method permits directed alteration 
in the distribution of the handicaps of respon­
dents. This flexibility arises from the ability of 
the researcher to select agencies serving particular 
groups of the handicapped, In order to increase the 
number of respondents with hearing impairment, for 
example, the researcher who uses an agency-sampling 
method has only to select a greater proportion of 
agencies serving the hearing-impaired or to sample 
more intensely from the listing provided from such 
agencies. This option is not available with the 
other sample frames considered. 

Trie-Mode and Trip-Purpose Variances 

On these variables, the agency sample respondents 
differed from the other sample frame respondents in 
several important ways, Agency sample respondents 
tended to report a wider range of trip frequencies; 
they took more trips for social and recreational 
purposes and more shopping trips, more work trips, 
and more trips to social service agencies than re­
spondents captured by other sampling methods. Agency 
sample respondents also reported greater use of re­
spondent-driven private automobiles. 

Respondents captured by the GATE sample took 
somewhat more medical trips than other respondents, 
One of the primary functions of GATE is to facili­
tate medical trips for the elderly and the handi­
capped. 

The distribution of responses for total trips 
presents differing cluster patterns for each sample 

Table 3. Age distribution: percentage by sample. 

Sample 18-32 33-45 46-59 60+ 

Random 5.8 5.8 23.1 65.4 
Agency 10.4 19.8 22.9 46.9 
Self-identified 14.3 14.3 19.0 52.4 
GATE 9.4 6.3 6.3 78.l 

Table 4. Types of handicaps: percentage by sample. 

Handicap• 
Multiple 

Sample WC DW HI VI TI SI Handicaps 

Random 3.8 79.6 32.1 46.2 38.9 IS.I 64.8 
Agency 14.6 64.2 18.9 38.5 42.7 8.4 52.1 
Self-identified 38.1 81.8 14.3 57.1 36.4 10.0 68.2 
GATE 9.4 79.7 23.4 40.6 35.9 9.4 50.0 

Note: Percentages will add to more than 100 percent due to multiple responses. 
awe= wheelchair-confined; DW = djfficulty in walking; HI= hearing impairment; VI= visual 

impairment; Tl= tactile impairment; SI= speech impairment. 
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Figure 1. Alternative sample frames for 
demand and marketing study. Demand/Market1ng Study 

Accessible 
Public Transit 

Ma11 
Interv1ew 

awith screening for usage. 
b with screening for non-usage . 
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Transport Serv1 ce 

Figure 2. Alternative sample frames for 
service evaluation study. Serv1ce Evaluation Study" 
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8 If also interested in non-users. see Figure l. 

b With screening for usage. 

In-Person 
Interview 

Spec1 a 11 zed 
Transport Serv1 ce 

Ma11 
Interv1ew 

c In this application, self-selection biases, especially negative biases, rr.ay be severe, but may 
provide useful insights into extreme situations. 

frame. Of the random sample, 48. 2 percent of re­
spondents cluster in the lower-frequency ranges 
(1-104 trips a year), whereas 65.6 percent of the 

GATE respondents cluster betw'een 53 and 156 trips a 
year; 84.4 percent of the GATE sample make between l 
and 156 annual trips. The self-identified sample 
reveals a bimodal pattern, with a cluster (45.4 per­
cent of respondents) at the lower frequency range 
(1-104 annual trips) and another (40.9 percent of 
respondents) at the upper frequency range (157 and 
more). Of the agency sample, 47.9 percent cluster 
in the higher frequency range, indicating 157 or 
more annual trips. The above distributions are com­
puted by trip mode. When computed by trip purpose, 
the percentage values change slightly, but the clus­
ter patterns remain the same. 

Observations and ~pplic ations to Alte rnative 
Survey Objectives 

The respondents captured by the four sample frames 
examined tend to vary in meaningful ways. The 
agency sample displays the most consistent differ-
ences across questions. This observation implies 

that sample frames are not completely interchange­
able. Each sample captured a set of respondents 
displaying variances in trip mode, trip purpose, co­
operation with the interviewer, and other meaningful 
sociodemographic variables. The careful researcher 
will be aware of these variances and either guard 
against unanticipated distortions in the data or 
make the sample frames' biases work for the ac­
complishment of the research objectives. 

Figures 1-3 display various applications of the 
four sample frames for fulfilling particular re­
search objectives. The flow charts were developed 
with the assumption that random sampling can always 
be undertaken given an appropriate sample frame. 
However, random samples of the general population 
are more expensive than the other sample frames and 
do not present notable advantages over the other 
techniques in several important applications. Thus 
the random-sample frame is noted in the figures only 
for those cases in which it holds definite advan­
tages over alternative methods. 

The self-identified approach can also be used in 
most cases. This approach has potentially powerful 
self-selection biases and is only mentioned in cases 
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Figure 3. Alternative sample frames for study of 
coordination of agency services. Coordination of Agency Serv1cesl'l 

Specialized Transportation Services 

Agency Sample 
with Screening 

for Usage 

Non-Users 

Agency Sample 
with Screening 
for Non-Usage 

Random Sample 
of General Public 

• If accessible public transit is involved, see Figure 2 for alternatives. 

b Where this service is independent of social service agencies. 

in which it may be a useful supplement to another 
technique or as an alternative to, though not a sub­
stitute for, a more expensive sampling approach. 

The alternatives noted in Figures 1-3 often pre­
sume the existence of a sample frame of sufficient 
narrowness. In the absence of such a frame, a ran­
dom sample of the general population may be the only 
alternative. Naturally, a random sampling within a 
narrow specialized sample frame is always an op­
tion. Thus one might use a sample frame of GATE 
riders and randomly select potential respondents 
from within that frame. This technique was not used 
in the Greensboro study due to the limited size of 
the three nonrandom sample frames. 

Figures 1-3 suggest numerous uses of the agency­
sampling method. In the Greensboro study the re­
spondents captured by the agency sample tended to 
display a wider range of responses, reflecting a 
wider range of activities. This presents the re­
searcher with the advantage of capturing a greater 
variety of transportation-related experiences. Al­
though the initial collection of the sample frame 
for this method may be somewhat more expensive than 
that for other methods, the reduced screening costs 
and the high level of cooperation, which reduces the 
number of call-backs required, tend to offset the 
relatively higher cost of obtaining the sample frame. 

The agency-sampling approach presents an addi­
tional advantage in terms of obtaining narrow sample 
frames. Since many agencies specialize in service 
to one particular group of handicapped individuals, 
the sampling process may be focused on such groups 
by careful selection of agencies. For example, if 
the research objective calls for particular atten­
tion to the transportation needs of the blind and 
others with visual impairments, sampling costs may 
be reduced by selection of agencies specializing in 
services for the visually impaired. Thus, the 
agency-sampling process may be viewed as a two-stage 
sample, in which the first stage is the selection of 
the agencies and the second stage is the selection 
of respondents from the agency lists. 

ADMINISTRATION OF SURVEY 

In considering how to administer a survey, in addi­
tion to the type of questions that must be asked to 
fulfill the study objectives, the cost, the time, 
and the probable response rates must be taken into 
account. Studying the transportation-handicapped 
introduces other problems, such as special difficul­
ties a physical handicap may pose in responding to 
certain types of survey formats. For example, the 

blind cannot easily respond to a mail question­
naire. Given the options of a mail questionnaire, a 
telephone interview, or a home interview, it was 
decided in the Greensboro study to proceed with the 
last two. The first option was abandoned due to 
anticipated low response rates, which would have 
further reduced the already small number of those 
who consented to be interviewed. Thus, attempts were 
made to contact all potential respondents and pro­
ceed with a home interview. When setting up a home 
interview proved to be difficult (for various rea­
sons, including a reluctance on the part of some po­
tential respondents to permit a home visit), a tele­
phone interview was completed and proved to be no 
more difficult to administer than the home inter­
view. Of course, no one with a hearing impairment 
was interviewed over the telephone, but the method 
was particularly successful for those respondents 
with visual impairments. 

In general, low response rates and failures to 
keep scheduled appointments were a problem primarily 
with the random sample, in which many individuals 
identified as transportation-handicapped appeared to 
be impossible to contact or, when contacted, were 
reluctant to be interviewed at home. 

FORMAT OF QUESTIONNAIRE 

Administration techniques and research objectives 
are the primary determinants of questionnaire de­
sign. The in-person interview approach provides the 
greatest design flexibility, whereas telephone and 
mail interviews present several important design 
limitations. The Greensboro study used a highly 
structured questionnaire design that worked well in 
both telephone and personal-interview situations. 
The structured design also facilitated computeriza­
tion of the collected responses. 

During the pretesting of the questionnaire, sev­
eral difficulties were encountered that related to 
the physical handicaps of the respondents. For ex­
ample, flash cards listing transportation alterna­
tives were at best of very limited use with the 
visually handicapped and of no use in a telephone 
interview. Flash cards also presented problems for 
respondents who had difficulty grasping and holding 
objects. Thus, instead of reducing interview costs 
by speeding up interview completion, the use of 
flash cards actually increased completion time for 
particular subgroups of the handicapped population. 
Therefore, the final questionnaire design incorpo­
rated alternative administration procedures for use 
with respondents with these handicaps. 



12 

CONCLUSIONS AND RECOMMENDATIONS 

Of the four samples, the agency-sample respondents 
displayed the greatest range of differences in popu­
lation attributes. This fact presents several self­
evident advantages for the user of the research. It 
is interesting to note that the random sample did 
not capture so broad a cross section of the handi­
capped population as did the agency sample. How­
ever, random sampling does permit the application of 
a greater variety of statistical manipulations to 
the data, which cannot be correctly applied to data 
derived from nonrandom sampling methods. Probably 
of greater importance is the ability to generalize 
the results to a wider population when random sampl­
ing is used. Although this fact is a real consider­
ation, most of the advantages of random sampling may 
be obtained with any of the discussed sample frames 
by random sampling from within the frame, even 
though the frame selection process is nonrandom. 
This two-stage process was not used in the Greens­
boro study because available resources limited the 
size of the available sample frames. With adequate 
advance planning and sufficient resources, a suffi­
ciently large sample frame should be available in 
most situations. 

Respondents whose physical handicaps increase the 
difficulty of completing the interview tend to be 
less cooperative than other respondents. Thus ques­
tionnaires and survey administration techniques 
should be so designed as to minimize the difficul­
ties experienced by persons with particular physical 
handicaps, such as tactile, hearing, and visual im­
pairment. 

Respondents identified by agency listings and 
GATE-type listings, if properly introduced to the 
survey, can be more highly motivated because a 
fairly direct link can be established between the 
survey and improvements in their personal situa­
tion. Self-selected respondents naturally tend to 
be highly motivated. 

Al though users of specialized services, such as 
the GATE sample, may be more highly motivated due to 
a reasonably concrete connection between survey re­
sponse and service improvement, this connection can 
also lower the level of cooperation. Some users of 
specialized services are fearful that criticism of 
the service will result in service cutbacks or pos­
sibly termination. Such an outcome would clearly 
worsen the situation for current service users. This 
worry may be overcome by a careful introduction to 
the survey, which states explicitly that the results 
will only be used to improve current service and not 
as an excuse to reduce or terminate the service. 

SUMMARY 

This paper has explored variances among transporta­
tion-handicapped respondents captured by a set of 
alternative sample frames. Although no claim is 
made that the particulars of these captured vari­
ances are representative or the trends transferable, 
certain basic differences have been emphasized. 
Very importantly, this discussion has presented a 
transferable framework for selection among alterna­
tive sample frames, which clearly relates sample­
frame characteristics to research objectives. 

In the Greensboro study, the agency-sampling ap­
proach captured a wider range of travel behaviors, 
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probably reflecting the wide age range, relatively 
high level of employment, and wide income range of 
the agency sample respondents. The agency-sampling 
approach possesses the unique advantage of being 
easily targeted to subgroups with particular handi­
caps, through the selection of agencies specializing 
in service to particular subgroups of the handi­
capped population. In this manner, particular 
handicaps may be intentionally overrepresented at 
minimum cost. Likewise, the ability to target more 
narrowly the populations captured by the agency 
sample permits the researcher to compensate for 
underrepresentation of particular handicaps. The 
researcher may wish to use this ability in connec­
t ion with other sampling techniques. For example, 
if a random-sample approach underrepresents the 
wheelchair-confined or the blind, then a supple­
mental sample from an agency frame may be of great 
value. 

