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Systematic, well-designed research provides the most effective 
approach to the solution of many problems facing highway 
administrators and engineers. Often, highway problems are of 
local interest and can best be studied by highway departments 
individually or in cooperation with their state universities and 
others. However, the accelerating growth of highway transpor
tation develops increasingly complex problems of wide interest 
to highway authorities. These problems are best studied through 
a coordinated program of cooperative research. 

In recognition of these needs, the highway administrators of the 
American Association of State Highway and Transportation 
Officials initiated in 1962 an objective national highway research 
program employing modem scientific techniques. This program 
is supported on a continuing basis by funds from participating 
member states of the Association and it receives the full co
operation and support of the Federal Highway Administration, 
United States Department of Transportation. 

The Transportation Research Board of the National Research 
Council was requested by the Association to administer the 
research program because of the Board's recogn:_zed objectivity 
and understanding of modem research practices. The Board is 
uniquely suited for this purpose as: it maintains an extensive 
committee structure from which authorities on any highway 
transportation subject may be drawn; it possesses avenues of 
communications and cooperation with federal, state, and local 
governmental agencies, universities, and industry; its relation
ship to its parent organization, the National Academy of Sci
ences, a private, nonprofit institution, is an insurance of 
objectivity; it maintains a full-time research correlation staff of 
specialists in highway transportation matters to bring the find
ings of research directly to those who are in a position to use 
them. 

The program is developed on the basis of research needs iden
tified by chief administrators of the highway and transportation 
departments and by committees of AASHTO. Each year, spe
cific areas of research needs to be included in the program are 
proposed to the Academy and the Board by the American 
Association of State Highway and Transportation Officials. Re
search projects to fulfill these needs are defined by the Board, 
and qualified research agencies are selected from those that have 
submitted proposals. Administration and surveiJlance of re
search contracts are the responsibilities of the Academy and its 
Transportation Research Board. 

The needs for highway research are many, and the National 
Cooperative Highway Research Program can make significant 
contributions to the solution of highway transportation problems 
of mutual concern to many responsible groups. The program, 
however, is intended to complement rather than to substitute 
for or duplicate other highway research programs. 
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FOREWORD 
By Staff 

Transportation 
Research Board 

This report will be of interest to planners, analysts, and researchers concerned 
with finding ways to meet the mobility needs of physically and mentally handicapped 
persons. Such persons will find the research results adding substantially to the body 
of knowledge concerning characteristics of the handicapped population and their travel 
demand, and alternative transportation solutions and their respective cost effectiveness. 

Recognizing the mobility problems faced by physically and mentally handicapped 
people, transportation providers are trying to develop cost-effective ways to meet the 
transportation needs of these people. There is a need for methods to allow transpor
tation providers to evaluate the cost-effectiveness of the various transportation options 
available. The costs and benefits of carrying out directives such as the U. S. Department 
of Transportation's ruling implementing Section 504 of the Rehabilitation Act of 1973 
are uncertain. Existing transportation services are sometimes competitive, thereby 
draining away available public resources. 

The results of the research conducted under NCHRP Project 8-27 are contained 
in this report. Because several related yet distinct topics are covered in the research, 
the findings are presented in four chapters: 

• Chapter Two presents the findings on the characteristics of the handicapped 
population including the local, regional, and national incidence of transpor
tation handicapped people and important subgroups or market segments of 
the handicapped population. 

• Chapter Three presents the research results on the travel characteristics of 
handicapped people including current trip-making characteristics, the potential 
demand or need for additional travel, and factors affecting the amount of and 
need for travel. 

• Chapter Four contains the research findings on alternative transportation so
lutions including their costs, utilization, and impact on mobility. 

• Chapter Five presents the results of the cost-effectiveness of existing trans
portation services for handicapped persons. 

The research findings have been applied in the development of a User's Guide 
intended for use by medium-to-large-sized transit agency, city government, and MPO 
planners and analysts directly involved in the planning and design of transportation 
services for the handicapped. The Guide is described in Chapter Six of this report 
and is published in a companion document NCHRP Report 262, "Planning Trans
portation Services for Handicapped Persons-User's Guide." 

A useful synthesis of the important findings and conclusions of previous pertinent 
research evolved from the literature review conducted under NCHRP Project 8-27 
and is entitled "Current Practices in Providing Public Transportation Services for the 
Handicapped." This agency report is available for purchase in microfiche from the 
Transportation Research Board (TRB) Publications. 





CONTENTS 

SUMMARY 

PART I 

3 CHAPTER ONE Introduction and Research Approach 
Description of the Problem 
Objectives of the Research 
Research Approach 
Guide to Documentation 

7 CHAPTER TWO Findings: Characteristics of the Handicapped 
Population 

The Problem of Defining the Transportation Handicapped 
Population 

Size of the Transportation Handicapped Population 
Location Within an Urbanized Area 
Market Segments Within the Transportation Handicapped 

Population 
Summary 

13 CHAPTER THREE Findings: Demand for Transportation 
Current Trip-Making Characteristics 
Latent Travel Demand 
Factors Influencing Travel 
Importance of Transportation Relative to Other Needs 
Summary 

31 CHAPTER FOUR Findings: Alternative Transportation Solutions, 
Their Costs, and Their Effectiveness 

Description of the Alternatives 
Costs of the Alternatives 
Effectiveness of the Alternatives 
Attitudes Toward Alternatives 
Summary 

65 CHAPTER FIVE Findings: Cost-Effectiveness Analysis 
Previous Research on Cost-Effectiveness 
Cost-Effectiveness of Existing Transportation Services 
Cost-Effectiveness Sensitivity Analysis 
Comparison of Alternatives 
Summary 

87 CHAPTER six Interpretation, Appraisal and Application 

88 CHAPTER SEVEN Conclusions and Suggested Research 
Conclusions 
Suggested Research 

92 REFERENCES 

PART II 

95 APPENDIX A Survey of Transit and Specialized Transportation 
Service Providers 

100 APPENDIX B Mail Survey of Transportation Handicapped 
Persons 

114 APPENDIX c Transcripts of In-Depth Personal Interviews with 
Five Handicapped Persons in Knoxville, 
Tennessee 

130 APPENDIX o Latent Travel Demand for Alternative 
Transportation Solutions by Market 
Segment 



ACKNOWLEDGMENTS 

The research reported herein was performed under NCHRP Project 
8-27 by The University of Tennessee, Transportation Center. Dr. Ken
neth W. Heathington, Associate Vice President for Research, was the 
principal investigator and Dr. Frederick J. Wegmann, Professor of 
Civil Engineering, was co-principal investigator. The other authors of 
this report are Ors. David P . Middendorf, Associate Director; M. Win
ston Redford, Manager of Financial Services; Arun Chatterjee, Profes
sor of Civil Engineering; and Thomas L. Bell, Assistant Dean for 
Research, all of the Transportation Center, The University of Tennes
see. 

The authors owe their thanks to many individuals who contributed 
materials, ideas, and suggestions for the findings contained in this re
port. Specifically, the authors want to express their appreciation to Dr. 
Thomas C. Hood, Acting Chairman of the Department of Sociology, 

for conducting in-depth interviews of several handicapped people. 
These interviews provided considerable insight into the nontranspor
tation factors that affect the behavior of the handicapped people. 
Thanks are also given to JelT Trombly, a doctoral student in the De
partment of Civil Engineering, and to Leanne Cox, a graduate student 
in the Graduate School of Planning and the Department of Civil En
gineering, for their work in developing the two surveys which were 
conducted as a part of the research project. In addition, the authors 
express their appreciation to the panel members of NCHRP Project 8-
27. The many questions and comments which were made on their re
views of quarterly reports and other materials provided valuable input 
to the project. These comments from the panel represented both .the 
researcher's and the practitioner's points of view. 



COST-EFFECTIVENESS OF TRANSPORTATION 

SERVICES FOR HANDICAPPED PERSONS 

SUMMARY The objectives of National Cooperative Highway Research Program (NCHRP) 
Project 8-27 were to study the cost-effectiveness of a lternative transportation 
services for handicapped persons and to develop guidelines for state and local 
planners, transportation provider s, and decision-makers on determining the most 
cost-effective way of meeting the transportation needs of handicapped peop le. 

Transportation handicapped peop le constitute a smal l, but highly diver se, 
segment of · the population . Their f unctiona l I imitations and abili ties, frequency 
of travel, desire for additional travel, economic status , and access to p ri vate 
automobiles vary considerably. Therefore, it is important that planners stratify 
the transportation handicapped population into distinct market segments so that 
transportation solutions can be more closely tailored to the needs of each. The 
most important and useful ways of segmenting the transportation handicapped 
population are by overall ability to use public transportation, functional d is
ability, and access to private automobiles. 

Transportation handicapped people generally travel less t han ha lf as much 
as other peop le. However, much of this difference in trip-making is because 
most transportation handicapped persons are unemployed. The transportation
handicapped 16 years of age or older make about one-fourth as many wor k trips 
as other individuals in this age group , but they make about 70 percent as many 
non work trips. Although it may be important to narrow and possibly c lose t he 
30 percent gap in nonwork travel, this gap, nevertheless, is not as large as 
commonly believed. Barrier-free transportation, therefore, cou Id have a much 
greater impact on the mobility of transport ation handicapped persons if it 
enabled a larger number of them to gain employment rather than to enab le simply 
some or Lhem to make a few more nonwork trips . However, it is doubtfu l that 
barrier-free transpor tation services will significantly lower the unemployment r ate 
of t ransportation handicapped people. Nearly half of a ll transport ation han d i
capped persons are over 65 years of age , and a lack of transportation is not one 
of the major reasons why many younger handicapped people are unemployed. 

Al t hough the transportation-handicapped do not t ravel very often, their 
latent demand for additional travel appears to be surprisingly low . Various 
measures of latent demand show that it is only a fraction of the current average 
daily t r ip rate of transportation handicapped people. Even if a barrier-free 
transportation service could satisfy the apparent latent demand, the result ing 
average daily trip rate would still be much lower than that of the general public. 

Three general approaches to improving the mobility of handicapped people 
have been suggested and tried in the past--modification of existing fixed-route 
bus systems, specialized door-to-door transportation services, a nd subsidies to 
individual transportation handicapped people to enable them to use available taxi 
services at lower fares. The average additional cost of operating a fixed-route 
bus system that has been made accessible to the handicapped is approximately 
$2 , 000 annually per lift-equ ipped bus. Depending on lift use, the cost per lift 
user can range from a few dollars to over $50. Specialized transportation ser
vices can cost between $8 and $23 per vehicle-hour of service. The cost per 
trip depends on many factors and can range from $2 to $1 5. The av erage cost 
of subsidizing taxi use can vary from less than $1 to ove r $7 per trip. 