Knowledge of differences in populations captured 
by the various sample frames, an understanding of 
the impacts of various physical handicaps on ques­
tionnaire design and administration, and a clear 
statement of research objectives permit the re­
searcher to select, design, and administer a survey 
of the handicapped population in such a manner as to 
minimize cost and maximize useful output. It is 
highly important that all three of the above con­
siderations be taken into account simultaneously. 
All too frequently, researchers are preoccupied with 
the practical difficulties of obtaining a sample 
frame of the handicapped population and do not ex­
amine the unintended impacts that frame selection 
can have on the research objectives. This article 
has illustrated some of those potential impacts as 
observed in the Greensboro study. 
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User-Side Subsidies: Delivering Special-Needs Transportation 

Through Private Providers 
BRUCE D. SPEAR 

The user-side subsidy is a method for delivering low-cost transportation services 
to selected groups of travelers. Under a user-side subsidy program, certain tar­
get groups of users are permitted to purchase trips from a transportation pro­
vider at fares that are below those charged to the general public. For each 
subsidized trip delivered, the provider receives a voucher, scrip, or a ticket from 
the user, which can be redeemed at the subsidizing agency for an agreed-on 
value-usually the full-fare value of the trip. Over the past several years, the 
Service and Methods Demonstration Program of the Urban Mass Transportation 
Administration has been exploring various applications of the user-side subsidy 
concept through a number of demonstrations and case-study evaluations. This 
paper summarizes and compares the major evaluation findings from these proj­
ects to make some general statements about the overall feasibility and cost­
effectiveness of providing special needs transportation services through user-side 
subsidies. It examines the concept from the perspective of three principal 
groups-the subsidizing agency, the user, and the transportation provider. Rele­
vant issues of concern to each of these groups are identified and discussed and 
those issues most relevant to federal policymakers are highlighted. 

The user-side subsidy is a promising technique for 
delivering low-cost transportation service to se­
lected groups of individuals through private provid­
ers, Under a user-side subsidy program, certain 
target groups of users are permitted to purchase 
trips from a transportation provider at fares below 
those charged to the general public. For each sub­
sidized trip delivered, the provider receives a 
voucher, scrip, or a ticket from the user, which can 
be redeemed at the subsidizing agency for an 
agreed-on value--usually the full-fare value of the 
trip. 

User-side subsidies offer several potential 
advantages over the more common provider-side 
subsidy arrangement, Under a provider-side subsidy, 
payments are made directly to a transportation 
provider to maintain certain specified fare and 
service levels. Because the provider receives the 
same subsidy regardless of demand, there is very 
little incentive to improve service levels beyond 
the specified minimum or to do anything else to 
attract additional patronage. Under a user-side 
subsidy, the total subsidy payment is directly 
related to the number of subsidized trips carried. 
Consequently, there is a strong incentive for the 
transportation provider to attract additional demand 
and increase productivity. 

The user-side subsidy is also a more efficient 
subsidy arrangement because payment is made only for 
those trips actually taken by the target group. At 
low levels of demand, this can result in substantial 
cost savings for the subsidizing agency. Finally, a 
user-side subsidy program can be implemented without 
disrupting existing transportation pricing struc­
tures or operating environments. 

Over the past several years, the Service and 
Methods Demonstration (SMD) Program of the Urban 
Mass Transportation Administration (UMTA) has been 
exploring various applications of the user-side 
subsidy concept through a number of demonstrations 
and case study evaluations. These evaluations have 
focused, for the most part, on the application of 
user-side subsidies to provide low-cost, shared-ride 
taxi service for elderly and handicapped people, 
Findings from these evaluations have provided valu­
able information on a number of issues, including 
program costs, barriers to implementation, alterna­
tive payment methods, project use and user charac­
teristics, and impacts on service providers. 

The purpose of this paper is to draw on these 
evaluation findings to make some general statements 
about the overall feasibility and cost-effectiveness 
of providing special-needs transportation services 
through user-side subsidies. The following three 
sections address the concept of user-side subsidies 
from the perspective of the subsidizing agency, the 
user, and the transportation provider. Relevant 
issues of concern to each of these groups are iden­
tified and discussed based on currently available 
findings. A final summary section highlights those 
issues most relevant to federal policymakers and 
discusses the compatibility of user-side subsidies 
with current national goals and philosophies. 

ADMINISTRATIVE ISSUES AND FINDINGS 

User-side subsidies, like any subsidy program, 
involve the expenditure of public funds for desig­
nated target groups to achieve objectives that are 
deemed worthy. In the context of special-needs 
transportation, the major objective of a user-side 
subsidy is to satisfy the transportation needs of 
certain elderly and handicapped individuals at a 
reasonable cost to the public. From the perspective 
of the subsidizing agency, therefore, the most 
important issues concern overall program costs and 
methods of cost containment, the ease with which the 
program can be implemented, and its overall accept­
ability to targeted users, transportation providers, 
and the general public. These major issues are 
discussed below based on evidence obtained through 
SMD evaluation efforts. 

Concept Acceptability 

User-side subsidies for special-needs transportation 
services have, in general, been well received by 
intended target groups, transportation providers, 
and the general public. Two of the four UMTA demon­
stration sites (Kinston, North Carolinai and 
Lawrence, Maine) have continued their programs with 
local funds after federal demonstration funds 
ended. In Danville, Illinois, user-subsidized taxi 
service was replaced by user-subsidized fixed-route 
bus service, which has also been continued by using 
local funds. Of the completed SMD demonstration 
projects, only Montgomery, Alabama, chose not to 
continue some form of a user-side subsidy program. 
All the programs in the case-study sites were initi­
ated and continue to operate with local funning. 

Despite the fact that user-side subsidies are, in 
effect, a form of public assistance, there has been 
surprisingly little negative public reaction toward 
the programs at any of the demonstration or case 
study sites. On the contrary, public opinion toward 
the programs has been highly favorable. In Dan­
ville, a random telephone survey of households found 
that 94 percent of those who knew about the user­
side subsidy program thought that it was a good 
idea. More than 75 percent felt that the program 
should be continued beyond the demonstration period 
by using local funding. On the other hand, supper t 
for extending user-side subsidies to other transpor­
tation-disadvantaged groups (specifically, the young 
nondriver and the nonelderly poor) was much less 
enthusiastic. This suggests that the intended 
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target groups may be an important factor 
mining the overall acceptability of a 
subsidy program in a local area. 

Implementation Considerations 

in deter­
user-side 

User-side subsidies have been successfully imple­
mented in a variety of locations that have signifi­
cantly different taxi regulatory policies and fare 
structures. The concept itself is extremely adapt­
able to local conditions and, in most instances, can 
be implemented without the need to modify any local 
transportation ordinances or existing fare systems. 

One implementation issue that had to be addressed 
in all UMTA-funded demonstrations concerned local 
taxi ordinances regarding shared riding. Under a 
policy that permits shared riding, a taxi operator 
may pick up additional passengers going in the same 
general direction as the first passenger and charge 
each of them a separate trip fare. Current UMTA 
policy authorizes the expenditure of federal funds 
for subsidizing taxis only if they allow shared 
riding. Consequently, in each of the UMTA-sponsored 
demonstration projects, any local ordinances pro­
hibiting shared riding in taxis had to be repealed, 
at least for subsidized trips. 

None of the demonstration sites encountered 
strong opposition to the ordinance change from 
either taxi operators or citizen groups. On the 
other hand, the ordinance change had virtually no 
impact on local taxi operations. That is, most 
taxis continued to provide exclusive-ride service to 
both subsidized and nonsubsidized passengers. One 
reason for the ineffectiveness of the ordinance 
change was that the demand for taxi trips in most of 
the project sites was too dispersed (geographically, 
in time, and among competing taxi operators) for any 
single operator or firm to efficiently group trips 
on a shared-ride basis. Moreover, most operators 
were reluctant to degrade existing service levels 
for fear of losing customers to competing taxi firms 
who had not instituted a shared-ride policy. 

Only one demonstration site (Montgomery) made a 
serious attempt to promote shared riding through 
additional regulatory reform. First, a taxi ordi­
nance was introduced that allowed taxi dispatchers 
to delay project requests for up to 1 h in order to 
facilitate grouping of shared-ride trips. Next,, the 
existing meter-based taxi fare system was replaced 
by a grid fare system for shared-ride trips. Last, 
the city reduced the minimum taxi charge or "flag 
drop" from $1.00 to $0.80 for all subsidized trips, 
the rationale being that the increased productivity 
from shared riding would more than offset any re­
duced revenues from the lowered flag drop. 

Although there was no objection in principle from 
the taxi operators toward shared riding, they were 
adamantly opposed to any reduction in fares. Many 
operators threatened to drop out of the user-side 
subsidy program unless the $1.00 flag drop was rein­
stated for project trips. The dispute was ulti­
mately resolved when the program director agreed to 
reimburse taxi operators the additional $0. 20 for 
each correctly filled-out subsidy voucher that they 
turned in. 

The issue of whether shared-ride taxi service can 
be effectively implemented only in conjunction with 
a zonal-based fare system has not yet been fully 
resolved. Clearly, a meter-based fare system tends 
to penalize taxi riders for any diversion made to 
pick up additional riders. A zonal-based-on-grid 
system overcomes this problem by allowing fares to 
be calculated on the basis of the origin and desti­
nation of each rider rather than on the total dis­
tance traveled. In Montgomery, however, the new 
grid system proved to be too confusing and too 
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tedious for many taxi operators, who either dropped 
out of the program or refused to participate alto­
gether. In three of the locally funded case study 
sites--Seattle, Milwaukee, and the Los Angeles 
Harbor Area--user-side subsidy programs were imple­
mented without changing from the existing meter­
based fare system. However, it is not clear to what 
extent shared riding was practiced by taxi operators 
at these sites or whether the issue of a practical 
meter-based shared-ride fare structure was even 
considered. 

All evidence from the SMD evaluations suggests 
that user-side subsidy implementation problems can 
be minimized by avoiding major changes in local 
institutional structures or in the existing operat­
ing practices of the transportation provider. Major 
institutional changes not only require the expendi­
ture of substantial amounts of project staff time 
and effort, they may also create unfavorable local 
publicity that could ultimately undermine the entire 
program. Similarly, attempts to change the operat­
ing practices of private transportation providers in 
any way that they perceive to be detrimental to 
their business may ultimately result in their re­
fusal to participate. Without the cooperation of 
the private operator, the fundamental advantage of 
user-side subsidies is lost. 

Program Administrative Costs 

The total direct cost to the public for a user-side 
subsidy program consists of the subsidy itself plus 
the costs associated with initiating and administer­
ing the program. Subsidy costs are determined for 
the most part by local policy decisions and are dis­
cussed in the next section along with various meth­
ods of cost containment. 

Administrative costs, on the other hand, are more 
difficult to predict or control. They are related 
not only to program policies but integrally to pro­
ject demand and productivity. The major component 
of administrative costs is staff labor. In the 
user-side subsidy demonstrations funded by UMTA, 
permanent staff requirements averaged about 2.5 
full-time positions once the projects were fully 
operational. Between one-third and one-half of the 
total staff time was devoted to subsidy distribution 
and redemption. The one major exception to this was 
in Danville, where exclusive use of vouchers elimi­
nated the need for subsidy distribution outlets, and 
a computerized voucher-processing system minimized 
staff time for subsidy redemption. These features 
combined to reduce permanent staff requirements to 
just more than one half-time position. 

Typical monthly operating costs for four user­
side subsidy demonstrations are shown in Table 1. 
In every site except Danville, direct labor and 
overhead formed the bulk of monthly operating 
costs. Labor cost differences among the other sites 
reflect differences in wage rates and hours worked. 

Looking at project costs on a per-trip basis, it 
becomes obvious that administrative costs are rela­
tively independent of the number of project trips 
actually taken. In both Kinston and Danville, for 
example, total monthly administrative costs were 
similar in magnitude. However, although Kinston 
generated only about 3000 project taxi trips per 
month, Danville's project taxi use averaged more 
than 7500 trips per month. Because the administra­
tive costs could be spread over a substantially 
larger base in Danville, the average administrative 
cost per trip was only $0.20 compared with $0.64 in 
Kinston. Thus, the administrative overhead of 
running a user-side subsidy program appears to enjoy 
significant economies of scale, suggesting that the 
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Table 1. User-side subsidy monthly operating costs. 
Item 

Administrative($) 
Labor• 

Direct labor 

Danville 

475 

15 

Montgomery Kinston Lawrence 

2125 1400 2582 
Overhead (25 percent) 
Total labor 

75 
550 

531 
2656 

350 646 
1750 3228 

Office rental and supplies 
Promotion and advertising 
Computer 

350 
100 
500 

1773 
83 

325 

200 555 
10 63 

Total administrative 1500 4837 1960 3846 
Avg administrative c:,sc per tripb ($) 
Avg subsidy per trip ($) 

0.20 
1.02 

---nT 

1.60 
1.45 
~ 

0.64 0.48 
0.83 0.76 

-----rT7 Total public cost per su bsi- ~ 
dized trip($) 

Note: Danville cost figures reflect a typical project month in 1976; cost figures for the other three sites 
reflect typical project months in 1979. 

3 Starr time and average wage rate: Danville, 88 h/month@ $5.40; Montgomery, 404 h/month@ $5.01; 
Kinston. 367 h/month@ $3.81; Lawrence, 3SO h/month@ $7.38. 

bAverag:c number of .JUb,:idized taxi trips per month (t979): Danville, 7500; Montgomery, 3016; 
Kinston, 30?0; Lawrence, 8080. 

Table 2. User-side subsidy annual program costs. 

Total Avg Administrative 
Program Administrative Subsidy Project Cost per Cost per 
Costs Cost Payments Demand Trip Trip 

City ($) ($) ($) (no. of trips) ($) ($) 

Danville (1976) 109 715 18 000 91 715 89 900 1.22 0.20 
Montgomery (1979) 110 447 58 044 52 403 36 187 3.05 1.60 
Kinston (1979) 54 251 23 520 30 731 36 832 1.47 0.64 
Lawrence (1979) 119 770 46 116 73 654 96 954 1.24 0.48 
Kansas City (May 1977- 137 479 48 120 89 359 56 383 2.43 0.85 

April 1978) 
Los Angeles (December 1978- 142 250 31 576 110 674 59 323 2.40 0.53 

November 1979) 
Seattle (1980) 199 000 59 000 149 000 44 600 4.46" 1.12 
Milwaukee (1980) 993 348 75 500 917 842 136 770 7.26" 0.55 

3The relatively high average cosl per trip in Seattle and Milwaukee can be attributed to the high meter-based taxi fores in these cities and local 
policy decisions lo not limit subsidy payments by distance traveled. 

concept may be financially viable even in larger 
urban areas. 

In order to get a complete picture of the public 
costs for a user-side subsidy trip, the average 
per-tr i p subsidy payment must be added to the 
administrative costs. In the demonstration sites, 
per-trip subsidies varied from a low of $0. 76 in 
Lawrence to $1. 45 in Montgomery. Total public cost 
per subsidized taxi trip ranged from approximately 
$1. 20 in Lawrence and Danville to $3. 05 in Mont­
gomery. All these costs are substantially lower 
than those observed for publicly owned or operated 
specialized demand-responsive transit systems. 

Total annual costs for a user-side subsidy pro­
gram are, of course, largely a function of total 
project demand. Table 2 presents a comparative 
sununary of annual project costs for those user-side 
subsidy programs recently studied by the SMD Pro­
gram. Although no general formula for estimating 
annual program costs readily emerges from these 
projects, a reasonable order-of-magnitude estimate 
can be made by assuming an administrative cost of 
$40 000 to $70 000 per year, depending on local wage 
rates, and adding to this an estimate of annual 
project demand times the estimated subsidy per 
project trip. 

Subsidy Costs and Cos.t Containment 

The costs attributable to user-side subsidy payments 
are the product of the average subsidy per trip and 
the total demand for trips by eligible users. 
Therefore, subsidy costs can be influenced through 
various combinations of adjustments in the per-trip 
subsidy amount, restrictions on project eligibility, 
and limitations on total subsidized tripmaking. 

These methods of cost containment are discussed 
below. 

Subsidy Limits 

Subsidy levels in those projects evaluated by the 
SMD Program ranged from 50 to 95 percent of the 
unsubsidized taxi fare. These levels were generally 
set by local program policy and reflected trade-offs 
among taxi service quality, transit fare compar­
ability, and overall program funding limits. 

The subsidy level influences total subsidy costs 
in at least two ways. First, the higher the subsidy 
level, the greater the public expenditure per trip, 
independent of demand. Second, as the subsidy level 
increases, the per-trip cost to the user decreases, 
which causes overall project demand to increase 
because of negative demand elasticities. Evidence 
of demand elasticity with respect to changes in 
fares and subsidy levels comes from the Danville 
demonstration where a combined taxi rate increase 
and reduced subsidy level resulted in a 104 percent 
average fare increase for subsidized users. In 
response to this fare increase, there was a 28 
percent decrease in overall project tripmaking, 
indicating a fare elasticity of -0.27. Therefore, 
although per-trip subsidy costs dropped by approxi­
mately 24 percent (from $1.02 to $0.78), total 
monthly program subsidy costs dropped by nearly 46 
percent (from $8200 to $4400). 

Besides adjustments in subsidy levels, many proj­
ects have placed ceilings on the total subsidy paid 
per trip. In Los Angeles, for example, a project 
user could travel any distance less than or equal to 
a meter fare of $3.00 for $0.15. Beyond this limit, 
the user paid at the metered rate. In Lawrence, any 
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taxi trip within the city boundaries or to specified 
locations just beyond the city limits, such as the 
hospital, can be paid in full with subsidized 
tickets, Trips to any other location can be paid 
with tickets up to a limit of $1,50 (this being the 
maximum taxi fare for trips within the city). Addi­
tional fare charges must be paid in cash, In Mil­
waukee, the user is required to pay the first dollar 
of a taxi fare in cash and can then sign a voucher 
for any additional charges up to a $7 maximum ($10 
for wheelchair users). For any charges beyond this 
maximum, the user must again pay out of pocket. The 
practical effect of a per-trip subsidy ceiling is to 
eliminate the risk of subsidizing a trip beyond a 
reasonable trip distance or beyond the boundaries of 
the program area. 

Eligibility Restrictions 

Another way to reduce total subsidy costs is to 
place tighter restrictions on who is eligible for 
the subsidy, By limiting eligibility to the most 
disadvantaged groups of potential users, a user-side 
subsidy program can reduce overall subsidy demand 
without adversely affecting those who need the 
subsidy most, 

The two principal criteria used to restrict 
eligibility in user-side subsidy programs have been 
income and severity of handicap. In Pittsburgh and 
Milwaukee, eligibility is limited to handicapped 
people who cannot use conventional transit service 
because of their disability, The elderly who have 
no other qualifying disability are not eligible for 
the subsidies. In Seattle, the able-bodied elderly 
may register for the user-side subsidy program if 
their annual incomes are below specified levels. 

Limitations on Tripmaking 

A third method of subsidy cost containment that has 
been employed at several of the evaluation sites is 
to limit the number of subsidized trips an individ­
ual can take in a given time period. At those sites 
that used prepaid tickets or scrip as their subsidy 
mechanism, tripmaking limits were enforced by limit­
ing the amount an individual could purchase in any 
one month, In Montgomery and Danville, where the 
use of vouchers precluded pretrip monitoring of 
purchases, redeemed vouchers were collected monthly, 
sorted by user ID number, and checked for possible 
violations of the established tripmaking limits. 
Individuals who were found to exceed the limit were 
issued warnings stating that continued abuse would 
result in forfeiture of subsidy privileges. 

Other evaluation sites, most notably Seattle and 
Pittsburgh, have imposed no constraints on the 
number of trips subsidized users may take and have 
found little or no evidence of subsidy abuse or 
frivolous tripmaking, These findings, combined with 
the fact that effective trip-frequency monitoring 
procedures are both difficult and expensive, suggest 
that limitations on project tripmaking may not be an 
efficient method of cost containment for special­
needs user-side subsidy programs. 

Prevention of Subsidy Fraud 

An issue directly related to cost containment and of 
major concern to policymakers is the potential for 
fraud within a subsidy program, Fraud not only 
drives up total program costs, it also reinforces 
negative public opinion and undermines the credibil­
ity of the program itself, In a user-side subsidy 
program, the potential for fraud exists with both 
the user and the transportation provider. 
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A variety of techniques have been implemented in 
user-side subsidy demonstrations to safeguard 
against user fraud, In-person registration was an 
integral part of many programs, and it effectively 
screened out individuals who were not eligible for 
the subsidy. Project identification cards, issued 
by the subsidizing agency, increased the risk to 
unauthorized users of being detected, and limits on 
project tripmaking or subsidy purchases decreased 
the benefits to eligible users of selling their 
subsidized trips to others, 

In none of the projects studied by the SMD Pro­
gram was there any significant evidence of user 
fraud, This observation held for sites that chose 
not to implement any of the above safeguards as well 
as those that did, Whether it was the absence of 
benefits that could be derived from user fraud or 
some common character trait that makes elderly and 
handicapped people inherently honest, it seems 
reasonable to conclude that user fraud is not a 
significant problem, at least among this target 
group. 

Similarly, there was relatively little indication 
of fraud on the part of the service providers, In 
Montgomery, taxi operators who turned in what 
appeared to be altered or improperly filled out 
project trip vouchers were first warned and then 
denied reimbursement, Although this action did 
cause some operators to withdraw from the program, 
it also resulted in a substantial improvement in the 
quality and accuracy of the vouchers that were 
subsequently submitted. None of the sites that used 
tickets or scrip reported any evidence of fraud by 
taxi operators. 

IMPACTS OF SUBSIDIES ON TARGETED USERS 

User-subsidized taxi service provides eligible users 
with demand-responsive, curb-to-curb transportation 
service at a fraction of the cost paid by nonsubsi­
dized taxi users, Moreover, at most of the sites 
studied by the SMD Program, subsidized users enjoyed 
the added benefit of exclusive-ride service, even 
though the programs were designed to subsidize trips 
on a shared-ride basis, Clearly, this represents a 
higher level of service than that found in other 
modes of public transportation typically available 
to the elderly and the handicapped, These level-of­
service differences suggest that user-subsidized 
taxi service would tend to attract those target 
group members who are transit dependent and cannot 
afford to use full-fare taxis for all their travel 
needs, 

Analyses of the four user-side subsidy demonstra­
tions reveal that the projects were in fact suc­
cessful in attracting those individuals who were 
most transit dependent and least able to afford 
full-fare taxi service, Equally important is the 
evidence of a self-selection process, whereby only 
those members of the target group most in need of 
user-side subsidies actually chose to register for 
and use the service. 

The number of people who registered for the user­
side subsidy programs in the four demonstration 
sites ranged from 26 percent of the estimated eligi­
ble population in Kinston to nearly 45 percent in 
Danville. However, registration did not necessarily 
imply active use of the subsidy program. In 
Kinston, more than 35 percent of those who reg­
istered for the program took no subsidized taxi 
trips during a typical month, In Montgomery, the 
percentage was closer to 90 percent, Average sub­
sidized taxi use ranged from 0,56 trip per reg­
istrant per month in Montgomery to more than 4,5 
trips per registrant per month in Kinston, Even in 
Kinston, however, average subsidized taxi use was 
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substantially below the maximum allowable number of 
trips (16-20) that could be taken. 

When project registrants in Kinston and Mont­
gomery were asked why they did not use the subsi­
dized taxis more often, more than one third of them 
said that they did not need the service more than 
they were already using it. A substantial number of 
people who registered but did not use the service 
indicated that they registered simply to have a 
back-up means of transportation in case their 
primary (and preferred) means were ever unavailable. 

There is no conclusive evidence from the evalua­
tions that user-subsidized taxi services signifi­
cantly increased the mobility of individuals who 
could not otherwise use conventional fixed-route bus 
service. In most of the demonstration sites, be­
tween 60 and 70 percent of project registrants were 
able-bodied elderly. Moreover, the percentages of 
the transportation-handicapped who registered for 
the subsidy programs were not significantly greater 
than those of eligible nonregistrants, Similarly, 
there was no indication from the demonstrations that 
transportation-handicapped registrants made greater 
use of the subsidized taxis than nonhandicapped 
registrants did. 

Looking at the former travel modes of project 
users, it was found that 45 and 50 percent of the 
subsidized taxi trips in Montgomery and Danville, 
respectively, and 84 percent of the trips in Kinston 
were previously made by taxi at full fare. This 
suggests that many project users had no alternative 
to taxis and that the principal benefit that accrued 
to them because of the subsidy was a decrease in 
their overall cost of travel. After taxis, other 
formerly used travel modes included riding with 
others (16-26 percent), walking (6-15 percent) and, 
in Montgomery (which was the only site that had 
fixed-route bus service), the bus (15 percent). 

There is as yet little quantitative evidence from 
the evaluations that user-side subsidies signifi­
cantly increased the overall number of trips made by 
eligible users or that users traveled to different 
destinations or at different times than they did 
previously. Nevertheless, a substantial number of 
subsidized tripmakers at each site reported that 
their travel opportunities increased as a result of 
the subsidy program. Regardless of whether these 
travel and mobility changes are real or not, it may 
be concluded that those individuals who avail them­
selves of the subsidy are in fact deriving some 
measure of benefit from their actions, 

IMPACTS OF SUBSIDIES ON TRANSPORTATION PROVIDERS 

After the subsidized users themselves, private 
transportation providers receive the greatest bene­
fits from a user-side subsidy program. In most of 
the projects evaluated by the SMD Program, the 
subsidies effectively lowered taxi fares for project 
users without reducing the per-trip revenues of the 
taxi operator, As discussed in the previous sec­
tion, the lowered taxi fares resulted in significant 
mode shifts and possibly some induced taxi tripmak­
ing by subsidized users. In either case, taxi 
operators realized an increase in the total number 
of taxi trips and hence an increase in their 
revenues, 

The expectation of increased demand was suffi­
cient incentive for most taxi operators to agree to 
participate in the user-side subsidy programs. Taxi 
operators were also willing to accept the additional 
administrative burdens and cash-flow risks of 
accepting noncash payments for project trips. As 
shown in Montgomery, however, taxi operators were 
not willing to accept less than full-fare reimburse-
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ment in return for the expectation of increased 
demand. 