To date, none of the foregoing approaches has had a significant impact on 
the mobility of large numbers of handicapped people. Accessible fixed-route bus 
systems, specialized transportation services, and user-side subs idy programs 
have not been heavily used by most handicapped peop le. In most cases, a few 
people have accounted for a large majority of the trips made under each of these 
alternatives. 

The reasons for the low use of ex isting transportation services for handi
capped persons are many . As previously suggested, the latent demand for addi
tional travel appears to be extremely low. There is also the possibility t hat most 
existing transportation services , for one reason or another , do not quite meet 
the needs of many transportation handicapped people. Many of the handicapped 
have access to private automobiles and prefer not to use lift-equipped buses, 
special door-to-door services, or taxis. Anot her factor that must also be con
sidered is the inaccessibility of the rest of the environment. Transportation 
handicapped people face numerous other barriers to mobility besides a lack of 
accessible transportation. These barriers are architectural, physical , economic, 
psychological, and institutional. Unti l these other man-made and natural obsta
cles are also removed, there is a limit to what any barrier-free transportation 
system can do to increase the mobi lity of transportation handicapped people . 

Equipping conventional transit buses with wheelchair lifts does not appear 
to be a particularly cost-effective way of meeting the t ransportation needs of 
large numbers of wheelchair users. Under current lift utilization rates, the 
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incremental cost of making a bus transit system accessible to wheelchair users 
and other severely handicapped persons who cannot board regu lar buses is 
largely independent of the demand for the lifts. Thus, the cost of a wheelchair 
passenger trip decreases as the number of bus trips made by wheelchair users 
increases. In order for the cost per lift user to equal that for a high cost spe
cialized transportation service , an accessible fi xed-route bus system would have 
to average close to 0. 56 lift boardings per day per lift-equipped bus . The 
highest lift utilization rate attained thus far is 0. 33 lift boardings per day per 
lift-equipped bus b y Seattle Metro. No other large or med ium-sized transit 
property has come close to Seattle's lift-use rate . Moreover, it is questionable 
whether Seattle Metro's lift-use rate will increase any further. Between the 
autumn of 1980 and the summer of 1982, as Seattle Metro increased the number 
of lift-equipped buses from 163 to 338, the average number of lift boardings per 
day per lift-equipped bus dropped slightly from O. 33 to O. 31 . Only in small 
urban areas with bus systems having 15 or fewer buses wou ld an accessible 
fixed-route bus system have a chance of being as cost-effective as a specialized 
transportation service. 

Door-to-door special ized t ransportation services with either lift-equipped o r 
ramp-equipped vehicles constitute one of the few alter natives that can potentially 
serve all types of handicapped people for all t ypes of trips . However, the 
cost-effectiveness of these services varies widely . Many-to-many specialized 
transportation serv ices (those serving many origins and destinations ) tend to 
have the highest costs per passenger , particularly when they are operated by 
transit authorities or local governments . Low veh icle productivity and h igh wage 
rates account for the high cost per trip . Specialized transportation services can 
be made more cost-effective by subdividing the service area int o zones, by 
emphasizing subscription service for regularly occurring trips , or by requiring 
at least two day's notice prior to the trip. Such measures enable service pro
viders to increase the productivity of the vehicles . Some of the most cost
effective specialized transportation services are the many-to-one (many origins to 
one destination) or many-to-few (many origins to a few destinations) services 
operated by social service agencies and private, nonprofit organizations. These 
agencies often use volunteer drivers . In some cases , agency personnel may 
drive the vehicles as one of their funct ions . One of the reasons these serv ices 
are often so cost-effective is because they serve a limited, well-defined group of 
people and one or a few specific kinds of trips . Thus , the cost-effectiveness of 
a specialized transportation service will greatly depend on its function . ~ 
~ral its function the higher the cost er assen er is likely to be. 
- ---pr any transportation u ,on cou d be singled ou e one Ii kely to be 

the most cost-effective for many segments of the transportation handicapped 
population , it would be a tax i-based, user- s ide subsidy program . Private car
riers, such as tax icab companies , can be highly cost-effective and have the 
capacity to accommodate a large number of additional trips by handicapped people 
without having to expand their f leets or add additional vehicle-hours of service . 
Special provisions, however , have to be made in a taxi user-side subsidy pro
gram to accommodate the small subgroup of handicapped people who are physi
cally unable to ride in taxicabs . Moreover, this alternative may not be feasible 
in all situations for reasons having nothing to do with cost. For various rea
sons, local taxi companies may not be willing to participate in a user-side sub
s idy program. If the local tax i industry consists of numerous indiv idual owner
operators, it may be difficult to organize them into an effect ive program . In 
some urban areas, the notion of subsidizing a handicapped person ' s use of 
taxicab services--often regarded as a premium form of publ ic t ransportation--may 
be politically unpalatable. 

Therefore, it is not possible to recommend a single transportation solution 
that is clearly the most cost-effective for all handicapped people in all situations . 
The cost -effectiveness of any alternative can vary widely , depending on local 
conditions and many other factors. A solution that may work well in one com
munity can easily fail in another . Most likely , some combinations of alter native 
solutions will be required, each focus ing on particular needs of particu lar market 
segments. For these reasons, the research conducted under NCHRP Project 8-27 
has resulted in the publication of two documents : NCHRP Report 261 , "Cost
Effectiveness of Transportation Services for Handicapped Persons- -Research Re
port," and NCHRP Report 262 , "Planning Transportation Services for Handi
capped Persons-~user's Guide." This repor t (NCH RP Report 261) documents 
the results of a study of the cost-effectiveness of a lternative transportation 
services for handicapped persons . The companion document (NCHRP Report 262) 
provides planners and decision-makers with guideli nes on how to evaluate alter
native transportation services for handicapped persons and to identify the most 
cost-effective solutions for their communities. 
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CHAPTER ONE 

INTRODUCTION AND RESEARCH APPROACH 

DESCRIPTION OF THE PROBLEM 

Making public transportation facilities and 
services accessible to handicapped persons has been 
one of the more controversial and complex problems 
confronting transit operators in recent years. 
Since the late 1960s and early 1970s when the 
concern over transportation for handicapped people 
first became prominent, it has been diff icult to find 
a solution totally acceptable to transportation pro
viders, handicapped persons, agencies, and 
organizations representing the needs and interests 
of handicapped people , and local ; state, and federal 
governments . 

Often , solutions to the problem have been 
narrowed to a choice between modifying and retro
fitting existing public transit vehicles and facilities 
and providing specialized transportation services 
exclusively for handicapped peop le. Many local 
planners and transit operators have argued that 
making existing fi xed-route transit systems acces
sible to handicapped people is a costly solution. 
They have further argued that this solution only 
improves accessibili t y for the few handicapped 
people who are capable of getting to a transit 
station or bus stop, while specialized transportation 
services have the potential of increasing the mobil
ity of larger numbers of handicapped people . Some 
handicapped people and their advocates, however, 
dislike the "separate but equal" connotation of 
specialized transportation services. They contend 
that these services in the past have not provided a 
level of service comparable to that provided by 
regular fixed-route transit systems . They also 
believe that handicapped people should be able to 
use the same transportation services that the 
general public uses , a belief that has often been 
expressed by the concept of "mainstreaming" handi
capped people into the normal activities of the 
general population. Some handicapped people and 
their advocates view the problem as a matter of 
civil rights. 

These differences of opinion between t ransit 
providers and the handicapped population are by no 
means as distinct as they might seem. There is no 
consensus on either side about what should be done 
to enhance t he mob ility of handicapped people. 
Some transit operators have opted to make their bus 
systems accessible. Others have decided to provide 
specialized transportation services . Still others 
have contracted with local tax icab operators to 
provide door-to-door service at a reduced fare. A 
few have tried combinations of these approaches. 
Some of the handicapped who have participated in 
the local transportation p lann ing process have 
advocated making the ex isting fi x ed- route transit 
systems accessible, others have stated that special
ized transportation services would be more s uitable 
for their needs, and still others be lieve that both 
solutions are necessary. What the large majority of 
handicapped people want or need has, unfor
tunately, not been adequately determined. 

Local planners and transit operators have been 
hampered to some ex tent in their efforts to resolve 
the problem of providing transportation that can be 
used by handicapped people by frequent c hanges in 
federal requirements and planning guidelines . At 

times, federal regulations have been liberal , allow
ing local planners and transit operators some leeway 
in finding the most cost-effective solution for their 
own locality. At other t imes, however , the federal 
regulations have imposed certain solutions that some 
planners and transit operators believed were too 
costly or ineffective. 

The federal regulations in effect during the 
course of National Cooperative Highway Research 
Program ( NCHRP ) Project 8-27 gave recipients of 
federal financial 9ssistance the responsibility and 
the flex ibility to ·find and implement the most cost
effective way of meeting the transportation needs of 
the handicapped people in their communities . These 
regulations were promulgated by the U.S. Depart
ment of Transportation (DOT) on July 20, 1981, 
pursuant to Section 504 of the Rehabilitation Act of 
1973 (1 ) . They were issued as interim final rules 
replacing the more prescriptive DOT 504 regulations 
that had gone into effect on July 2 , 1979. 

The interim DOT 504 regulations required 
recipients of federal fi nancial assistance under 
Section 3 and Section 5 of the Urban Mass Trans
portation Act of 1964, as amended, to certify that 
they were making special efforts to provide in their 
service areas transportation that handicapped per
sons, especially wheelchai r users and semi ambula
tory persons, could use . Projects evolving from 
these special efforts were to be identified in the 
urbanized area's annual Transportation Improvement 
P rogram (TIP) . Current r ecipien ts were g iven 60 
days after the effective date of the r egulations to 
submit their initial certification. Grant applications 
submitted af ter the effective date e ither had to 
include a certification of compliance with the interim 
DOT 504 r egulations or incorporate a prior certifica
tion by reference . The Urban Mass Transport ation 
Administrator and the Federal Highway Administra
tor were required to accept such certification. 
Recipients who establ ished a pattern of fail ing t o 
carry out the special efforts requirement were 
considered to be in noncompliance with the regula
tions and were liable to have their certificat ion 
revoked . 

Along wit h the interim DOT 504 regulations , 
the Urban Mass T ransportation Administration 
( UMT A) provided some guidelines an the t ypes of 
projects that met the special efforts requirement . 
Such projects included : 

• Installation of wheelchair lifts on full-size 
buses or the purchas e of buses with wheelchair 
lifts . 

• Specially designed transportation services. 
• Improvements in the coordination of ex ist

ing services provided by governmental health and 
welfare agencies and private nonprofit organizations 
to meet the needs of elde rly and ha ndicapped per
sons. 

• Payme nt of current operating costs of 
p r evious ly purchased lif t-equ ipped buses . 

• Payment of expenses associated with in -
di r ect methods of providing transportation , such as 
subsidies to reduce tax i fares for wheelchair users 
o r trip coupons issued directly to wheelchair users 
or other handicapped persons . 