A potential drawback to using private transporta­
tion providers to deliver special-needs transporta­
tion services concerns differences in service 
quality between subsidized and nonsubsidized trips. 
If, for example, taxi operators believed that sub­
sidized trips were less profitable or more onerous 
than other trips, they might deliver lower-quality 
service (e.g., longer wait times, less courteous 
service, or even service refusals) to subsidized 
tripmakers. To date, however, there has been little 
or no evidence of unauthorized service discrimina­
tion toward subsidized taxi users in the SMD evalu­
ations. In Montgomery, taxi operators were author­
ized by a local ordinance to hold service requests 
from subsidized tripmakers for up to l h in order to 
facilitate grouping of project trips. At most other 
sites, however, there was no foolproof way for taxi 
operators to identify the subsidized trips prior to 
payment. 

It has been postulated that the extra demand for 
taxi service created by a user-side subsidy program 
would help to stimulate competition in the local 
taxi industry and encourage innovation. Findings 
from the SMD evaluations generally support this 
hypothesis, although much of the evidence tends to 
be anecdotal and site specific. In Kinston, for 
example, three taxi drivers, each with a significant 
clientele of subsidized users, ended their affilia­
tions with established companies and began their own 
independent operations. In Lawrence, one highly 
entrepreneurial taxi operator purchased a lift­
equipped minibus and then negotiated with the city 
to provide service for wheelchair-confined trip­
makers, with the city subsidizing two-thirds of the 
fare. The wheelchair clients enjoyed a significant 
cost savings and the taxi operator effectively 
cornered the market for this specialized service. 
Finally, in Seattle, some taxi operators have filed 
lower fare rates for the elderly and the handi­
capped, presumably to increase their share of this 
market. 

SUMMARY AND IMPLICATIONS FOR FEDERAL POLICY 

The recent findings from the SMD Program and case­
study evaluations have shown the user-side subsidy 
to be an efficient yet popular method of providing 
special-needs transportation services through pri­
vate providers. The significant features of user­
side subsidies that have been confirmed through SMD 
evaluation are summarized below: 

1. User-side subsidies for elderly and handi­
capped tripmakers have been generally well received 
by the public. 

2. User-side subsidies are adaptable to most 
local conditions and can be implemented without 
major changes to local transportation ordinances, 
fare structures, or operating practices. 

3. Administrative costs for a locally funded 
user-side subsidy program are relatively modest and 
largely independent of total project demand, 

4. The cost to the public to subsidize a trip 
through a user-side subsidy program is substantially 
less than the average per-trip cost of a publicly 
operated specialized transportation service. 

5, Subsidy costs in a user-side program can be 
effectively controlled through such mechanisms as 
limits on per-trip subsidy payments, eligibility 
restrictions, and limits on total subsidized travel. 

6. There has been little evidence of fraud by 
project users or transportation providers in user­
side subsidy programs for the elderly and the handi­
capped. 
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7, User-side subsidies attract those individ­
uals who are most transit dependent and most in need 
of the subsidized services. Eligible individuals 
with other means of transportation take few, if any, 
subsidized trips. 

8. The principal benefits that accrue to sub­
sidized users are a decrease in their travel costs 
for those trips that would otherwise have been made 
at full fare and a change from less-attractive 
travel modes such as fixed-route transit or walking. 

9. Private transportation providers are gen­
erally supportive of user-side subsidy programs and 
are willing to absorb small administrative costs in 
return for the expectation of increased business. 

10. There is some evidence that user-side sub­
sidies stimulate competition among private trans­
portation providers and serve as catalysts for in­
novation within the industry. 

However, the most attractive feature of a user­
side subsidy by far is its inherent efficiency. A 
user-side subsidy enables the subsidizing agency to 
target its program at those groups who are deemed to 
be most in need without having to extend benefits to 
other less needy individuals. Moreover, a user-side 
subsidy can be implemented with minimal interference 
in the operations and pricing structure of the local 
transportation industry. It therefore enables the 
subsidizing agency to utilize the efficiencies and 
productivities inherent in a competitive, free­
market economy to obtain high-quality transportation 
service at the lowest cost. This combination of 
targeted benefits and competitive pricing minimizes 
waste and allows the subsidizing agency to allocate 
a greater proportion of its budget to direct subsidy 
benefits. 

From a federal policymaking perspective, user­
side subsidies seem to offer an efficient way of 
providing low-cost transportation services to those 
who really need them without the burden of substan­
tial government intervention in private enterprise 
operations. Moreover, their ability to separate 
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income transfer payments from transportation operat­
ing costs could ultimately lead to more efficient 
allocation of federal, state, and local transporta­
tion funds. Social service agencies, for example, 
could extricate themselves from providing separate 
transportation services for their clients by spon­
soring user-side subsidies on existing public and 
private transportation services, Public transporta­
tion would also benefit from widespread adoption of 
user-side subsidies. With the burden of providing 
low-cost transportation services to the transit­
dependent borne by user-side subsidies, public 
transit operators could set fares to be more repre­
sentative of actual operating costs and thereby 
reduce their operating deficits. Overall transpor­
tation subsidies should decrease under such a sce­
nario, since only a subset of the total transit 
would be eligible for the user-side subsidies. 

The application of user-side subsidies to fixed­
route public transit services has already been 
successfully demonstrated in three SMD sites-­
Danville, Montgomery, and Lawrence. In each of 
these sites, the subsidized target group consisted 
primarily of the elderly and the handicapped. In 
future evaluation efforts, the SMD Program plans to 
investigate the feasibility of employing user-side 
subsidies for low-income transit users to offset the 
adverse effects of a systemwide fare increase. 
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Economies of Scale in Transportation for the Elderly and 

the Handicapped 
CLAIRE MCKNIGHT, ANTHONY M. PAGANO, LEONARD ROBINS, AND CHRISTINE JOHNSON 

The costs of 36 transportation services for the elderly and the handicapped 
were analyzed to determine whether there are economies of scale in the pro­
vision of special transportation. A U-shaped cost curve was found for unit 
costs as ridership is increased by increasing the service area. In the case of in­
creasing ridership by increasing the number of trips within a fixed service area, 
there are decreasing costs per passenger trip and a U-shaped curve for costs per 
passenger mile. However, because small agencies receive more unpriced resources 
in the form of shared overhead and volunteer labor and because of increased 
management costs and quality of services, coordinated or consolidated services 
may not lead to lower unit cost. 

The number of programs that provide transportation 
to the elderly and the handicapped either as a 
primary function or as a support function for an 
organization with another purpose has grown signifi­
cantly. As a result, several agencies often provide 
similar transportation services to a similar or to 

the same client group within the same service area. 
Many (.!-1) have raised questions about the effi­
ciency of this duplication of service and have sug­
gested that such services should be coordinated or 
consolidated in order to save money or to produce 
more service for the same money. This recommenda­
tion is based on an underlying assumption that there 
are economies of scale in provision of special 
transportation. This paper presents the findings of 
a study undertaken for the Urban Mass Transportation 
Administration to test this hypothesis (!). 

Increases in the scale of operation as measured 
by ridership can occur in two separate ways: by 
increasing the number of riders within a given area 
(for instance, by broadening the criteria for use of 
the system) or by increasing the service area of the 
system. Therefore the hypothesis of economies of 



Transportation Research Record 850 

scale was separated into two questions: 

1. Do unit costs (i.e., costs per passenger trip 
or passenger mile) decrease with increases in rider­
ship that are due to increasing the number of riders 
or special groups served within an area? 

2. Do unit costs decrease with increases in 
ridership that are due to increasing the service 
area? 

To answer these questions, we collected and analyzed 
the costs of 36 special transportation services in 
northeastern Illinois. 

In our search of previous literature, we located 
only one study that dealt with the question of 
economies of scale for special transportation ser­
vices. A 1977 article by Kidder and others (5) 
found economies of scale for a sample of 18 speci;l 
service systems. By using regression analysis to 
develop a logarithmic cost model, they found that "a 
preliminary fitting of cost per passenger kilometer 
to number of passenger kilometers produced by the 
systems shows a nonlinear, negative slope relation 
that 'bottoms out'" (2_, p. 37). In addition, Kidder 
and others mentioned two other findings of interest 
in light of our own study. They observed that the 
data did not exhibit "the expected upturn in the 
average cost curve at the higher operational scale" 
(f, p. 37). They attributed this to the ability of 
the larger systems to convert to fixed-route ser­
vice. They also noted that two of the systems, the 
costs of which differed significantly from predicted 
costs (in opposite directions), received a high 
proportion of operating funds from government sub­
sidy, suggesting to them that there is a causal link 
between receiving government subsidies and unit 
costs. 

Our study differs from that by Kidder and others 
in that, in addition to size, we included other var­
iables that affect costs (e.g., mode of service and 
percentage of passengers in wheelchairs). Our find­
ings differed in that our models do not indicate 
that unit costs bottom out, but on other points we 
did come to similar conclusions, as will be pointed 
out in the following sections. 

METHODOLOGY AND SAMPLE DESCRIPTION 

In order to study the relation of size to unit 
costs, we gathered data by sending questionnaires to 
429 special service providers in the Chicago metro­
politan area. Based on their ability to provide 
detailed cost information, 36 agencies were chosen 
from the respondents for in-depth interviews. 
Information on costs, services-in-kind received by 
the agencies, ridership, and characteristics of 
their service, service area, and clients was 
gathered from the questionnaires and interviews. 

Because many of the directors of the transpor­
tation services did not recognize all the costs 
attributable to the transportation service, costs 
had to be imputed in many cases. Imputed costs were 
of two types: those that the agencies did not keep 
records of but did attribute to the transportation 
function (e.g., vehicle maintenance costs) and those 
that the agency did not attribute to the transpor­
tation function (e.g., a staff person's time when 
that person's primary function was not related to 
transportation). 

Two sets of costs were calculated from this 
information. The first set, financial costs, repre­
sents the actual money paid by the agency and sub­
sidizing agencies for transportation. These costs 
include drivers' wages, fuel, maintenance, vehicle 
insurance, vehicle depreciation, the salaries of 
administrative and clerical staff whose primary job 
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concerns the transportation service, and building 
cost or rent for space primarily devoted to the 
transportation service. Salaries and rent for space 
not primarily devoted to transportation were not 
included because the agency would probably have paid 
these even if transportation were not provided. In 
all cases, vehicle depreciation was included even if 
some other agency had paid part or all of the pur­
chase price because in effect this is the same as if 
the other agency had provided an operating subsidy, 

We called the second set of costs opportunity 
costs. These include all the above financial costs 
plus salaries for that portion of the time spent in 
the transportation service by anyone not previously 
included, rent for that portion of space partly 
devoted to transportation for any space not previ­
ously included, and an imputed wage for volunteer 
drivers. (Wages were imputed at $3.50/h, the lowest 
wage for any of the paid drivers, because the volun­
teers generally had little or no training or previ­
ous experience.) Although no additional monetary 
expenses were incur red by these three i terns, they 
represent resources that could be used for other 
purposes if the transportation service were not 
provided. Thus, opportunity cost represents the 
total resources expended for the transportation 
service, whereas financial cost represents the 
marginal monetary cost of the service. 

It might be argued that opportunity costs are not 
a useful measure because special service agencies 
are constrained by actual monetary costs. However, 
comments made during interviews suggest that oppor­
tunity costs are meaningful to the agencies although 
the directors of the agencies do not articulate 
these costs in monetary terms. For instance, sev­
eral directors mentioned the "headaches" involved 
with transportation provision. We suggest that 
those headaches actually represent a reduction in 
the quality or quantity of the agencies' primary 
output (e.g., therapy or meals). Further, one di­
rector of an agency that had changed from the pro­
vision of transportation to the purchase of trans­
portation included in the benefits of the change the 
ability to absorb the loss of one staff person, 
although she never attributed the person to the 
provision of transportation or to the cost of pro­
viding transportation. This suggests that oppor­
tunity costs might actually be greater than we 
estimated. As for volunteers, if they were not used 
for driving, they could be used for some other pur­
pose. (This is not to say that agencies should not 
use free services or share overhead when the oppor­
tunity is available. In fact, many small agencies 
could not provide transportation other than by 
taking advantage of these opportunities.) 

Of the 36 agencies in the sample, 24 were oper­
ated by local governments, 7 by social service agen­
cies, 3 by charitable institutions, and 2 by private 
companies. In all cases, the agency or company had 
another function besides providing special transpor­
tation services, although for the two private com­
panies, the additional function was transportation 
related. Twenty-nine of the agencies provide ser­
vice that is largely (more than 30 percent) demand 
responsive. Most of these require a 24-h reserva­
tion. The seven non-demand-responsive agencies 
provide primarily fixed-route or subscription ser­
vice. Fifteen agencies provide service to the 
wheelchair user, although wheelchair passengers make 
up more than 5 percent of the ridership for only 
eight of the agencies. Thirty-three of the 36 agen­
cies receive some government assistance. None of 
the agencies cover full expenses by fares. In fact, 
20 charge no fares at all. Four agencies contract 
with another organization to provide service (except 
for the screening of clients), and an additional six 
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agencies lease vehicles from another organization. 
Three agencies use volunteer drivers. Two of 

these operate on the basis of a volunteer being 
assigned to one trip. In this case, the volunteer 
will make a pickup at the passenger's home, take the 
passenger to his or her destination, in many cases 
wait, and then take the passenger home. Several of 
the agencies provide transportation to the general 
public, although their prime objective is to serve a 
particular group. 