Pr ojects 
Urban 

f u nded under Section 16(b)(2) of the 
Mass Transportation Act of 1964, as 
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amended, were considered to be responsive to the 
special efforts requirement if they met each of the 
following four conditions: 

• They served wheelchair users and semi-
ambulatory persons. 

• They met a critical need identified by the 
planning process. 

• They were not restricted to c lients of any 
particular organization or institution. 

• The fares, if any, were comparable to 
those charged by the regular public transit system 
f_s>_r_ trips of an equivalent length. 

Under the 16(b) (2) program , private nonprofit 
corporations and associations could obtain federal 
grants and loans to purchase vehicles and other 
capita l equipment for specia lized transportation 
services exclusively for e lderly and handicapped 
people. 

UMT A also gave some examples of prog r ams or 
levels of e ffort that it considered to be responsive 
to the special efforts requi rement. These included 
the following : 

• A program for wheelchair users and 
semiambulatory persons involving an average annual 
expenditure amounting to at least 3.5 percent of the 
funds apportioned to the urbanized area under 
Section 5 of the Urban Mass Transport ation Act of 
1964, as amended. 

• A program in which only buses with 
wheelchair lifts or ramps are purchased until at 
least ha lf of the buses in the fleet are accessible to 
wheelcha ir users. 

• A substitute service with an areal cover-
age and a level of service comparable to that of t he 
local fixed-route transit system . 

• Any type of system or program that 
ensured that every wheelchair user and semi
ambulatory person would have public t r ansportation 
for a t least 10 round trips each week at a fare 
comparable to that charged by the local f ixed-route 
transit system for trips of an equivalent lengt h. 

UMTA stressed that the foregoing examples were 
not regulatory standards or minimum requirements , 
nor were they intended to cover all possible solu
tions. Thus, local planners and transit operators 
were g iven some flex ibil ity in choosing a means of 
meeting the transportation needs of their local 
handicapped population. 

New DOT 504 regulations are forthcoming. 
Section 317 of the Surface Transportation Assistance 
Act (STAA ) of 1982 requires the Secretary of 
T ransportation to p romu lgate final regulations 
"establishing minimum criteria for the provision of 
transportation services to handicapped and elderly 
indiv iduals by recipients of Federal f inancial assis
tance under the Urban Mass Transportation Act of 
1964, as amended, or under any prov ision of law 
referred to in Section 165(b) of the Federal Aid 
Highway Act of 1973" (2). The regulations must 
also establish procedures- for monitoring compliance 
with the minimum criteria and for ensuring that 
elderly and handicapped persons and the organiza
tions and g r oups that represent them have adequate 
opportunity to comment on recipients' plans for 
meeting t he criteria. The Secretary of Trans
portation was given 180 days after enactme nt of the 
STAA to promulgate the regulations. The STAA 
was signed by the President on January 6 , 1983 . 
Whether the new regu lations wi ll afford transit 
operators the same flexibility as the interim DOT 
504 regulations remains to be seen. 

OBJECTIVES OF THE RESEARCH 

NCHRP Project 8-27 was establ ished to use the 
information and analytical techniques, now available , 
to develop guidelines for loca l planners , transpor
tation providers , and elected officials that will 
enable them to determine the most cost-effective 
way of meeting the transportation needs of handi
capped people in their urban or rural communities. 
The purpose of the project was to provide federal, 
state , and local decision-makers with information 
that will help them identify cost-effective solutions 
to the problem of providing for the transporta
tion needs of handicapped peo_J)le. State and local 
officials and local transportation providers need a 
method for identifying and evaluating alternative 
ways of transporting people who have difficulty 
using regular mass transportation services because 
of physical, mental , or other health condition . 
Faced with rising defic its and the possibility of 
reduced federal funding, local transit operators are 
particularly in need of information to help them 
accommodate the transportation needs of handi
capped people as effective ly as possible with the 
resources available. The objectives of NCHRP 
Project 8-27 were to provide this needed information 
and to describe the methods for determining the 
cost-effectiveness of alternative solutions in a form 
that is useful for state and local planners , t r ans
portation providers, and decision-makers. 

The following were the specific objectives or 
tasks of the research: 

• Develop the methods of cost-effectiveness 
analysis to be used in the study. 

• Review the literature on the provision of 
transportation services for handicapped people. 

• Define the characteristics and current 
travel behavior of the transportation handicapped 
population . 

• Review and describe the characteristics of 
the major alternative ways of removing the barriers 
to travel. 

• Assess the impact of each alternative on 
the demand for transportation by trip purpose and 
market segment. 

• Evaluate the impact of each alternative on 
the mobility of various market segments of the 
transportation handicapped population . 

• Estimate the cost and the effectiveness of 
each alternative and combinat ions of the alterna
tives . 

• Refine the methods of cost-effectiveness 
analysis based on the results of the previous tasks. 

The stud y was concerned with people who 
cannot use or have d ifficulty using existing public 
transportation services because of a physica l or 
mental d isability. These people are often referred 
to as transportation handicapped. The study was 
not concerned with elderly people or low-income 
persons who are physically capable of using exist
ing public transportation facilities and services. 
Many transportation handicapped persons , however, 
are elderly and have a low income. 

The focus of the research was on transporta
tion solutions to t he mobility prob lems of handi
capped peop le. Three transportation alternatives, 
in particular, were closely studied : 

1. Physica l and operational modifications to 
existing fi x ed-route bus transit systems to make 
them more accessible to handicapped people. 

2. Door-to-door transportation services 
specially designed and operated for transportation 
handicapped persons. 



3. Subsidies paid directly to handicapped 
individuals enabling them to use the transportation 
services offered by tax i operators and other 
private passenger carriers at reduced fares. 

Each of these transportat ion alternatives has been 
implemented in a number of varied settings. A 
considerable amount of experience has been gained 
with each . Although troublesome gaps still ex ist in 
the data, enough information on the costs and 
effectiveness of these alternatives is available for 
rigorous analysis. 

The study a"lso considered the alternative 
of training handicapped persons , especially blind 
people and mentally retarded persons , to use con
ventional public transportation services. Mobility 
training is not a new idea . Ex perience with this 
concept over the past 20 years has produced some 
well-designed training procedures. Data on the 
cost of mobility training programs are generally 
available. Unfortunately, less is known about what 
effect these programs have had on the utilization of 
public transportation by blind or mentally retarded 
persons. Therefore, a much less detailed cost
effectiveness analysis of this alternative was con
ducted in this study. 

Accessible transportation is only part of the 
solution to the problem of improving the mobility of 
transportation handicapped persons . The natural 
and man-made environment of the transportation 
system must also be considered . Even with acces
sible transportation, handicapped persons may sti ll 
be denied access to various activities and services 
because of barriers in the natural and man-made 
environment. The removal of such barriers through 
curb cuts, sidewalk repair , special pedestrian 
s ignals at intersections , and other pedestrian 
improvements could conceivably en hance the cost
effectiveness of any transportation solution. Deter
mining the cost-effectiveness of ind ividual pedes
trian improvements as well as combinations or pro
grams of such improvements is exlremely difficult. 
The costs of these improvements are often affected 
by local conditions such as climate and topography. 
Some improvements involve new devices. Although 
many communities have installed curb cuts and made 
other minor pedestrian improvements, there is 
almost no information on what effect these improve
ments have had on the mobil ity of handicapped 
persons . In NCHRP Project 8-27, an attempt was 
made to determine the importance of environmental 
improvements relative to alternative transportation 
solutions . However, no attempt was made to 
gener alize the cost-effectiveness of various pedes
trian improvements because of the scarcity of data. 

RESEARCH APPROACH 

The approach taken in this research relied 
heavily on existing data on the size of the trans
portation handicapped population, current and 
latent travel deman d, costs of transportation a lter
natives, and the impact of these alternatives on 
mobility. Thus, extensive use was made of the 
available literature on transportation services for 
handicapped persons. The information from the 
literature was supplemented by mail surveys of 
transportation providers and handicapped persons 
as well as in-depth interviews with a few handi
capped individuals. This p rimary data collection 
involved only minor expenditures of project time 
and resources. The surveys and interviews were 
undertaken to augment existing data and to gain 
further insight into some of the transportation 
problems of handicapped persons . The major 
sources of information used in this research are 
briefly described as fol lows. 
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Literature on Transportation Handicapped People 

Many of the findings presented in this report 
were derived from the lit erature. Several hundred 
articles and reports were reviewed for the following 
types of information : 

• The results of previous analyses of the 
cost-effectiveness of alternative transportation ser 
vices for handicapped people. 

• Data on the incidence, characteristics, 
and current travel behavior of handicapped peop le. 

• Factors that affect the travel behavior of 
handicapped people, including the physical , econo
mic, instit utional, and psychological barriers to 
travel. 

• Data on the latent demand for transporta-
tion b y handicapped people. 

• Alternative solutions to the transportation 
problems of handicapped people. 

• Operational experience with alternative 
transportation services for handicapped people . 

• The util ization of these services by handi-
capped people, including data on the impact that 
these services have had on the mobility of handi 
capped people. 

• The cost of provid ing various forms of 
transportation that can be used b y hand ica pped 
people. 

survey 01 Transit Operators 

To augment the literature review, question 
naires were sent to transit operators throughout the 
United States to obtain more information on existing 
transportation services for handicapped peop le. 
The questionnaires covered both accessible f ixed
route, f ixed-schedule bus services and specialized 
door -to-door transportation services . A copy of 
the question naire is included in Appendix A. 
Relevant statistics from this survey were merged 
with data from the literature and incorporated into 
a number of tables in this report. 

Mall Survey ol Handicapped People 

Very little information was found in the litera
ture on the factors that handicapped people con
sider in deciding to make a local trip and how they 
plan their local travel. Informal interv iews with 
several handicapped people in Knoxvi lle, Tennessee, 
ind icated that the accessibility of public transport a
tion was only one of many considerations and , in 
fact, was not necessarily a major consideration. 
This finding has some very important implications 
concerning the potential effectiveness of any kind 
of transportation solution to the limited mobility of 
handicapped people . Additional information on this 
aspect of the problem was important to obtain for 
the objectives of this research. 

To gather th is information, a mail survey of 
handicapped people throughout the United States 
was conducted. Ten nationa l organizations, such as 
Goodwill Industries, the Arthritis Foundation, 
United Cerebral Palsy, and the Easter Seal Society, 
were contacted for the names and addresses o f local 
representatives of each organization in each of 22 
urbanized areas. A self-administered questionnaire 
was designed and pretested, and copies were sent 
to these local contacts. In a cover letter accom
panying the questionnaires, each local agency head 
was asked to s e le c t two handicapped c lients and 
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have each of them complete a questionnaire. 
Approximately 250 questionnaires were mailed, and 
168 were completed and returned. 

Appendix B contains a copy of the question
naire used in the mail survey. It also presents 
some statistics indicating the characteristics of the 
handicapped, people who responded. To keep the 
cost of the survey low, the survey was not 
designed to obtain a probability sample , and the 
results show that the sample of respondents was 
heavily biased toward wheelchair users. Never
theless, the findings of the su r vey were considered 
to be important to local planners and tran'sit opera
tors because they indicated the relative importance 
of other factors besides transportation that affect 
the travel behavior and mobility of handicapped 
people, particu larly wheelchair users. The ques
tionnaire can be used as a model for additiona l local 
or national surveys on this aspect of the handi
capped person transportation issue. 

Personal Interview, with Handicapped People 

In-depth personal interviews were conducted 
with several handicapped people in Knoxville, 
Tennessee. Along with the mail survey, these 
interviews provided some interesting insights into 
the problems handicapped people have when they 
travel and the things they often have to consider in 
planning a local trip. The interviews showed that 
there is a I imit to what improved transit systems 
and specialized transportation services can do Lo 
improve t he mobility of handicapped people. Tran
scripts of these interviews can be fou nd in Appen
dix C. 

GUIDE TO DOCUMENTATION 

This research report is one of three documents 
emanating from NCH RP Project 8-27. The other two 
reports consist of a literatu re review entitled 
"Current Practices in Providing Public Transporta
tion Services for the Handicapped" and a planning 
manual entitled "Planning Transportation Services 
for Handicapped Persons-·User's Guide" ( NCHRP 
Report 262). 

The literature review report is a synthesis of 
some of the more important findings and conclusions 
of previous research on the problem of transporta
tion for handicapped people. It discusses the size, 
composition , and spatial d istri bution of the trans 
portation hand icapped population; t he transportation 
needs and problems, of handicapped people ; the 
current travel behavior of handicapped people and 
their desire for additional travel ; the transportation 
solutions to t h e travel needs and prob lems o f handi
capped people; the impact of these solutions on 
mobility; and the cost s of the various solutions. It 
also contains an annotated bibliography of repor ts , 

articles, and other documents dealing with topics 
relevant to NCHRP Project 8-27 . The literature 
review report will primarily be of interest to 
researchers . It is available on a loan basis from 
the NCHRP or fo r purchase on microfiche from 
Transportation Research Board (TRB) Publications. 

The research findings of NCHRP Project 8-27 
are contained in this report. Because several 
related yet distinct topics were covered in the 
research , the findings are presented in four chap
ters: 

• Chapter Two presents the findings on the 
characteristics of the handicapped population includ
ing the local , regional, and national incidence of 
transportation handicapped people and important 
subgroups or market segments of the handicapped 
population. 

• Chapter Three presents the research 
results on the travel characteristics of handicapped 
people including current trip-making characteris
t ics , the potential demand or need for additional 
travel , and factors affecting t he amount of and 
need for travel . 

• Chapter Four contains the research find-
ings on alternative transportation solutions includ
ing their costs, utilization, and impact on mobility. 

• Chapter Five presents the results of a 
cost-effectiveness sensitivity analysis as well as 
data on the cost-effectiveness of existing transpo r 
tation ser vices for handicapped persons. 

Chapter Six discusses the implications of the find
ings relative to planning for the transportation 
needs of handicapped people. It also shows the 
linkage between the research report and the User's 
Guide, where the results of this res,:drch are 
applied. Chapter Seven summarizes the major 
conclusions of the research and suggests areas 
where additional research and better data would be 
highly beneficial . 

Whereas the research report is intended for a 
broad, general audience including researchers, 
planners, and transit analysts, the User's Guide is 
oriented toward those individuals in planning agen
cies or transit properties directly involved in the 
planning and design of transportation services for 
handicapped persons. The User's Guide app lies 
many but not all of the findings in the research 
report to the problem of determining the most 
cost-effective way of providing for the transporta
tion needs of handicapped people in a local com
muni ty . It indicates how to estimate the size and 
travel characteristics of different transportation 
handicapped market segments, how to obtain infor
mation on existing transportation services for hand
icapped persons and determine any unmet needs , 
how to select alternative publ ic transportation 
ser vices for handicapped persons, how to estimate 
the demand for or utilization of alternative services, 
how to determine the unit cost of alternative ser
vices, and, finally, how to select the most cost
effective alternative under different situations. 
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CHAPTER TWO 

FINDINGS: CHARACTERISTICS OF THE 
• 

HANDICAPPED POPULATION 

To design and operate cost-effective transpor
tation services for handicapped people, local 
planners and transit operators need to understand 
the characteristics of this segment of the popula
tion . They should know approximate ly how many 
handicapped persons there are in the community; 
where t hese people are generall y located; their 
physical capabilities and limitations; their salient 
social, economic, and demographic characteristics; 
the modes of t ransportation available to them; how 
often they currently travel, the purposes for which 
they make trips, and the modes of transportation 
they currently use ; and their desire to travel more 
often and to new places. Lacking such knowledge, 
planners and transit operators run the risk of 
devising transportation solutions that do not ade
quately meet the transportation needs of handi
capped people or accommodate their physical and 
sensory limitations. Important findings concerning 
the characteristics of hand icapped people and their 
travel behavior are presented in this and the fol
lowing chapter. 

THE PROBLEM OF DEFINING THE TRANSPORTATION 

HANDICAPPED POPULATION 

Not everyone affl icted with a physical or 
mental disability or health condition can be expected 
to have difficulty using public transportation ser
vices and facilities. Recognition of this fact has 
led to the use of the term "transportation handi
capped person." Section 16(c) of the Urban Mass 
Transportation Act of 1964, as amended, defines a 
t ransportation handicapped person as: "any indi
vidual who by reason of illness, injury , age , con
genital malfunction, or other permanent or tem
porary incapacity or disability , is unable without 
special facilities or special planning or design to 
utilize mass transportation facilities as effectively as 
persons who are not so affected." In practice, this 
defin ition has been difficult to apply. 

The results of the 1977 National Health Inter
view Survey (NH IS) showed that the transportation 
handicapped population is a rather small segment of 
the total population of people who have some type 
of hand icap or disability (3). Accord ing to the 
survey, there were 26 million people living in 
Standard Metropolitan Statistical Areas (SMSAs) who 
either had some kind of physical impairment or used 
a special a id. Only 2 . 7 million , or about 10 percent 
of these 26 million people, were unable to use 
public transportation without help from others. 
T he survey estimated that 4 . 6 million people were 
unable to carry on the major activity for their 
group , where major activity refers to the ability to 
work, keep house, or engage in school or preschool 
activities. Only 30 percent of these 4.6 mill ion 
people, or approximately 1.4 million, could not use 
public transportation without help from other 
people . Of the 3 . 7 million people who use some 
kind of special aid, only 41 percent, or about 1. 5 
million, would need some kind of assis tance in using 
public transportation . 

Many physically and mentally handicapped 
people who might have trouble using public trans
portation do not a lways perceive themselves as 
being transportation handicapped. This fact was 
discovered by the U.S . Bureau of t he Census 
during pretests of possible questions for t he 1980 
Census of Popu lation and Housing ( 4) . The Census 
Bureau conducted two experimental surveys--the 
National Content Test (NCT) and th e National 
Cont ent Test Reinterview (NCTR ) . In the NCT, 
questionnaires were mailed to 28,000 househoi'ds. 
In t he NCTR , personal interviews were conducted 
in about 2 , 300 of the households that had completed 
an NCT questionnaire. T wo-thirds of the people 
interviewed in the NCTR who claimed to have a 
physic al, mental, or other health condition indicated 
in one of the two surveys that t hey were limited or 
prevented from using public transportation, but in 
the other survey they indicated that they were not 
transportation handicapped . Su rpri s ingly, even a 
few wheelchair users reported that they were not 
limited or prevented from using public t r ansporta
tion . It appears that whether or not a handicapped 
individual is also transportation handicapped is 
of ten a matter of subjective personal judgment. 

Despite these problems of identifying transpor
tation handicapped people, transit operators usually 
cannot avoid having to "Clo so. T ransit operators 
must hav e some way of determining whether or not 
a person is el ig ible to use a specialized transpor ta
tion service or to ride on the fixed-route buses at 
a reduced fare . 

Some transit operators, particularly those who 
provide specialized transportation services, have 
established elaborate cr iteria for determining the 
eligibi lity of prospective hand icapped user s . For 
e xample , to qual ify for the Special Ci t izens Area 
Transit (SCAT) service in Akron, Ohio, a handi 
capped person must have a mass transportatio n 
handicap . This is defined as "any permanent or 
temporary incapacity o r disability which r esults in 
the inabil it y of a person to perform one or mo r e of 
the following functions necessary for that person to 
use mass t ransportation facilities, equ ipment, and 
services as e ffect ively as persons not so affected : 

• Boardin g or alighting from standard 
transit vehicles . 

• Waiting for or standing in moving transit 
vehicles. 

• Reading and/ or comprehending informa-
tional signs, brochu res, schedules, an d maps. 

• Hearing and/ or comprehending verbal 
information p r ovided by public transportation per
sonnel ( .?_)." 

In San Mateo Coun ty, Californ ia , only persons who 
can prove that they are "mobil ity-impai r ed" are 
permitted to use the Red i-Wheels service. A mobil
ity-impaired pe rson was defined as someone who 
cannot drive a car and who is unable to use the 
regular bus service without s ign ificant difficulty . 
The San Mateo County Transit District, operator of 
Redi -Wheels , est ablished criteria for determining 
elig ibil ity for each of 11 categories of physical 
disab ility, five categories of developmental d isabil-
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ity, and one category · of menta lly disordered dis
ability (~). In each of these examples as well as in 
many other cases, the criteria for identifying a 
transportation handicapped person were incorpo
rated into the applications for user identification 
cards. The applicants for these specialized trans 
portation services or for the reduced fares for 
fixed-route buses or taxis were then required to 
obtain a physician's certification that t heir physical 
or menta l condition met the eligibility req uirements. 

Man y transit operators and other transporta
tion service providers have relied heavily on the 
professional judgment of physicians to determine the 
eligibility of individual applicants. In some cases, 
such as Redi·Wheels, the service prov iders let the 
doctor decide whether or not an applicant is phy
sically unable to use regular fixed-route t r ans it 
service. In other cases, the doctor on ly_ has to 
certify that the applicant has a disabling condition, 
and the transit operator decides whether or not 
that person is physically capable of u s ing the 
regular fixed-route transit system. In the latter 
situation I cer tain handicapped persons u sua lly 
automatically qua li fy for the specialized transporta 
tion service, the reduced bus fare , or t he user
side taxi subsidy. For example, persons using 
wheelchairs, walkers, and crutches were auto
matically eligible to use The LI FT in Portland, 
Oregon (~) . Get About Transportation I serving 
four communities in Los Angeles County, California, 
automatically accepted persons who were blind, 
deaf, or suffered from cripp ling arthritis (5). 