In order to discover the effects of size and 
other parameters on unit costs, financial and oppor­
tunity costs were analyzed by using two methods. 
First, the average costs of different types of 
agencies were compared. Second, cost models were 
developed by using regression analysis. The find­
ings of those two methods are presented in the next 
two sections. 

COMPARISON OF COSTS 

In order to compare the effects of size and other 
variables on the costs of special service transpor­
tation, the sample was subdivided into different 
sizes or types of agencies, and the means of operat­
ing statistics and f inancl al and opportunity costs 
were calculated for each agency type. Table 1 pre­
sents these means. 

Cost efficiency is a result of two operating 
characteristics: low operating costs and high pro­
ductivity. Thus an agency with low costs per hour 
or per mile can be cost inefficient if it also has 
low vehicle productivity. Therefore, three measures 
are important: productivity, operating cost (cost 
per service hour or per vehicle mile), and unit cost 
(cost per passenger trip or per passenger mile). 
This distinction can clearly be seen when the sample 
is divided into agencies that primarily provide 
demand-responsive service and agencies that primar­
ily provide other types of service (subscription and 
fixed-route). Demand-responsive services have sig­
nificantly lower costs per service hour and vehicle 
mile. This may be partly because they use smaller 
vehicles. However, because their vehicle productiv­
ities are lower (a third of that of the other ser­
vices), their costs per passenger trip and per 
passenger mile are higher. 

This division also bears out the finding of 
Kidder and others (_~) that larger agencies provide 
fixed-route services. The mean ridership of the 
agencies in our sample that provide primarily 
demand-responsive service was 18 000 trips/year, 
whereas the mean ridership of the other agencies was 
82 000 trips/year. This raises an important ques­
tion that we could not answer from our study. As 
ridership increases, do agencies tend to change from 
demand-responsive to subscription and fixed-route 
service? If this is true, it may imply that larger 
agencies are achieving cost efficiencies by limiting 
service to recurring trips or trips along major 
routes. Although this type of service generally 
allows for higher vehicle productivity than indi­
vidually scheduled, many-to-many trips, it excludes 
clients with less easily scheduled travel needs. On 
the other hand, the correlation between large rider­
ships and subscription and fixed-route service may 
occur because these types of services do not survive 
at low riderships. 

The second division of the sample was based on 
whether the agency provided service for wheelchair 
passengers. The mean cost per service hour was 
higher for those agencies that provide this service, 
perhaps partly because the vehicles are equipped 
with lifts. Although the drivers may have more 
training, they receive approximately the same 
wages. However, the cost per vehicle mile is lower 
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for agencies that provide wheelchair service. This 
implies that the vehicles have a higher rate of 
miles per service hour (this is not necessarily the 
same as speed because the vehicle may not actually 
be in use during a service hour). The fact that the 
wheelchair services have lower vehicle productiv­
ities and provide longer average trips may account 
for the higher miles per service hour. We hypothe­
size that the wheelchair-bound passengers take 
longer trips because they take fewer shopping and 
social trips due to physical barriers at those 
sites. The rema1n1ng trips, medical/therapy and 
work, tend to be longer (6). The cost per passenger 
trip is higher for wheelchair service, whereas the 
cost per passenger mile is lower; this is a result 
of the longer average trip distances. 

The ratio of opportunity cost to financial cost 
for agencies that provide wheelchair service is much 
lower than that for the agencies that do not provide 
the service. This is partly because they do not use 
volunteers; the additional work required to handle 
wheelchairs and the requirements of the frequently 
more severe disabilities of wheelchair passengers 
probably discourage both potential volunteers from 
offering their services and agencies from using less 
professional drivers. 

The third subdivision of the agencies was accord­
ing to whether the transportation service was oper­
ated by a government agency. We found that govern­
ment agencies have lower operating costs per service 
hour, partly because the special transportation 
operations of government agencies frequently share 
vehicle maintenance facilities and insurance cover­
age with other local government fleets. Average 
maintenance costs and insurance costs for government 
agencies are, respectively, $0.61 and $0.37 per 
service hour, whereas for nongovernment agencies 
they are $1.31 and $1.17. In addition, the govern­
ment agencies are less likely to provide more ex­
pensive service for wheelchair-bound passengers, 
Interestingly, administrative costs are virtually 
the same for the two types of agencies ($2.43 per 
service hour for government and $2.45 for nongovern­
ment). However, the cost per vehicle mile for 
government agencies is higher, which implies that 
these agencies use their vehicles for relatively few 
miles per service hour. The cost per passenger trip 
for government agencies is lower, whereas the cost 
per passenger mile is higher. This reflects the 
fact that the average trip distance is half that of 
nongovernment agencies, which may be because the 
service areas of government agencies are smaller 
(the largest is 6x6 miles) than those of nongovern­
ment agencies. 

The ratio of opportunity cost to financial cost 
for the government agencies is much lower than that 
for the nongovernment agencies. This is partly 
because the nongovernment agencies are more likely 
to use volunteer drivers. The nongovernment agen­
cies appear to use their "free" drivers ineffi­
ciently; their average driver cost per service hour 
is $5.70 even though they pay wages averaging 
$4. 18/h (including imputed wages for volunteer 
drivers). This helps account for the difference in 
opportunity costs per service hour for government 
and nongovernment agencies. 

Finally, the agencies were divided into small, 
medium, and large based on their annual ridership. 
The ratio of opportunity costs to financial costs is 
1.4 for the smallest agencies, whereas it is 1.1 for 
medium and large agencies, which indicates that the 
small agencies receive more shared overhead and/or 
volunteer labor. Thus, although financial costs per 
service hour are lowest for the small firms, their 
opportunity costs per service hour are highest. The 
small agencies' cost per vehicle mile is also high-
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Table 1. Service characteristics and costs of sample . 

Productivity Financial Costs($) 
Avg (passenger 
Trip trips/ Per Per 

Sample Distance vehicle Service Vehicle 
Division N (miles) hour) Hour Mile 

Overall 36 4.3 4.6 10.80 1.1 6 
Demand-responsive mode 29 3.6 3.9 10.33 1.10 
Other mode 7 7.2 7.6 12.74 1.39 
Provides wheelchair service 

Yes 15 5. 1 4.3 11.35 1.06 
No 21 3.7 4.8 10.40 1.24 

Government agency 
Yes 24 3.3 4.8 10.34 1.29 
No 12 6.7 4,3 11.72 0.88 

Size of ridership 
<20 000 23 4.4 4.3 10.38 1.22 
> 20 000 and <50 000 7 3.6 4.0 11.51 I.DO 
>5 0 000 6 4.6 6.8 11.57 l.55 

est for financial as well as for opportunity costs. 
Given that their productivity and average trip dis­
tance are about the same as those of the overall 
sample, it seems they are not using the vehicles as 
much as they could. However, the medium-sized 
agencies have very low productivities and short trip 
distances. As a result, they have the highest cost 
per passenger trip even though their operating costs 
are low. The large agencies have the lowest unit 
costs (both per passenger trip and per passenger 
mile) for both financial and opportunity costs al­
though their operating costs are in the medium 
range. This is due to their high productivities. 

To summarize, the smallest agencies have low 
financial costs per service hour because they take 
advantage of free services. Because they have 
medium productivities they take advantage of these 
low financial operating costs to achieve low unit 
financial costs. However, in terms of opportunity 
costs, they have high operating costs and therefore 
relatively high unit opportunity costs, possibly 
because they use these free services inefficiently, 

The large agencies have relatively high financial 
operating costs because they receive few free ser­
vices. Their opportunity operating costs are in 
fact slightly below average. Because they have a 
high productivity rate, they actually have the 
lowest unit opportunity costs, 

The medium-sized agencies have medium to low 
operating costs but very low productivities. As a 
result, their unit costs are high. It appears that 
the large agencies are the most efficient: however, 
it should be remembered that the large agencies are 
more likely to provide fixed-route or subscription 
service. 

It should be noted that productivities vary more 
between agencies than operating costs (i.e., cost 
per service hour or per vehicle mile). This implies 
that there is more potential for decreasing unit 
costs (i.e., cost per passenger trip or per pas­
senger mile) by increasing productivities than by 
decreasing operating costs. Increasing rider den­
sity (trips per square mile of service area) is more 
likely to increase productivity (trips per vehicle 
hour) than increasing service area. Therefore, it 
appears that increasing rider density will have a 
greater effect on lowering unit costs. 

RELATION OF UNIT COSTS TO SIZE 

The agencies and the type of service that they pro­
vide differ from one another in many ways that may 
affect unit costs. In order to isolate the effects 
of size, the effects of other types of differences 
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Opportunity Costs($) Opportunity 
to 

Per Per Per Per Per Per Financial 
Passenger Passenger Service Vehicle Passenger Passenger Costs 
Trip Mile Hour Mile Trip Mile Ratio 

2.78 0.80 13.05 1.40 3.51 I.OD 1.3 
3.01 0.86 12.49 1.3 1 3.8 2 1.07 1.3 
1.85 0.55 15.37 1.74 2.24 0.70 1.2 

3.08 0.78 13.23 1.24 3.55 0.90 1.2 
2.57 0.82 12.93 1.52 3.48 1.07 1.4 

2.57 0.88 12.28 1.56 3.04 1.04 1.2 
3.21 0.61 14.61 1.05 4.44 0.90 1.5 

2.69 0.79 13.29 1.53 3.69 1.05 1.4 
3.68 0.93 12.60 1.10 3.96 1.02 1.1 
2.06 0.67 12.68 1.28 2.29 0.77 1.1 

must be taken into account. 
by developing cost models 
analysis. 

We attempted to do this 
by using regression 

For financial costs, however, we did riot find 
statistically significant models of unit. financial 
costs that included any measure of size. This 
appears to indicate that there are constant returns 
to scale for financial costs. Figure 1, which shows 
financial cost per passenger trip plotted against 
total annual ridership, seems to confirm this, The 
plot shows that there is great variation in unit 
costs for the smallest agencies. Some of this 
variation is probably due to the higher amount of 
shared overhead and volunteer labor that the small 
agencies are more likely to receive. Also, when 
total transportation costs are low, the agencies may 
not control them as - closely, which may add to the 
variation for small agencies. 

The cost models fitted for opportunity costs are 
presented in Table 2. The model of cost per pas­
senger trip explains BB percent of the variation in 
the data and has an F-value of 14.30, which is 
significant at the 1 percent level. The t-values 
indicate that the intercept is not significant and 
the coefficient for revenue from government subsidy 
is significant at the 10 percent level. All the 
other coefficients are significant at the 5 percent 
level. The model for cost per passenger mile ex­
plains 82 percent of the variation in the sample and 
has an F-value of 10.37. The intercept and coeffi­
cient of rider density are significant at the 10 
percent level. All the other coefficients are 
significant at the 5 percent level. 

The effect of increasing the service area when 
rider density is constant is shown in Figure 2. It 
can be seen that there are economies of scale as the 
service area is increased to an optimal size and 
diseconomies above that size. For opportunity cost 
per passenger trip, the most efficient size of ser­
vice area (i.e., the one with lowest unit cost) 
appears to be in the range of 300-500 miles• (see 
Figure 2a) regardless of the rider density. How­
ever, for opportunity cost per passenger mile, the 
most efficient size of service area depends on the 
rider density as shown in Figure 2b. This may 
reflect the relationship between service area and 
average trip distance. When rider density is high, 
service may be more efficiently provided if trip 
distances are kept short (which is an inherent 
result of small service areas), It should be men­
tioned that there were no agencies in the sample 
with service areas in the range between 350 and 750 
miles• and only a few larger than 750 miles•. 
In fact, the majority of service areas (25 out of 



22 

Figure 1. Financial costs per passenger 
trip versus annual ridership. . ~ $5.00 
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(one way trips per rear) 

Table 2. Models of opportunity cost for 
Dependent Variable special services for elderly and handi-

capped. Independent Cost per Cost per 
Variable Passenger Trip t-Value Passenger Mile t-Value 

Intercept -0.0398 0.02• --0.8157 1.86b 
Measure of output 

Service area ( J 00 miles2) -2.4512 4.69 -0.3812 2.44 
(Service are• )2 +0.2849 4.82 +0.0439 2.70 
Rider density (10 000 trips/mile 2) -1.0593 2.25 -0.3744 1.95b 
Passenger miles (10 000 trip miles) +0.0052 2.22 
!/passenger miles +0.3655 

Quality of output 
Avg trip distunec (miles) +l.0837 3.21 
(Avg trip distance)2 -0.0869 3.57 
I/avg trip distance +1.0451 5.56 
Mode (d) (1 = demand responsive) +0.9131 5.03 
Proportion wheelchair +3.7931 2.26 

Input price 
Driver wages ($/h) +0.8642 2.60 +0.2823 3.47 

Organizational factors 
Government agency (d) (1 = government agency) -2.5758 3.11 -0.3973 2.91 

1.76b Proportion government subsidy +1.6710 
Individual volunteers (d) +3.0020 2.35 

Environmental factors 
Proportion older than 65 (%) -0.1827 2.96 -0.0350 2.30 

R2 0.88 0.82 
F-value 14.30 10.37 

Note: (cJ) indicates dummy variable. Unless otherwise indicated, the t-value is significant at the 5 percent level . 
at-Value is not significant , 
bi . Value is significant at the 10 percent level. 