The need to apply for an identification card 
and to be certified b y a phys ician places a burden 
on those handicapped people who might be eligible 
for a specialized transportation service, a reduced 
bus fare, or a user-side subsidy for taxi service. 
To what extent these requirements inhibit trans
portation handicapped people f r om registering for a 
special service or a reduced fare is difficult to 
determine from the I iteratu re. Information about 
people who had their applications for certification 
rejected was not found in the literature, nor was 
any informat ion found about the attitudes of handi
capped people toward the need or requirements fo r 
certification. 

SIZE OF THE TRANSPORTATION 

HANDICAPPED POPULATION 

Because transportation handicapped people are 
often hard to identify, planners and researchers 
have had problems in the past trying to estimate 
the total number of transportation handicapped 
people in the population. Even more difficult to 
estimate are the s izes of the various market seg
ments compr1s1ng the tr·ans portation handicapped 
popu I at ion. Much of the early research on the 
transportation problems of handicapped people relied 
heavily on secondary data. Researchers had to 
infer from these data the size of the transportation 
handicapped popu lation . Because of different 
assumptions and definitions, early estimates of the 
number of transportation handicapped people in the 
United States ranged from 6 million to 13.4 million 
(]_). 

Several recent nationa l and loca l research 
studies have produced what appear to be more 
reliable estimates of the incidence of transportation 
handicapped people. Each of these studies involved 
a s urvey of the general population to locate persons 
who either cannot use or have difficulty using 
public transportation because of a disab ility or 
health condition. 

In 1977 , UMT A sponsored a national household 
survey to obtain detailed information on the trans
portation handicapped population in urban areas of 
the . Un ited States (~) . A national probability 
sample of 15,704 households was random ly selected 
and screened to locate transportation handicapped 
indiv.iduals . These individuals were then in ter
viewed in their homes. 

·From this sample, UMTA estimated that 5 . 0 
percent of the people 5 years of age or older in 
u r ban places of 2,500 or more people are t r anspor
tation handicapped. These are people who, because 
of a specific permanent or temporary physical 
problem or incapacity , including aging , have more 
difficulty using public transportation than people 
who do not have such physical problems . They do 
not include people who are confined to their homes. 
Based on the results of the UMTA national survey 
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there was an estimated tota l of 7,440 1 000 transpor
tation handicapped persons 5 years of age o r older 
in the urban popu lation of t he United States in 
1977. 

UMTA found that the incidence of transporta
tion handicapped people varies considerably across 
the country. The following incidence rates were 
estimated for each census geographic region : 

• North Centra l reg ion--3. 9 percent. 
• Pacific region--4. 1 percent. 
• Northeast region--4.4 percent. 
• South Centra l region--6. 1 percent . 
• Mountain region--7.1 percent . 
• Southeast reg ion--7.6 percent . 

Several local surveys have confirmed t he low 
incidence of transportation handicapped people 
found in the UMT A national survey. In each of 
these surveys, a random sample of households was 
screened to identify t ransportation handicapped 
peop le. A telephone survey conducted on a large, 
randomly selected sample of households in Dayton , 
Ohio, yielded an incidence rate of 4 .3 percent (9) . 
In Oakland, Californ ia , 5.2 percent of the non
institutionalized population were found to be trans 
portation handicapped . When per sons living in 
homes for the aged and dependent were included, 
the incidence rate rose to 5. 9 percent (1 O). A 
survey in Portland I Oregon I indi_cated that • 5. 75 
percent of the population , including persons in 
institutions, were transportation handicapped ( 11 ) . 
The Southeastern Wiscons in Regional Planning 
Commission estimated that 3. 5 percent of the total 
popu lation in the Milwaukee SMSA, including per
sons I iving in institutions, were transportation 
hand icapped (12). The resu lts of a survey in the 
Wash ington, o-:-C. , metropolitan area revealed that 
only 2. 7 percent of the non institutionalized popula
tion were transportation handicapped ( 13) . 

The differences in the incidence rates found in 
these local s urveys may be due to differences in 
the way the households were screened and the way 
the transportation handicapped people were identi 
fied. They may also reflect the regional variations 
in incidence rates found in the UMTA national 
survey . 

LOCATION WITHIN AN URBANIZED AREA 

Until recently, very little was known about the 
spatial distribution of transportation handicapped 
people wi thin an urbanized area. Many secondary 
sources of data contain only national o r regional 
statistics. Other sources only indicate the number 
of handicapped people in the entire SMSA or urban
ized area. Some local p lanning agencies and transit 



authorities have conducted t heir own special local 
surveys, but the sample sizes have usuall y been too 
small to estimate t he number of handicapped people 
in small areas within the community. As a result , 
many planners and transit operators have made 
certain assumptions about the distribution of the 
local transportation handicapped population . The 
most commonly made assumption is that transporta
t ion handicapped people are distributed uniformly 
throughout the urbanized area. 

Recent evidence from a large-scale telephone 
survey in Dayton , Oh io , indicates that the fore
going assumption may not be correct ( l1,). The 
results of the survey showed that the transporta
tion handicapped popu lation of Dayton was not uni
formly distributed over the urbanized area. The 
incidence rate or percentage of people who were 
transportation handicapped varied from 1 . 7 percent 
in one census tract to 13.5 pe rcent in another . 
However, no predictable pattern in t he geograph
ic distribution of the transportation handicapped 
population of Dayton was found. The correla-tion 
between the incidence of elderly people and the 
incidence of transportation handicapped people in a 
census tract was only 0. 47 . Instead of being 
clustered around the Central Business District 
(CBD) in the older, more densely developed and 
populated part of the Dayton u r banized area, the 
census tracts with the highest incidence rates were 
widely scattered. These findings from Dayton 
indicate that, although transportation handicapped 
people are widely dispersed, there may be some 
areas within an urbanized area that have signifi 
cantly higher concentrations of these peop le. The 
problem is in identifying t hose areas. 

The 1980 census provides a solution to this 
problem . Summary Tape File 3A and the PHC80-2 
series of printed reports from the 1980 census will 
contain tabu lations of the estimated number of 
people with a public t r a nsportation disability in 
each census tract . The Census Bureau defines a 
public transportation disabi lit y as any physical, 
mental, or health condition lasting 6 months or 
longer that either limits or p revents the use of 
publ ic transportation. Thus, the census data will 
not include transportation handicapped people with 
temporary handicaps or hea lth conditions. Further
more , the census will not provide any statistics on 
transportation handicapped persons under 16 years 
of age. Despite these limitations , the census tract 
data on public transportation disability from the 
1980 census should help local planners identify 
areas with large numbers of t ransportation hand i
capped persons. Unfor tunate! y, these data were 
not availab le in time to be a na lyzed for NCHRP 
Project 8-27. 

MARKET SEGMENTS WITHIN THE TRANSPORTATION 

HANDICAPPED POPULATION 

It does not require much insight to realize that 
the transportation handicapped population consists 
of a very diverse group of people. These people 
differ considerably from one another in the types of 
disabilities or health problems they hav e , the sever
ity o f t heir disabili ties o r h ealth conditions, their 
physical and sensory capabi lities a nd limitations , 
and their attitudes toward and their willingness to 
overcome or somehow accommodate the effects · of 
their physical or health problems. Because of these 
physica l di fferences, it is log ical to expect that 
transportation handicapped people will have widely 
different transportation needs and p r oblems. There 
is not li kely to be a single cost-effective transpor-
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tation solution for all of these problems. Rather, 
different solut ions will have to be developed, eac h 
one tailored to the specia l needs of a distinct group 
or market segment of transportation handicapped 
peop le . The p roblem is to segment t he transpor
tation handicapped population into a manageable 
number of meaningful groups so that cost-effective 
solutions t o t he unique problems of each group can 
be designed and implemented . 

Various ways of stratifying the t ransportation 
handicapped population have been developed ( 14 ) . 
Some of the approaches that have been taken 
include classification b y medica l cond ition, deg ree of 
mob ility limit ation , type a nd deg r ee of act ivit y 
limitation , degree of difficulty using public trans
port ation , special a ids usage, functional disability, 
and combinations of these s t ratificat ions . Each 
of t h ese approaches has its own advantages and 
limitations. Of them, c lassification b y type of 
functional disability appears to be the most usefu l 
for designing and evaluating alternative transporta 
t ion solutions. 

Segmentation by Functional Dlsablllty 

Functional disabil ity refers to an individua l's 
ability t o walk, go up and down steps , stand , s it 
down or get up from a seat, r each with hands and 
arms, lift and carry objects , see , hear , speak, a nd 
r eason. Each functional disabil ity imp I ies t he k inds 
of problems that a person with that disability might 
have in using publ ic transit. Fo r example , someone 
who has trouble us ing h is or her arms and hands 
may have d ifficu lty · grasping a handra il wh ile enter
ing or leaving a bus; holding onto coins , tickets, 
tokens, or t ransfers; placing coins, tickets, or 
to kens in to the fa re box; grasp ing sta nchions , 
overhead bars, or seat backs whil e moving along 
t he aisle of a bus ; maintaining h is or her balance 
while the bus is moving; r each ing and pu lling the 
signal cord; a nd pushing o pen the rear door on a 
bus. 

In the UMTA national survey, the u rban 
transportation handicapped populat ion was stratified 
into f ive groups : 

1. Persons who use wheelchairs. 
2 . Persons who use one or more mechanical 

aids , such as braces, c rutches, walkers , canes , or 
artificia l limbs . 

3. Persons who have troub le seeing . 
4 . Persons who have troub le hearing. 
5. Persons who hav e other problems , such 

as d ifficu lt y in going up or down steps, stooping, 
kneeling, and travel ing mor e than one block. 

The following numbers of people were estimated for 
each of these groups: 

• 409 , 200 people, o r 5. 5 per cent of the 
transportation handicapped popu lation , use wheel
chairs. 

• 1 , 938 , 600 people , or 26.1 percent of the 
transportation handicapped popu lat ion , use one or 
more mechani cal aids or prosthetic dev ices. 

• 1 , 566,000 people , or 21 . 0 percent of the 
transportation hand ica pped population , have trouble 
seeing , including 259 , 100 people, or 3.5 percent of 
the transportation handicapped popu lat ion, who are 
totally blind . 

• 1 , 572,800 peop le, or 21 .1 percent o f the 
transportation handicapped populat ion, have t rouble 
hearing , including 371 , 700 people , or 5.0 percent 
of the t r an s por tation handicapped population , who 
are totally deaf . 
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• 3,502,300 people, or 47 .1 percent of the 
transportation handicapped population, experience 
other types of problems (~). 

The fact that the sum of these percentages equals 
120. 8 percent shows that many transportation handi
capped people have more than one type of disabil
ity. 

A more detailed breakdown of the transporta
tion handicapped population by functional disability 
was obtained by the Dayton survey (9). The 
results are given in Table 1. The frequent occur
rence of multiple disabilities is also evident in these 
figures. 

Table 1. Distribution of transportation handicapped population of 
Dayton, Oh io, by funct ional disabi lity . 

Type o f 
Functional 
Disability 

Difficulty walking 

• Uses a wheelc hair 
• Uses leg braces, crutches , a cane , 

or a walker 

Difficulty going up and down steps 

Diffic ulty standing for more than a few mi nu tes 

Difficulty u sing one or both hands or arms 

Difficulty seeing even with glasses on 

• Totally blind, i.e., unable to see well 
enough to detect moving objec ts, s uch 
as cars moving or people walking 

Difficulty hearing even with a hearing aid 

• Totall y deaf, i.e., una ble to hear welt 
enough to detect loud noises 

Difficulty speaking 

Mental disability 

Difficulty getting around outside the home because 
of a respiratory condition or a heart cond ition 

SOURCE: Ref. 9. 

Percent of 
Transportation 

Handicapped 
Population 

68.0 

12. 0 

28. 7 

69 .0 

59. 7 

25.0 

26 . 9 

5. 9 

14. 1 

1. 9 

10. 1 

8.9 

34 . 5 

One of the more noteworthy findings of pre
vious studies is the very low incidence of wheel
chair users. The UMTA survey estimated that 
there were only 409 , 200 wheelchair users in the 
noninstitutionalized urban population in 1977 (8). 
These people constituted only 5.5 percent of the 
transportation handicapped population and only 
0.275 percent of the urban population 5 years of 
age or older. Only 49 percent of these people used 
a wheelchair all or most of the time, while the rest 
used a wheelchair only occasionally. Data from the 
1977 NHIS corroborate some of these findings (3). 
According to the NHIS, there were about 396,000 
noninstitutionalized wheelchair users in SMSAs 
throughout the United States . Interesting ly, 18 
percent of the wheelchair users interviewed in the 
NH IS claimed they would not need help in using 
public transportation. In Dayton, about 12 percent 
of the transportation handicapped people used a 
wheelchair (~). This is over twice the percentage 
found in the UMTA national survey, but still 
represents a relatively low rate of incidence . 
These findings are significant because they indicate 
that much of the controversy over lift-equ ipped 
buses and accessible subway systems has centered 
on the needs of a very small although important 
segment of the total transportation handicapped 
population. The transportation problems of wheel
chair users are hard to solve economically, and 
some of the solutions to these problems may benefit 

only a few people. 
Another segment of the t r ansportation handi

capped population often singled out for special 
consideration, particularly in past federal regula
tions, consists of persons who are semiambulatory. 
These are people who do not use a wheelchai r , but 
who do have trouble walking or going up and down 
steps. Both the UMT A national survey and the 
Dayton survey found that a slight majority of 
transportation handicapped people belong to this 
group. UMTA estimated that 51.9 percent of t rans
portation handicapped people have difficulty walking 
more than one block but do not use a wheelchair. 
Furthermore, 59. 9 percent have difficulty going up 
o r down stairs, although t hey have no need for a 
wheelchair (~). In Dayton, 56 . 0 percent of the 
transportation handicapped peop le had difficu lty 
walking and 57.0 percent had difficulty goi ng up 
and down steps, even though they did not require 
a wheelchair (9) . These people could conceivably 
benefit from such it ems on buses as lower front 
steps , ramps, and kneeling mechanisms. Many 
ex isting buses have a kneeling mechanism t hat 
lowers the front entrance closer to the ground, but 
these devices apparently are not deployed very 
often (15). Semiambulatory people might also be 
able to-use the wheelchair lifts, although some 
transit operators have adopted , a policy of not 
allowing people to stand on a lift while it is in 
operation (16). 

Combining wheelchair users with semiambula
tory people , the UMTA national su r vey shows that 
56 . 9 percent of the transportation hand icapped 
population have difficulty · walking or going more 
than one b lock. This fact suggests that the poten
tial effectiveness of an accessible fixed- r oute bus 
system could be limited. By their nature , f ixed
route bus systems rely heavily on pedestrian 
access , except near the termin i of routes where 
park-and-ride facilities allow for automobile access . 
One commonly used rule of thumb in transit route 
planning is that bus users should not have to wa r k 
farther than 1/ 4 mile to reach a bus stop. For the 
majority of transportation handicapped peop le who 
have difficulty walking or goi ng more than one 
block, even this short distance can be a major 
obstacle . Another commonly used assumption in 
transit demand forecasting is that people wi II 
generally not walk more than 1/2 mile to reach a 
bus stop. The UMT A national survey found that 
2 , 500 , 000 transportation handicapped people , or 
nearly one-third of all transportation hand icapped 
people in urban areas, lived mor e than 1/ 2 mile 
away from a f ixed-route transit service. About 71 
percent of the transportation handicapped people 
living within 1/ 2 mile of a fixed-route bus system 
have difficu lty getting t o a bus stop (8). All of 
these findings indicate that, no matter what 
improvements are made to the buses themselves , a 
majority of the transportation handicapped popula
tion would have difficul t y using the service because 
they would have trouble getting to the bus stop. 
Thus, the potential effectiveness of an accessible 
fixed- r oute bus system appears to be considerably 
limited. 

Three other identifiable and unique market 
segments within the transport ation handicapped 
population consist of people who a r e either blind, 
deaf , or mentally handicapped. The UMT A national 
survey and the Dayton survey indicate · that each of 
these groups is quite small. Whereas 21. 0 percent 
of the transportation handicapped people nationwide 
have trouble seeing, only 3.5 percent of all trans
portation handicapped people in u r ban areas of the 
United States are totally blind . In Dayton, 26.9 
percent of the transportation handicapped popu la-



tion have trouble seeing even with glasses on, but 
only 5. 9 percent cannot even see well enough to 
detect moving objects. The UMT A survey found 
that 21. 1 percent of transportation handicapped 
people have trouble hearing , but only 5.0 percent 
are totally deaf. The Dayton survey estimated that 
14. 1 percent of transportation handicapped people 
have difficulty hearing even with a hearing aid, but 
only 1 . 9 percent are unable to hear wel I enough to 
detect loud noises . The UMTA national survey does 
not provide any information on the incidence of 
mentally handicapped people, but the Dayton survey 
found that 8. 9 percent of the transportation handi
capped population in that community had a mental 
disability . These three market segments, there
fore, are each about the same size as the population 
of wheelchair users. The transportation needs and 
problems of these three groups, however, have 
oft en been overlooked. 

Segmentation by Ablllty to Use Public Tr■naportatlon 

Another way of segmenting the transportation 
handicapped population is by a person's ability to 
use conventional public transportation services and 
faci Ii ties. Th is system of classification is not as 
useful as classification by functional disability, 
because it does not indicate or imply the types of 
problems that different transportation handicapped 
people have using public t ransportation. However, 
it does show how many transportation handicapped 
people can already t ravel by publ ic transit, al
though with some d ifficulty. This information can 
be useful to local planners and transit operators 
who are giving serious consideration either to pro
viding a specialized transportation service or to 
p rovid ing user-side subsid ies for tax i service. As 
a matter of local policy , planners and t ransit opera
tors should consider whether to restrict the eligi
b ility for these options to t r ansportation handi
capped persons who cannot use regular transit . 

Several studies have found that a large major
ity of transportation handicapped people can use 
public transportation, although with some degree of 
difficulty (8,9,11) . 

From the national survey data, UMT A estimated 
that 19 percent of all transportation handicapped 
people in urban areas cannot use public transporta
tion at all, 30 percent can use public transportation 
al t hough with a lot more difficulty than people who 
are not handicapped, and the remaining 51 percent 
can use public transportation with only a li ttle more 
difficulty than people who are not handicapped. 
Table 2 shows how t he overall ability to use public 
transportation varies by type of functional disabil
ity . The results of the UMT A national survey also 

Table 2 . Overall ability to use public trans portation by type of 
functional disabil ity . 

Specific Dysfunction 
Group 

Whaelchalr 

Mechan ica l aids 

Visual 

Hearing 

Other problems 

SOURCE : Ref. 8 . 

Ability to Us e Public Tran s portation 

Percent Percent Able lo 
Not Able Use With a Lot 
To U se o f Difficu lty 

68 

28 

25 

21 

12 

2 1 

36 

31 

28 

27 

Percent Able to 
Use With Little 

Difficulty 

12 

36 

44 

51 

60 
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showed that only 21 percent of the transportation 
handicapped people living in mass transit areas 
cannot use regular fixed-route bus service at all, 
while 69 percent can use bus transit although they 
are prevented from doing so to some extent, and 10 
percent are not prevented from using bus transit at 
all although they still have some problems traveling 
by bus. 

In Dayton, 29 . 1 percent of the transportation 
handicapped population would never be able to get 
to a bus stop no more than two blocks away from 
their home, 27. 1 percent would always need per
sonal assistance to get from their home to -a bus 
stop no more than two blocks away , 24. 0 percent 
would always need some personal assistance to get 
on and off a bus, and 15.9 percent would never be 
able to ride a bus without a traveling companion. 

In Port land, Oregon, it was estimated that 
68. 9 percent of the severely transportation handi
capped popu lation in that community could not use 
regular fixed-route bus transit , but only 12. 7 
percent of the moderately transportation handi
capped people would be unable to use the regular 
bus service . Transportation handicapped persons 
were regarded as severely handicapped if they 
indicated that they could not perform any one of 
eight specific activities associated with travel by 
bus , or if they indicated that they would have 
great difficulty performing more than one of these 
activities. These findings show that the size of the 
market for specialized transportation services can 
be greatly reduced if a t ransit operator should 
decide to provide service on ly to those people who 
cannot use the regular transit system . 

Segmentation by Ablllty to Travel by Taxi 

Transportation handicapped peop le can a lso be 
categorized according to their physical ability to 
use taxicabs. Those t ransportation handicapped 
people who cannot ride in a taxi would not benefit 
from a tax i user-side subsidy program. 

In general, transportation handicapped peop le 
are more likely to be able to travel by taxi than by 
fi xed-route bus .:' According to the UMTA national 
survey, only 7 percent of the transportation handi
capped popu lation cannot use taxicabs at all, while 
30 percent are not prevented from using taxi ser
vices . The r emaining 63 percent can use a taxi but 
are prevented from doing so to some extent, usually 
because they cannot afford the fare (8). In the 
Dayton urban ized area, only 3 .4 percen t of the 
transportation handicapped people would always 
have difficu lty sitting in a taxicab , while 7. 1 per
cent would sometimes have th is problem . The 
Dayton su rvey also found that 15 . 4 percent of 
transportation handicapped persons would always 
need per sonal assistance in getting in and out of a 
tax i, while 13.8 percent would occas ionall y need 
some assistance (9) . Table 3 shows how the ability 
to use t ax icabs varies in Portland, Oregon, depend
ing on the severity of the handicap and the type of 
special aid used (11). Except for wheelchair users, 
only a small minority of transportation handicapped 
people are physically unable to utilize tax icab 
services. 