36) are 36 miles 2 or less. Thus, this sample 
provides evidence for a U-shaped curve, but it may 
not be accurate as to the size of service area at 
which costs begin to rise or how low they are at the 
optimum size, 

The effects of increasing rider density on oppor­
tunity unit costs are shown in Figure 3. The effect 
on cost per passenger trip is constant decreases in 
cost with increasing scale, For cost per passenger 
mile, the effect depends on the size of the service 
area. Agencies with very small service areas expe­
rience economies of scale for all ranges of rider 
density in the sample. Agencies with medium or 
large service areas, however, have U-shaped cost 
curves with respect to costs per passenger mile. 

In summary, it appears that agencies with very 
small service areas and low rider densities are 
inefficient. They probably could reduce unit costs 
by expanding ridership either by increasing rider 
density (e.g., broadening criteria for service) or 
by increasing service area, Agencies with large 
service areas appear to operate more efficiently 
with low rider densities, Thus, large service areas 

may be efficient in low-density or rural areas 
(where they are probably necessary if enough desti­
nations are included to be useful to the passengers) 
but less efficient in dense, urban areas. Obvi­
ously, these implications need to be tested fur­
ther. If the actual causes of the relationships 
were further understood, it might be possible to 
overcome the apparent inefficiencies of certain 
combinations of sizes of service areas and rider 
densities by transferring management or operating 
techniques. 

FINAL REMARKS 

Although our research indicates that there are 
economies of scale when total resources are con­
sidered, there are problems with recommending the 
coordination or consolidation of special transpor­
tation services in order to take advantage of the 
potentially greater efficiency of a larger rider­
ship. One difficulty concerns the use of unpriced 
resources (i.e., shared overhead and volunteer 
labor) under a new organizational arrangement, A 
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Figure 2. Effect of service area on unit opportunity cost. 
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second is based on empirical evidence concerning the 
actual unit costs of consolidated and coordinated 
services. 

Our study of economies of scale indicates that 
from the point of view of actual money paid (by the 
provider and by other organizations that subsidize 
the provider) for special transportation services, 
returns to scale seem to be constant. In other 
words, there is no optimal size for special trans­
portation services. On the other hand, from the 
point of view of total resources used, there are 
economies of scale. Special transportation services 
with small service areas and/or low rider densities 
are inefficient. (Agencies with very large service 
areas are also inefficient.) Thus agencies with 
very small riderships would apparently operate more 
efficiently if they enlarged their ridership or if 
they coordinated or consolidated their transporta­
tion services with other agencies. But this is true 
only if the unpriced resources (i.e., shared over­
head and volunteer labor) are effectively used in 
some other capacity after coordination or consolida­
tion. Given the tight budget constraints of most 
agencies providing special transportation, it seems 
likely that any shared overhead released by a reor­
ganization of transportation services will be put to 
good use. Although there are relatively few agen­
cies that use volunteer drivers, the effect of 
volunteers in reducing financial cost is much 
greater. Further, these agencies may not find other 
uses for the volunteers and, if they do, the volun­
teers may not offer their time for the new job. 
Although most providers seem to prefer not using 
volunteer drivers (because they are less reliable, 
do not have special training, and increase problems 
with insurance), agencies with tight budgets may 
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~ider density = 20 trips/square mile 

Hider density= 400 trips/square mile 

Rider density = 1500 trips/square mile 

Service Area 

(square miles) 

500 750 

have no choice other than to continue to use volun­
teers or to discontinue the provision of transpor­
tation. 

The coefficients of the other variables in the 
opportunity cost models are for the most part as 
expected. Cost per trip increases with average trip 
distance up to distances of about 6 miles. For 
trips longer than 6 miles, the cost begins to fall 
off because the longer trips are usually provided by 
subscription and fixed-route service at higher vehi­
cle productivities. The cost per passenger mile 
falls off and gradually flattens out as trips get 
longer. The models indicate (as Table 2 also did) 
that providing demand-responsive service is more 
expensive per passenger mile and providing wheel­
chair service is more expensive per passenger trip. 
Unit costs go up as driver wages go up, which is 
expected. Unit costs go down as the percentage of 
the population of the service area that is 65 or 
older increases. Since many of the agencies serve 
the elderly, increases in elderly population mean 
that trip origins are closer together, thus decreas­
ing the time and mileage spent in deviating to pick 
up passengers. 

If the agency assigns voluntary drivers to indi­
vidual trips, the opportunity cost per trip is con­
siderably higher. This appears to be an inefficient 
use of labor; however, it may be that the drivers 
would not volunteer if they were assigned to drive a 
van picking up several passengers for a set period 
of time. As the agencies that assign volunteers to 
individual trips usually provide trips with few 
other alternatives (e.g., they cross jurisdictional 
boundaries), they may be filling a rather special 
role in transportation for the elderly and the 
handicapped. 
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Figure 3. Effect of rider density on unit opportunity 
cost. 
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Finally, if the transportation is provided by a 
government agency, the unit costs are lower, as was 
also shown in Table 1 and discussed in the last sec­
tion. However, the opportunity cost per passenger 
trip increases 1. 7 cents for every 1 percent of 
operating revenue provided by government subsidy. 
Two possible causes for this relationship are the 
costs of accountability (e.g., more record keeping) 
and the inefficient use of resources that the agen­
cies perceive as free (i.e., the subsidies). The 
nature of the relationship among government opera­
tion, government subsidy, and cost requires further 
investigation. 

The second problem with increasing efficiency 
through consolidation is that empirical evidence 
indicates that the unit costs of agencies providing 
consolidated transportation are actually higher than 
the opportunity costs of uncoordinated special 
transportation services. [This evidence comes from 
research we are currently engaged in as well as 
previous research by others (1) • J These increased 
unit costs are undoubtedly due partly to the in­
creased management necessary to coordinate services 
for several agencies that have differing require­
ments. Probably more importantly, however, these 
transportation-only agencies increase costs in 
attempting to improve the quality of their product. 
Our research indicates that they do provide a higher 
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quality of transportation; for instance, vehicles 
are maintained better and drivers have more training. 

This poses a difficult choice for those inter­
ested in special transportation. Ideally, special 
transportation services should be consolidated so 
that the transportation is efficient and of high 
quality. However, this apparently will result in 
higher costs in a period when funds are getting 
scarcer. 
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Two Options for Travel Needs of Mentally Retarded: 

Implications for Productivity and Cost-Effectiveness 
JANEK. STARKS 

The mentally retarded have a growing effective demand for transportation be­
cause of progressive deinstitutionalization. Simultaneously, local transit opera­
tors have a renewed obligation to implement special efforts that meet the travel 
needs of the retarded. This paper examines two options that would comply 
with the interim directives pertaining to Section 504 of the Rehabilitation Act 
of 1973. First, mobility training for independent travel on fixed-route systems 
is a very cost-effective option of interest to both line-haul operators and social 
service agencies who must purchase transportation for the mentally retarded. 
Furthermore, independent travel ability greatly enlarges employment, recrea­
tional, and locational opportunities for the mentally retarded individual. The 
second option is extending paratransit services to the mentally retarded. 
Client mixing and time sharing of the mentally retarded with other patrons, 
especially the elderly, can be both practicable and desirable. Incorporated 
paratransit services for the mentally retarded are practicable because of the 
complementary travel-demand patterns of the elderly and the retarded. Com­
bined services are desirable because the mentally retarded can form a ridership 
core that is efficient and remunerative to serve. Problems can and do arise, oc­
casionally because of client misbehavior, more often because of inadequate 
planning by transit operators. Nonetheless, incorporating the mentally re­
tarded onto paratransit systems already serving the elderly or devising a sys­
tem for the retarded can significantly raise the productivity of special transit 
systems. 

The mentally retarded make up a significant fraction 
of the nominally handicapped. In the United States 
they represent 3 percent of the national population, 
or approximately 6,1 million individuals. The ma­
jority of retarded persons--between 75 and 90 
percent--can, with special assistance, be expected 
to function independently in community life(]). 

Unfortunately, the mentally retarded have been 
uniformly overlooked by federal transportation 
policymakers, despite their sizable numbers, their 
special transportation needs, and, most importantly, 
their qualification as a distinct trans­
portation-handicapped population under relevant fed­
eral legislation (1), The most widely used estimate 
of the national population of the elderly and 
physically transportation handicapped is 7. 4 mil­
lion (1) , However, the mentally retarded are not 
included in this count (unless they are also 
physically handicapped). This omission is rather 
astonishing: The addition of the 6 .1 million men­
tally retarded persons to the 7. 4 million elderly 
and physically disabled would exceed the initial es­
timate of the travel handicapped by 82 percent. It 
suggests that there is really a total of 13,5 mil­
lion transportation-handicapped individuals in this 
country. 

This is a particularly appropriate time to ex­
amine the transportation needs of the mentally 
retarded and the major options available to meet 
those needs. First, u.s. transit operators have 
just received new interim directives from the u.s. 
Department of Transportation (DOT) concerning their 
obligations to the physically and mentally handi­
capped. Because of these new policy directives, 
many local transit operators are struggling to de­
fine and develop new transportation services. 

Second, this is an opportune moment to examine 
the special transportation problems of the mentally 
retarded because of the increasing emphasis in the 
social service delivery system on the de±n­
stitutionalization of the mentally retarded, As 
more of these citizens are returned to the community 
or are placed there directly, their effective demand 
for transportation services will increase. 

Third, some agencies and institutions dealing 
with the mentally retarded have not recognized the 
potential effectiveness of several transportation 
options in meeting the needs of the mentally re­
tarded. In particular, these agencies have been 
slow to perceive the value and success of training 
the mentally retarded to use conventional 
fixed-route transit. 

CHOOSING MOST COST-EFFECTIVE OF 
TWO MAJOR TRANSPORTATION OPTIONS 

This paper will focus on two separate methods of 
meeting the transportation needs of the mentally re­
tarded: mobility training and the provision of sep­
arate special paratransit services. The paper will 
suggest how these two options can and should be 
viewed by agencies in three different positions: 

1. Local communities and transit operators en­
deavoring to devise the most appropriate or 
cost-effective method of serving different types of 
handicapped people, 

2, Current special efforts or community para­
transit systems trying to increase the usefulness 
and productivity of thei.r services, and 

3, Agencies responsible for the mentally retarded 
who are struggling to provide these citizens with a 
productive and meaningful life. 
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This paper argues that the most appropriate 
response to the transportation needs of the mentally 
retarded will be conditioned by the kinds of trans­
portation services available in a given community. 
Where fixed-route transit services exist, 
travel-training is an effective and usable option 
for most of the mentally retarded. Where special 
transportation systems are the only available or 
feasible service, the productivity of these services 
could be enhanced by incorporating the mentally re­
tarded into the existing system. The implementation 
of both options might be practicable and 
cost-effective in communities served by both para­
transit services and fixed-route transit. 

It is imperative that transit operators and para­
transit systems operating in part or totally with 
DOT funds recognize that they have the legal ob­
ligation to serve the mentally retarded. This paper 
suggests that it is crucial for such systems to con­
sider the most cost-effective way to provide these 
citizens with required services. If they do not, 
such systems may be inundated with the inevitable 
demand of these citizens as their numbers increase 
in transit service areas (through dein­
stitutionalization) and they or their advocates 
become aware of their rights. 

Careful planning will allow transit operators and 
paratransit systems to accommodate the mentally re­
tarded in the most cost-effective manner. Moreover, 
this paper argues that such systems can use the 
travel patterns of these citizens to increase the 
overall ridership and productivity of both para­
transit and conventional transit services. 

LEGAL OBLIGATIONS TO MENTALLY RETARDED 

The mentally retarded clearly are encompassed by the 
interim regulations pertaining to Section 504 of the 
Rehabilitation Act of 1973, issued by DOT on July 
21, 1901, by virtue of the inclusion of the retarded 
in previous legislation (l)• The eligibility of the 
mentally retarded for prior special-efforts legis­
lation is established by Section 16(d) (2) of the Ur­
ban Mass Transportation Act of 1964, which states 
that 

for the purposes of this act the term "handi­
capped person" refers to any individual who, by 
reason of illness, injury, age, congenital mal­
function, or other permanent or temporary in­
capacity or disability, is unable without special 
facilities or special planning or design to 
utilize mass transportation facilities as ef­
fectively as persons who are not so affected. 