Segmentation by Ablllty to Drive and Auto Ownership 

Another u seful way of stratifying the transpor
tation handicapped population is b y ability to drive 
or, alternatively, by auto ownership . As mentioned 
earl ier in this chapter, some transit operators, in 
determining whether or not an applicant is eligible 
to use a specialized transportation service or ride 
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Table 3. Ability of handicapped people in Portland . Oregon, to use 
tax i ser v ice. 

Market Segmen t 

All tran sportation handicapped persons 

ModeraLely transportation h andicapped 
persons 

Severely transportati on hand icapped 
pers ons 

T ransportation handicapped persons 
who do not u se a special aid 

Wheelchair user ::. 

Persons who use a walker 

Persons who use cru tches 

Persons who use a s upport cane 

SOURCE : Ref. 11. 

Per cen t Who Can Use 
Taxis Easily or With 

Some Difficulty 

95.4 

99 .5 

91 . 4 

93. 0 

62.S 

91. 7 

83.3 

96.3 

the fi xed-route buses at a lower fare, consider 
whether or not the individual is able to drive or 
owns a car. 

Transportation han d icapped people are less 
likely to have a driver's license and are also less 
likely to own a car when compa red with the rest of 
the population. The UMTA nat ional survey 
estimated that 41 percent of transportation handi
capped persons 16 years of age or older liv ing in 
mass transit areas are licensed to drive, whereas 78 
percent of the nonhand icapped population have 
driver's licenses . Wh ile 87 percent of the nonhand
icapped people 16 years of age or older living in 
mass transit areas own automobiles, only 61 percent 
of transportation handicapped peop le have cars. 
The UMT A survey a lso revealed that 42 percent of 
al I transportation handicapped people 15 years of 
age or older have driver's licenses and 68 percent 
own at least one automobi le (8). A large number of 
transportation handicapped people apparently own 
ca r s but are not licen sed to drive them. 

The surveys conducted in Dayton, Ohio , and 
Portland, Oregon , yielded simi lar results. In 
Dayton, approxi mately half of the transportation 
handicapped people were licensed to drive ( 9). In 
Portland, 38 . 4 percent of the moderately - t rans
portation handicapped people and 25 .3 percent of 
the severely transportation handicapped people had 
driver's licenses (1 1 ). 

A majority · -of t ransportation handicapped 
people usually have access to private automobiles 
when they need to travel . The UMTA national 
su r vey revealed that 63 percent of the urban trans
portation handicapped popu lation has access to 
private automobiles as often as needed or most of 
the t ime when needed, while only 11 percent of the 
transportation handicapped people in urban areas 
never have cars available when needed (8) . In 
Portland, Oregon, 56 percent of the severely trans 
portation handicapped people and 52 percent of the 
moderately transportation handicapped people either 
always or usually have cars avai lable , while 19 
percent and 23 percent , respect ively , never have 
access to cars when needed ( 11) . In Day ton, 82 
percent of the severely trans portation handicapped 
market and 86 percent of the moderately t rans
portation handicapped market usuall y have autos 
avail ab le . 

As will become more apparent in the nex t 
chapter , transportation handicapped persons who 
are licensed to drive , who own ca r s, o r who usually 
have cars availab le travel much more frequently 

than other t ransportation handicapped persons. 
Transportation handicapped people in this market 
segment may be less inclined to use accessible 
fi xed-route transit systems, specialized transporta
tion services, or tax is at a reduced fare . 

Other Market Segment■ 

The transportation handicapped population has 
been stratified by numerous other social and demo
graphic variables--age, sex, income, employment 
status , level of education, household size, house
hold income, household auto ownership, length 
of residence in the urbanized area , marital status, 
and other charact eristics . With the exception of 
perhaps personal income and employment status, 
none of these descript ors is particularly useful for 
designing and evaluating a lter native t r ansportation 
services. Ther e may be some uti lity in stratifying 
transportation handicapped peop le by per sona l 
income and employment status for purposes of 
ex plain ing and predicting travel behavior . Other
wise, the above variab les are mainly useful in areas 
of social research. 

T ab le 4 compares some of the social and demo
graphic characteristics of the transportation handi
capped popu lation with those of the u r ban popu la
t ion in general. It indicates that transportation 
handicapped people: 

• Tend to be older. 
• Are more likely to be female. 
• Are muc h less li kely to be employed . 
• Have much less income. 
• Have less education . 
• Are mor e likely to live by themselves. 

T hese are f ind ings from t h e UMT A national survey, 
but many loca l studies have confirmed them (g, 10, 
12, 13). 

Table 4 . Compa rison of tra nsporta t ion hand ic.:,ppcd popu lution w ith 
with the total urba n popu lation . 

Percent of 
Transportation 

Handicapped 
People 

65 years of age or older 47 

Female 63 

Bl ack 21 

Emp loyed 23• 

Household income: 
34b Under $4 , 000 

$15,000 or more 1Gb 

Education : 
Eighth grade or less 41 
Completed h igh school 22 

L iv e Alone 23 

aPercent of persons 16 to 64 years o f age . 

bPercent of households. 

SOURC E: Ref. 8. 

SUMMARY 

Percent of 
People in 

Total Urben 
Population 

11 

52 

17 

54• 

15b 
32b 

27 
27 

16 

Not everyone with a physical disability o r a 
health condition has trouble using pub lic transpor
tation . The 1977 NH IS revealed that, of the 26 
mill ion people in SMSAs who have a physical impair
ment or use a special aid, on ly 10. 4 percent, or 
about 2 . 7 million , cannot use public t r ansportation 



without some type of special assistance. Transit 
operators , therefore, need to separate the transpor
tation handicapped population from the handicapped 
population in general. The transportation handi
capped population consists of people who have 
difficulty using public transportation because of a 
physical disability o r limitation, including the 
effects of aging. These people are not always easy 
to identify. Transit operators have had to estab
lish criteria for determining whether or not a per
son is transportation handicapped and therefore 
eligible for a specialized transportation service or 
for a reduced fare on either the buses or the taxis. 
Some transit agencies have established more elabor
ate criteria than others. Many of them require a 
physician's certification, although some transit 
agencies will also accept the certification of a social 
service agency. 

It is important for transit planne r s and opera
tors to recognize that transportation handicapped 
people differ considerably in t heir ability to use 
publi c transportation. The 1977 national survey of 
transportation handicapped people sponsored by 
UMT A revealed that on ly about one out of every 
five transportation handicapped persons is unable to 
use public transit at all. The rest can physically 
use public transportation services and facilities, 
although with varying degrees of difficulty. In 
evaluating alternative transportat ion services, 
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transit operators may want to separat e transporta
tion handicapped people who can use transit from 
those who cannot . Various relatively inexpensive 
improvements in the vehicles and the operation of 
the transit system may greatly benefit many indi
v iduals in the first group , while a specia lized 
transportation service may prove to be more cost
effective for people in the latter ma r ket segment. 
As a matter of local policy, a transit operator may 
decide to restrict the use of a specialized service to 
on ly those people who cannot use the reg u lar fixed
route transit system. 

T ransportation handicapped people constitute a 
het erogeneous market for pu blic t r ansportation. 
These people differ from each other considerably in 
the number and types of funct ional disab il ities they 
have and in the severity of t heir disabi li ties. The 
problems they hav e using public transportation wi ll 
depend on t he natu r e of their physical and sensory 
limitations. It therefore makes sense to stratify t he 
transportation handicapped population into market 
segments that are related to distinct functional 

disabilities such as the inab ility to walk , c li mb 
steps, use hands and arms, see, hear, speak , or 
reason . In this way, alternative solutions can be 
linked to specific physical problems or barr iers, 
and the number of people who might benef it or be 
affected by various solutions can be estimated . 

FINDINGS: DEMAND FOR TRANSPORTATION 

Information on how often transportation handi
capped people travel, why they travel, and how 
they travel can be useful for assessing the need for 
accessible transportation systems as well as for 
planning and designing such systems. Data on 
current trip rates, trip purposes, and modal choice 
have been used to gauge the latent or potential de
mand for better transportation. They also provide 
a basis for measuring the effects of new services 
and improvements in existing services on the mobil
ity of transportation handicapped people and their 
propensity to travel. 

The effectiveness of any solution to the trans
portation problems of handicapped people wil l de
pend on how many barr iers to travel the solution is 
able to eliminate. Much of the previous research 
has focused on barriers within the public transpor
tation system itself. Other barriers outside the 
transit system may be just as important to a handi
capped person. The results of the special nation 
wide mail survey of handicapped c lients of p r ivate 
nonprofit social service organizations provided some 
additional insight into the many factors handicapped 
people consider in deciding whether or not to 
travel. 

The effectiveness of any solution to the trans
portation problems of handicapped people will also 
depend on how much more often these people would 
like to travel. It may be wrong to presume that 
transportation handicapped people wi II travel a lot 
more often if most of their travel barriers are 
removed. Some information on the latent travel de
mand or the unmet travel needs of transportation 
handicapped people is therefore desirable . Al
though t he reliabili t y of this information is debat
able, a number of researchers , nevertheless , have 
attempted to measure latent travel demand. The 

results of thei r measurements do provide some pre
limina r y indication of how much of an effect cer tain 
alternative transportation services may have on the 
mobility of transportation handicapped people. 

CURRENT TRIP-MAKING CHARACTERISTICS 

Frequency of Travel 

Transportation handicapped people travel much 
less frequen t ly than the general public. Data from 
urban area origin-destination su rvey s conducted in 
the 1960s and early 1970s indicate that the average 
daily trip rat es of urban residents range from 1. 7 
trips per person to 3.3 trips per person ( 17 ) . 
According to the 1969-70 Nationwide Personal Trans
portation Study, the average person over 5 year s 
of age makes 15.5 one-way vehicle t rips per week 
or about 2 . 2 one-way vehicle trips per day ( 18 ) . 
By cont rast , transportation hand icapped people-on 
the average travel less than half as of ten as the 
general pub lic . Table 5 gives some average daily 
trip rates of t r ansportation handicapped people as 
determined by the UMTA national survey and sev
eral local surveys. Each of these surveys involved 
a probabil ity sa mple of t ransportation handicapped 
people. 

The rate at wh ich t ransportation handicapped 
people travel varies b y type of disability, age, 
income , employment status , whether or not the 
individual is licensed to drive , household auto 
ownership, and the availab ility of a p r ivate auto
mobile. 

Not su rprisingly , wheel chair users and other 
severely transpor tation handicapped peop le t r avel 
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T able S, . Average daily tr ip rates of trans portation handicapped 
people . 

Trip s 
per Person 

Location per Day 

Unite d S tates: u rban places of 
2,500 or !'"ore people 0.96" 

Dayton, Ohio 0. 91 

Oakland , California 1 .46b 

Mi lwaukee SMSA 0.90 

Portland, Oregon 0 . 95 

a Derived from an average monthly trip rate of 28. 8 tr ips/person . 

bOerlved from an average weekly trip ra te of 10.2 tri ps / person. 