Under the interim regulations, local transit 
operators who are recipients of Urban Mass Trans­
portation Administration (UMTA) Section 5 funds are 
allotted autonomy in how and to whom they provide 
special transportation services. The only stip­
ulation is that operators must make a minimum ex­
penditure in amounts equivalent to 3.5 percent of 
their Section 5 funds on special-transportation ef­
forts for all the handicapped (Federal Register, 
Vol. 46, No. 138, July 20, 1981). 

However, the interim directives charge 
special-efforts transit operators to focus their 
compliance endeavors on "those handicapped persons 
who are employed or for whom the lack of adequate 
transportation constitutes the major barrier to em­
ployment or job training." This requirement is es­
pecially applicable to the mobility needs of the 
mentally retarded, whose primary travel demand is 
for commutation to job-training centers or com­
petitive or residual (workshop) employment 
destinations (J-2). 
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OPTION ONE: MOBILITY TRAINING FOR 
FIXED-ROUTE TRANSIT 

Mobility training is a program designed to teach 
mentally retarded pupils how to ride regular 
fixed-route transit without continuing assistance or 
special aids. The number of retardates who are 
potentially able to benefit from mobility training 
is very high--5.4 million (of moderately and mildly 
retarded individuals), or 89 percent of the national 
population of 6.1 million retarded persons (.§). 

Independent travel ability benefits the retarded 
individual in several ways. Increased mobility en­
larges employment opportunities, improves the ac­
cessibility of educational and recreational 
resources in the community, and enhances the in­
dividual's sense of worth and competency (2,2). 
Furthermore, independent mobility for the mentally 
retarded reduces significantly the social service 
cost of providing alternative special transportation 
services to untrained individuals (2,2). 

Mobility-training programs for the mentally re­
tarded were adapted largely from earlier training 
programs created for the blind (ll• Curricula from 
a variety of programs that instruct the mentally re­
tarded in the use of fixed-route transit share a 
number of features: a very high teacher-to-pupil 
ratio, safety and pedestrian skills, and route 
familiarization and on-site training (~-2). A more 
detailed description of mobility training was 
provided in an earlier paper (2). 

The applicability of mobility training in any 
community depends on whether a line-haul system is 
in place. When it is, mobility training is, with 
certainty, the cheapest available alternative. It 
is more cost-effective to train a mentally retarded 
individual to ride a line-haul system than to 
provide that same person with specialized trans­
portation services. 

Comparing Costs of Mobility Training and Specialized 
Services 

If both options are a possibility, the costs can be 
compared. The full cost of mobility training can be 
contrasted with both the average and the marginal 
cost of providing equivalent paratransit service for 
the same number of trips. Unfortunately, such a 
comparison is possible only when both sets of cost 
data are available. 

Current mobility-training costs have been pro­
vided by the Center in Mental Retardation, located 
at the California State University at Los Angeles 
{CSULA). This program, which was begun in July 
1980, has trained 140 mentally retarded individuals 
to travel independently by using the Southern Cali­
fornia Rapid Transit District (SCRTD) bus system. 

The Center in Mental Retardation reports the 
average, one-time cost of instruction to be ap­
proximately $280 for each individual. This average 
cost includes administrative overhead, salary and 
expenses for instructors, insurance, and the pur­
chase of the SCRTD bus passes required for the 
training period. The $280 includes additional 
training, although recidivism (the need to relearn 
travel skills) is not a problem. Instead, re­
training has been devoted to learning additional 
routes, which enables the retarded client to take 
advantage of expanded recreational and social 
opportunities. 

Data from several sites (e.g., the Center in Men­
tal Retardation and the Good Shepherd Center for In­
dependent Living in Los Angeles, the Center for the 
Retarded in Houston, and the Conrad School in Pitts­
burgh) show that individual instructors are able to 
train a minimum of 36 mentally retarded pupils a 
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year to successfully use fixed-route transit. Often 
the number of individuals trained is much higher. 

From the perspectives of both transit operators 
and social service agencies, the cost of training 
(and subsidizing travel thereafter, if necessary) is 
much cheaper than the cost of providing or pur­
chasing special transportation services. The 
average cost per one-way trip supplied through 
special transit services has been estimated to vary 
from $7.62 (]) to $10.40 (J!), The State of Cali­
fornia currently sets a maximum rate of $9. 65 per 
round trip, which private transit providers are al­
lowed to charge for ambulatory individuals. 

The following scenario, by using Los Angeles data 
(which may be on the higher end of the cost 
spectrum), illustrates the difference in cost 
between the options of mobility training and special 
transportation services. If a mentally retarded in­
dividual needs to travel to a workshop 250 days a 
year, the cost for one year would be estimated as 
follows: 

1. Mobility training: The cost of training 
($280) combined with the cost of bus passes for 11 
months purchased from SCRTD ($286) yields a total 
cost of $566, which, divided by the number of 
one-way trips (500), yields a cost of approximately 
$1.13 per one-way trip. 

2. Purchased paratransit: The cost of purchasing 
the same 500 one-way trips from a private provider 
(at $9,65 per round trip) would total $2412.50 an­
nually, 

3. Supplied paratransit: The cost of directly 
supplying those 500 one-way trips, even at $7.62 per 
one-way trip, would be $3810 annually. 

It is obvious that, in terms of costs alone, 
travel training is a far more cost-effective spec­
ial-efforts alternative. The cost of instruction 
for mobility training would have to more than quad­
ruple in order to become equivalent to the costs of 
supplying or purchasing special paratransit ser­
vices. Conversely, from the perspective of social 
service agencies, for every four or more individuals 
who can, with mobility training, be diverted from 
paratransit to fixed-route transit, one additional 
person can be supplied with special transportation 
who is not capable of being travel-trained. 

Further Conside r ations Reg a rding Mobility Training 

Investment in mobility training is justified by the 
reported high rates of success. The Ray Graham 
Center in Chicago reported that, of 40 individuals 
who participated in their training program, 90 per­
cent achieved proficiency in independent travel 
(4), The Center in Mental Retardation in Los 
A; geles reports that only one of the 140 individuals 
who have undertaken training since the program began 
in 1980 was unable to learn independent travel 
skills, This represents a remarkable rate of suc­
cess because the Center in Mental Retardation used 
no preselection criteria other than need for 
participation in the program. 

The primary impetus for establishing mo­
bility-training programs has been the great need to 
travel to workshop or job-training sites (_i,.2_). At 
the Center in Mental Retardation, an estimated 80 
percent of the clients were trained for home-based 
trips to workshop sites. Furthermore, the Center 
expects that those individuals who receive training 
will continue to travel independently to workshop 
sites when training is completed. It is important, 
therefore, that transit operators note that this 
overwhelming need for work or workshop trips ful­
fills the interim 504 directives, which require that 

27 

special efforts be focused on trips for these pur­
poses (Federal Register, Vol. 46, No. 138, July 20, 
1981). 

OPTION TWO: SPECIAL TRANSIT SERVICES 

In the absence of effective line-haul transportation 
service the mentally retarded must rely on special 
transit services, including those provided by tran­
sit operators in compliance with the 504 
directives. In fact, the mentally retarded are cur­
rently using these services in substantial numbers. 

Information from several quite diverse systems 
indicates the magnitude of the effective demand of 
the mentally retarded for these services : The men­
tally retarded make up 30 percent of the ridership 
on special transit systems in Riverside and Pomona 
Valley (southern California), more than 33 percent 
of the ridership on Metrolift (Houston), 25 percent 
of the ridership of the special transit system in 
Fort Worth, and 33 percent of the ridership from a 
five-county area served by the Southeastern Michigan 
Transportation Authority (SEMTA). The patronage of 
the mentally retarded was neither anticipated nor 
planned for when these systems were implemented. 

This paper argues that paratransi t systems sub­
ject to Section 504 mandates or to similar state 
mandates (as in California) must recognize the 
potential as well as the problems offered by the 
travel patterns of the mentally retarded. · These 
citizens have the legal right to use such systems. 
Ignoring their needs will not lessen the likelihood 
that they will use, and perhaps overwhelm, spec­
ial-efforts systems. At the same time, an in­
telligent approach to meeting the special needs of 
the mentally retarded will often increase the 
overall efficiency and productivity of the system. 

This last point should be of interest to com­
munity and social service paratransit systems not 
subject to Section 504 mandates. Recognizing the 
special travel patterns of the mentally retarded can 
be useful to system planners trying to increase the 
productivity of their system or effectively exploit 
underutilized capacity. 

Men t a l l y Re t arded as Core of Spe c ial Transit Servi c e 

Special-efforts transit operators and other com­
munity transportation providers should note that, 
under certain conditions, the mentally retarded can 
constitute a ridership core of regular or periodic 
travelers frequently using a system (1). They may 
serve as the foundation of a paratransi t system by 
virtue of both the nature and the quantity of the 
trips they make. 

Many systems for the elderly and the handicapped 
currently serve sizable numbers of elderly people 
(10). The travel demand of the mentally retarded is 
divergent from, yet complementary to, the travel 
demand of the elderly. The mentally retarded have a 
greater density of demand than do the elderly in 
terms of spatial location and the frequency of 
travel. The progress of deinstitutionalization has 
resulted in a situation where, increasingly, in­
dividuals who formerly would have been housed in 
large congregate-care facilities are now consigned 
to group living in the community. 

Other travel characteristics exhibited by the 
mentally retarded augment this density of demand . 
These include a conventional commutation-trip pat­
tern according to trip purpose, trip frequency, and 
time of travel. Just as with travel-training, the 
primary trip purpose of the mentally retarded who 
rely on paratransit systems is travel to workshops 
(1,ll.,11). 
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For example, Get About, a system serving all the 
elderly and handicapped in the Pomona Valley of 
California, reports that for a three-month period 
ending in June 1981, travel to workshop sites con­
stituted 37, l percent of all passenger trips taken, 
On this system travel to workshop sites is conducted 
on a regular and frequent basis, usually three to 
five days a week. This pattern is seen in other 
systems that have a sizable clientele of the men­
tally retarded (.2_,11,12). 

The elderly have a demand for special transit 
services that is quite distinct from the travel 
demand of the mentally retarded. The elderly are 
quite often less efficient to serve and are becoming 
more so in part because they are becoming more 
locationally dispersed. For example, in Los 
Angeles, the elderly have increasingly begun to live 
independently in separate households; in turn, such 
households are decentralizing within the Los Angeles 
region (13). The trend toward the decentralization 
of the residential location of the elderly has been 
confirmed as a national trend for metropolitan areas 
(14), Lowered living density decreases the level of 
demand for transit services and also renders those 
services more difficult to deliver (15), 

The primary travel demand by the elderly for 
special transit services is for social and 
recreational needs combined with a more occasional 
need for social service and medical trips (16), 
Correspondingly, the need for this travel is~at 
sporadic, infrequent intervals, Unless elderly 
patrons are attending congregate meals, travel by 
the elderly on paratransi t systems is conducted on 
an individual rather than on a group basis. All 
these factors will reduce vehicle productivity for 
special systems serving the elderly, 

On the other hand, the mentally retarded who have 
a need to attend workshops tend to travel in groups 
and with greater frequency than either the elderly 
or the physically handicapped and with a need for 
travel that is concentrated in the peak periods. 
Also, because they are traveling to shared des­
tinations, the mentally retarded can be served on a 
relatively fixed route. All these trip-making 
characteristics increase vehicle productivity for 
systems serving the mentally retarded (17). 

Travel Patterns and Vehicle Productivity 

Because the travel demand of the mentally retarded 
is predominantly directed toward peak periods 
whereas that of the elderly is directed toward the 
off-peak, complementary demand patterns are 
created, Thus, paratransit operators can time-share 
their clients, providing subscription service in the 
peak and demand-responsive service largely for the 
elderly in the off-peak. By taking advantage of 
this time-sharing potential, operators can improve 
vehicle productivity without having to increase 
their systems' capital stock investment (18), 

Time-sharing was used in this fashionby a para­
transit system serving Rochester, New York, The As­
sociation for Retarded Citizens there needed to have 
some of their clients transported to a workshop. By 
allocating vehicle time to serve this group, the 
paratransit operator was able to provide at least 
twice as many trips per vehicle service hour as 
could be provided by the regular service for the 
elderly and handicapped (.2.), In this instance, the 
paratransit services were created around a ridership 
core composed of the mentally retarded. 

A different example, Call-a-Ride of Barnstable 
County, Inc., of Massachusetts, is a de­
mand-responsive system that was originally created 
to serve the elderly and physically handicapped in a 
rural area. A fiscal crisis precipitated by a loss 
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of funding motivated the system to incorporate the 
mentally retarded into its existing services. 
Through incorporating the retarded, Call-a-Ride was 
able to share indirect costs and extend more ser­
vices to individuals with special transportation 
needs. The system was able to increase its rider­
ship for fiscal year 1978 from 46 000 trips to 70 
000 trips (an increase greater than 52 percent) 
without having to expand its vehicle fleet (12). 
This ensured Call-a-Ride's continued operation. ~ 

Easyride of New York City provides an instructive 
example of the consequences of not incorporating the 
type of demand-responsive services most used by the 
elderly with subscription services most useful to 
the mentally retarded, Easyride was established to 
serve primarily the elderly; consequently, only 3 
percent of its ridership consists of mentally re­
tarded patrons (19). Furthermore, Easyride reported 
a vehicle productivity figure (measured as the num­
ber of trips divided by the number of service hours) 
of 2,15, This figure would have been lower had not 
Easyr ide transported groups of elderly clients to 
congregate meal sites. 

Easyride attributed its low productivity to in­
ordinate amounts of nonproductive vehicle time 
caused by the underutilization of the system during 
peak travel periods (19), A system like Easyride 
could have improved its productivity by using the 
travel demand of the mentally retarded to exploit 
empty service hours. It appears that increasing the 
ridership of the mentally retarded beyond 3 percent 
would have constructively addressed the need re­
ported by Easyride to "increas (e) demand du ring the 
early morning and late a fternoon service periods" 
(19), 

Compar i son of Two Sys t ems 

Easyride has previously been compared with 
Dial-a-Bat of Brockton, Massachusetts, because both 
systems possess comparable service areas and fleet 
sizes (!2_), Most of the patronage of Dial-a-Bat ex­
hibits a travel-demand pattern that is equivalent to 
the demand for travel by the mentally retarded on 
other systems (no claim is made that Brockton's sub­
scription service is used largely by the mentally 
retarded) (..!!}, 

Contrasting unit operating cost ratios of both 
systems illustrate the consequences of not in­
corporating pea k subscription services for t he men­
tally re ta rded with off - peak demand-re sponsive 
services for the elderly, Table l illustrates the 
opportunity costs of foregone vehicle productivity 
(19). 

The subscription-based ridership core contributed 
significantly to Dial-a-Bat's productivity, For ex­
ample, the vehicle productivity ratio of 12, 73 ob­
tained for Dial-a-Bat's subscription service greatly 
exceeded the vehicle productivity ratios generated 
by the demand-responsive systems of both Easyride 
and Dial-a-Bat (2.15 and 1.58, respectively). Even 
though Dial-a-Bat's demand-responsive productivity 
alone was even lower than Easyride's, the average 
productivity of Dial-a-Bat 's combined system (7.15) 
was three times greater than that of Easyride, 
Dial-a-Bat was explicitly able to use the contracted 
subscription services to cross-subsidize the de­
mand-responsive service, which was less efficient to 
provide (11), 

Potential Conflicts 

Although paratransit systems can increase 
productivity by incorporating the mentally retarded 
into the system, problems can arise in some sit­
uations. If a paratransit system is at service 
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Table 1. Operating costs of foregone vehicle productivity . 

Unit Operating Ratio 

Dial-a-Bat 
Easyride 

Demand- (demand-
Cost Subscription Avg Responsive responsive) 

Vehicle productivity 12.73 7.15 1.58 2.15 
Fare level ($) 3.50 1.00 NA 
Recovery ratio(%) 40 NA 
Revenue per vehicle 5.60 NA 
hour($) 

Cost per trip($) 1.02 3.26 5.49 12.87 
Daily trip generation 358 91 144 

Notes: Adapted from earlier table (!JO. NA= not applicable. 

capacity, it may experience congestion because of 
excess demand by the mentally retarded for 
peak-period service hours. This reduces the ability 
of the paratransit operator to serve de­
mand-responsive trips. Often, as on the Houston 
Metrolift, elderly patrons are denied service during 
the early morning and late afternoon service 
periods, which are instead devoted to trips made by 
agency-contracted mentally retarded patrons (20). 

The problem of congestion is caused by limited 
capacity and by social service agencies who " dump" 
their clients onto paratransi t systems provided by 
both transit operators and community-wide social 
service agencies. This problem is encouraged by a 
low fare or donation-only policy. A combination of 
low fares and flexible rules regarding the 
eligibility of patrons creates a cost-savings in­
centive for agencies to use the system for their 
clients to a degree unanticipated by the operator. 

This phenomenon is currently being experienced by 
Get About, a donation-based human service trans­
portation system serving the Pomona Valley in 
southern California, Get About transports large 
numbers of the elderly, the orthopedically crippled, 
and, more recently, mentally retarded clients of 
social service agencies. The ridership share of the 
mentally retarded has increased substantially. Of 
all the trips provided for July 1981, 44 percent 
were taken by 130 mentally retarded individuals. 
This has created congested service during the peak 
travel periods and has forced elderly patrons to 
compete for service with the mentally retarded, 

Although the total number of mentally retarded 
users on Get About is higher, these 130 regular 
riders form a ridership core that travels five days 
weekly to congregate workshop sites (37,l percent of 
total passenger trip purpose), 

Get About attributes its 22 percent increase in 
productivity (e.g., from 2,89 to 3,54 trips per 
vehicle hour) to the addition of these mentally re­
tarded patrons to its system during 1980 and 1981. 
Yet, because Get About is donation-based, it cannot 
rely on a guaranteed cost recovery through donations 
to cover the increased marginal costs of extending 
services to these clients. Get About is faced with 
the paradox of increased productivity without a con­
comitant increase in revenue . 

POLICY: ISSUES, PERSPECTIVES, AND SUGGESTIONS 

Neither mobility training nor special transit ser­
vices should be pursued exclusively. There will al­
ways be a profound need by some percentage of the 
mentally retarded for special escorted trans­
portation even when an effective line-haul system is 
in place. Also, in areas without line-haul transit, 
special transportation services may represent the 
only option for the mentally handicapped. In areas 

served by fixed-route transit, 
training and strictly regulated 
vices may together represent an 
approach to compliance with 
directives. 
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however, mobility 
special transit ser­
effective, concerted 

the interim 504 

The eligibility of the mentally retarded for spe­
cial transportation services is not abated entirely 
if, with training, they could ride buses for some 
trips. However, transit operators should not pro­
vide duplicative special transportation services 
covering routes also served by fixed-route transit 
to persons who could be trained to use such transit, 

Suggest ions f or Tr a nsit Opera tors Regardi ng Mobility 
Training 

The mobility-training option, from the perspective 
of the transit operator who provides both line-haul 
and special transportation services, represents a 
tool for diverting the effective demand of the men­
tally retarded from paratransit to regular transit 
modes. As noted earlier, mobility training is in­
herently more efficient to provide on an individual 
basis than are special transit services, Sub­
stitution of a cheaper service ensures that the 
transit operator will achieve a more efficient al­
location of the expenditures for special efforts. 

Mobility training can be interpreted by transit 
operators as the provision of an indirect trans­
portation service and therefore is in compliance 
with the interim 504 directives. Payment of the ex­
penses incurred by mobility training rather than 
providing training directly would also constitute 
compliance. 

There are three ways transit operators can pro­
vide travel-training. First, they may directly pay 
agencies to provide training or they may subsidize 
training efforts by granting agencies or schools 
complimentary bus passes, Second, transit operators 
can provide buses or operating personnel to assist 
training endeavors, as do, for example, SCRTD, the 
San Mateo Rapid Transit District, and the Chicago 
Transit Authority (_i), Third, transit operators can 
initiate system changes (e.g., routing, hours of 
service) in order to more fully accommodate the work 
and recreation travel needs of the mentally re­
tarded. l'\ttention to the job-training and workshop 
needs of the mentally retarded would comply with the 
special section of the interim 504 directives. 

Special Transportatio n Services 

Suggestions for Transit Operators Receiving 
Section 5 Funds 

The provision of special transportation services to 
the mentally retarded is of course currently an op­
tion for transit operators who are recipients of 
Section 5 funds, Paratransit systems provided by 
transit operators must actively consider the men­
tally retarded when planning how to meet their 
special-efforts obligations. Not only do transit 
systems have an obligation to provide services to 
the mentally retarded as to other trans­
portation-disadvantaged groups, but there exists an 
incentive for doing so--the capture of the pro­
ductive service features of the travel demand of the 
mentally retarded, 

The best way to accommodate the divergent demands 
of both the elderly and the retarded is to adopt a 
dual system like Dial-a-Bat's, whereby two (or more) 
services are provided from one physical plant. 
There are several advantages to using a contract 
subscription service to handle the concentrated de­
mand displayed by the mentally retarded. The 
pivotal advantage is that the paratransit system can 
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recover some of the costs of service through con­
tracts with social service agencies. 

Contracts accomplish two benefits: they create a 
predictable source of revenue for the operator, and 
attractive contract rates will allow the operator to 
manage demand. By encouraging agencies to register 
their clients, the operator will be able to induce 
demand for services and yet discourage agencies from 
the unrestrained "dumping" of their clients on the 
system (lQ) • 

Transit operators can expect to charge a sig­
nificant portion of the cost of services because 
social service agencies dealing with the retarded 
have a relatively inelastic demand for the purchase 
of transportation for their clients, Social service 
agencies that represent the mentally retarded are 
often willing to pay the costs required to transport 
their clients to workshops and for other critical 
needs. 

Some issues of equity can arise when public sys­
tems charge differential fees for subscription ser­
vices (versus demand-responsive trips). In this 
regard issues of both fare and level-of-service 
equivalency between special transit services and 
public line-haul systems are also raised (1!_). 

These issues cannot be addressed directly here, yet 
I can note that paratransit operators may argue that 
they provide qualitatively better levels of service 
to mentally retarded (subscription) clients in sev­
eral ways. 

First, subscription services eliminate the need 
to make continuing reservations and therefore guar­
antee daily (or recurring) capacity (21). Second, a 
special transit trip often takes only half as long 
as it would if it were supplied through line-haul 
transit (21). Third, escorted travel, if necessary 
for some agency clients, would constitute an im­
provement in service. Therefore, transit operators 
may argue that they are justified in charging cor­
respondingly higher rates for those peak-period ser­
vice hours when escorted, subscription travel 
services would be offered. 

Suggestions for Agencies and Transit 
Operators Not Receiving Section 5 Funds 

Social service agencies and transportation providers 
(who are not under Section 504 mandates) serving the 
elderly in particular should be aware that as their 
elderly clients become more geographically dispersed 
they will also become increasingly difficult to sup­
ply with transportation services (13). In­
corporating services with those for the mentally re­
tarded will allow these systems to guarantee the 
continuation of acceptable levels of transportation 
services to the elderly. 

It is possible to offer assurances to providers 
who are hesitant to combine transit services for the 
elderly and mentally handicapped because of a con­
cern about social incompatibility. First, the in­
cidence of inappropriate behavior among mentally 
retarded patrons may be expected to decrease as com­
munity placement, rather than institutionalization, 
proceeds; there is a direct correlation between the 
length of institutionalization and the degree of 
social immaturity of the mentally retarded 
individual (]1, p. 213). 

Second, public tolerance of the mentally retarded 
by their neighbors in residential communities im­
proves with increased proximity (23). That the el­
derly can acquire tolerance for the retarded persons 
who share transit services with them is indicated by 
the experience of the Center in Mental Retardation. 
Its mobility-training program purposefully hired 
only senior citizens as travel instructors. Despite 
their initial concerns, these elderly instructors 

Transportation Research Record 850 

developed very strong attachments to their pupils. 
As a final note, segregating travel services and 

facilities for the mentally retarded and the elderly 
is futile when these two populations are in­
creasingly sharing other facilities. A survey whose 
respondents included more than half the institutions 
serving the mentally retarded in the United States 
revealed that 26 percent of their mentally retarded 
clients, on their release from an ins ti tut ion, were 
consigned to nursing home facilities for the elderly 
(lll. 

CONCLUSION 

The recent changes in federal transportation policy 
return a large measure of autonomy to local trans­
portation providers in determining how they should 
respond to special transportation needs. The de­
clining decision role of the federal government co­
incides with the increasing emphasis on com­
munity-based services to the mentally retarded, At 
this juncture, therefore, the mentally retarded have 
a growing need for transportation services, whether 
supplied through special paratransit or through con­
ventional fixed-route transit, whereas local transit 
operators have a renewed obligation to meet the 
mobility needs of the transportation handicapped. 

As an instrument of federal intent the interim 
504 directives are irrelevant to the mentally re­
tarded: Their travel needs have yet to be ex­
plicitly addressed by DOT. Yet transit operators 
should be aware that the mentally retarded may make 
up a significant fraction of the transportation 
handicapped in their service area, that the retarded 
can be served efficiently and remuneratively by 
paratransit, and that mobility training will enable 
some clients to use fixed-route transit. Providing 
these efforts will satisfy federal mandates to com­
ply with the interim 504 directives, Much more im­
portantly, the options described in this paper 
promise to truly enhance the mobility of the 
mentally retarded. 
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vine; and to Mike Dewey, manager of paratransit 
operations for SEMTA, who prompted the idea for this 
paper. 
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