SOURCES: 

• United States--Ref . 8 . 

Oay ton--Mag netic tape of Day ton surv ey data. 

• Oakland--Ref . 10 . 

• Milwaukee·-Ref. 12. 

Portland--Ref. 11 . 

less frequent ly than those who are only moderately 
or slightly disabled. The UMTA nat ional survey 
revealed the following monthly trip rates for five 
specific dysfunction groups : 

• • 
Wheelchair users--21 .0 trips per person. 
Users of other mechanical aids- -24 . 3 t r ips 

per person. 
• Persons with visual impairments--21. 9 

trips per person . 
• Persons with impaired hearing--25. 9 trips 

per person. 
• Persons with ot her problems- - 32 . 5 trips 

per person (~). 

The average monthly trip rate for a ll transportation 
handicapped people was 28.8 trips per person . In 
Dayton , Ohio , wheelchair users made 0.69 trips per 
day , while all other trans portation handicapped 
peop le made 0 . 93 trips per day . In Portland , 
Oregon, persons classified as severely transporta
tion handicapped traveled O. 8 t imes a day, while 
pe r sons classified as moder ately handicapped trav
eled 1 . 2 times a day (11 ). Likewise , in Oakland , 
Cal iforn ia , seve rely transportation hand icapped 
persons made only 6.8 trips per week, while moder
ately transportation handicapped persons made 10. 6 
trips, and per sons only slightly handicapped made 
13 .0 t r ips (10). 

The older a transportation handicapped person 
is , the less he or she travels. In the UMTA sur
vey , for ex ample, transportation handicapped per
sons 65 years of age or older made on the average 
only 18 . 5 trips a month, while transportation handi
capped persons under 65 years of age made 37 . 9 
trips per month (8) . Table 6 shows how the aver
age trip rate of transportation handicapped people 
in Portland, Oregon, declined as age increased. It 
ind icates that trip-making decreases significantly 
after age 60 , regardless of the severity of the 
d i.sability . By compari son , able-bodied elderly 
people in Portla nd made an average of 1 . 4 t r ip s per 
day (11). 

Household income also has a significant effect 
on the frequency of travel. T a b le 7 indicates that, 
in Port la nd, severely transportation handicapped 
persons with household incomes between $15, 000 and 
$25,000 made more than twice a s many trips a day 

Table 6 . Averag e d ail y trip rates of tran spo rtation handicapped 
people in Portland , Oregon , by age group. 

T riE!:S 12:er Person eer Da~ 

Moderately Severely 
T ran s portation T rans portation 

Age G r oup Handic•p ped Handicap ped 

16-20 N. A. 1 . 3 

21-59 1. 8 1 . 2 

60-64 1.3 0 . 8 

65+ 1. 1 0 . 7 

SOURCE: Ref . 11 . 

Table 7 . Ave rage dai ly tr ip rates of t ransportation handicapped 
people in Portland , Oregon , by household income . 

Household Income 

$0- $5 , 000 

$5,000-$10,000 

$10 , 000- $15,000 

$15, 000- $25, 000 

$25, 000+ 

SOUR CE : Ref. 11- . 

Trips per Pe rson per Day 

Moderately Severely 
Tran sportat ion Transpo rtation 

Handicapped Hand icapp ed 

1 .0 

1 . 4 

1 .6 

2. 7 

. 2 . 8 

0. 7 

1 . 0 

0 . 6 

1 .6 

1 . 1 

as severely transportation handicapped per sons with 
household incomes below $5,000. Moderat ely handi
capped persons with household incomes above 
$15,000 t raveled about as often as other people in 
the genera l urban population (11 ) . 

Transportation handicapped persons who are 
employed travel much more frequently than their 
unemployed counterparts . In Oakland, transporta
tion handicapped persons employed fu l I time made 
an average of 16 . 7 trips a week, slightly more than 
the average person in the general popu lation. 
Unemployed transportation handicapped person s , on 
the other hand, made only 8 . 7 trips a week , and 
retired transportation hand icapped persons made 
on ly 7.6. Wor k trips accounted for much of this 
difference between the trip-making of employed and 
unemployed transportation handicapped pe rsons . 
The latter tended to make as many nonwork trips a 
week as the employed transportation handicapped 
people ( 10). In Dayton , wheelchair users who 
worked outside their homes made 0 . 92 trips per 
d ay , while wheelchair users who were either unem
ployed or worked at home made only 0 . 68 trips a 
day . All other transportation handicapped persons 
employed outside their homes traveled 1 . 29 times a 
day, while those who were either unemployed or 
worked at home traveled only 0 .88 times a day . 

Two other s ignificant determinants ot trip 
frequency are possession of a driver's license and 
the availability of an automobile . Transportation 
handicapped persons who have access to automobi les 
travel much more often than those who do not . 
Regard less of the severity of the handicap , t rans 
portation handicapped persons in Portland, Oregon , 
who were lice nsed to drive t raveled nearly twice a s 
often as those who we re not licensed . Mode rately 
transportation handicapped persons licensed to 
drive made an average of 1 . 9 trips per day com
pared to 0 . 8 trips per day for those without 
driver's licenses. Severely trans portation handi
capped persons wit h driver's licenses made an 



average of 1 . 3 tri ps per day, while those without 
driver's licenses made an average of only 0 . 7 trips 
per day (11 ). In Oakland , transportation handi
capped persons with driver's licenses made 12 . 3 
trips a week, while those who d id not possess 
driver's licenses made 8.1 trips a week (10). Table 
8 compares the average daily trip rates oftranspor
tation handicapped individuals who usually had 

Table 8. Average daily trip rates of t ran sportat ion handicapped 
persons by availability of an automobile . 

UMTA 
National Portland, Dayton , 

Market Segment Survey Oregon Ohio 

With auto usually available ,. 1 1 .2 0.9 

0 Severel y transportation 
handicapped 0.9 1.0 0.8 

0 Moderately transportation 
handicapped 1 . 4 1 . 6 1.2 

With auto usually not available 0 . 7 0. 7 0 . 7 

0 Severely transportation 
handicapped 0.6 0 .6 0 .6 

0 Moderately transportation 
handicapped 0.9 0.9 0.9 

SOURCES: 

UMTA National Survey- - T he average daily trip rates for al l trans
portation handicapped persons by auto availability were taken from 
Ref. 19. The average daily trip rate for severely transportation 
handicapped persons with autos usually avai lable was estimated by 
using the ratio of trips per day by all transportation handicapped per
sons with au tos avai lable in Portland to the trips per day by severely 
transportation handicapped persons wi th autos available in Portland . 
The same methodology was app lied to the o ther three market segments. 

Portland--The average daily trip rates were c alc ulated from data 
presented in Ref . 11. 

Dayton- - The average dail y trip rates for all transportation handi
capped persons by au to availability were ca lculated from a magnetic 
tape o f the Dayton surv ey data. T he average daily trip rates for 
severe ly and moderate ly transportation handicapped persons were· ob
tained using the same methodology appl ied to the UMTA national survey 
trip rates . 

automobiles available when needed with those who 
seldom had access to cars. Again, for both se
verely and moderately transportation handicapped 
persons, the availability of automobiles has a signi
ficant effect on the amount of travel. 

The above findings indicate that, although 
transportation handicapped people generally travel 
less than half as much as the average person in an 
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urban area, the mobil ity of handicapped people 
varies widely. The degree of disabil ity, not sur
prisingly, is a significant factor in determining a 
transportation handicapped person's trip-making 
ability. However, employment status and the avail
ability of an automobile appear to be even more 
important . Even severely handicapped persons 
travel much more often if they have jobs or if cars 
are usuall y available to them. To what extent 
accessible public transit systems and specialized 
transportation services will attract handicapped 
people who do have access to automobiles is a key 
question for planners and transit operators . As 
indicated in Chapter Two, this market segment 
constitutes a significant portion of the t ransporta
tion handicapped population. 

Purposes of Current Travel 

Table 9, based on the results of the UMTA 
national survey, compares the types of trips made 
by transportation handicapped people with those 
made by persons who are not transportation handi: 
capped. The analysis was limited to people 16 
years of age or older living in mass transi t areas . 

Table 9 shows that work trips and medical
therapy trips account for much of the difference in 
the types of trips made by transportation handi 
capped people and persons who are not transporta
tion handicapped. The latter are much more Ii kely 
to take work trips because they are also much more 
Ii kely to be employed. Transportation handicapped 
people , on the other hand, are much more likely to 
take medical - therapy trips . Work trips account for 
nearly 40 percent of t he trips made by people who 
are not transportation handicapped and only about 
20 percent of the trips taken by transportation 
handicapped persons. Medical-therapy trips con
stitute 12 percent of the trips made by transporta
tion handicapped people, but only 2 percent of the 
trips made by other people in mass transit areas. 
Despite these differences in the proportion of trips 
made for work and medical purposes, T able 9 shows 
that transportation handicapped people who do make 
work trips make them at about the same monthly 
rate as other people who make work trips . Like
wise, the monthly trip rate for medical-therapy 
trips is not much larger for transportation handi
capped peop le than it is for other people who take 
that type of trip. In general, transportation handi
capped people 16 years of age or o lder living in 
mass t r ansit areas make 0.18 work trips a day per 
person , compared to 0. 70 for people who are not 

Table 9. Types of trips taken by transportation handicapped peop le as compa red to people who are no t t rans portat ion handicapped , in 
mass transit areas. 

Percent of Peoi:,le Taking T ~i:,e of Trie Pere en t of Total Tries Taken 

Nol Not 

Type of Trip 
Transporla li~ 
Handicapped 

TransporlatioB 
Hand icapped 

Transpartatiog 
Handicapped 

Transportatio!l 
Hand icapped 

Shopping /per sonal 77 94 36 29 

Leisure/ recreation 68 87 28 23 

Medical/therapy 70 31 12 2 

Work 14 55 19 39 

School s 15 5 7 

All types 97 99 100 100 

a The monthly trip rate in each case is based on on ly those people who take the associated type of trip . 

blncludes only people 16 years of age or o lder. 

SOURCE: Ref . 8. 

Trips per Person per Montha 

Not 
Transportati%' 
Hand icapped 

TranspJrtalioi 
Handicapped 

13. 2 16 .6 

11. 9 14 . 4 

4.9 3. 9 

37 . 8 39 . 1 

26. 4 25 .1 

29. 1 54 . 8 
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transportation handicapped. Transportation hand i
capped people make 0. 76 nonwork trips a day per 
person, compared to 1.09 for other people . Thus, 
the difference in the frequency of travel of trans
portation handicapped peop le and other people is 
greater for work trips than for nonwork trips . 

Nearly one-fourth of the transportation handi
capped people over 15 years of age in mass transit 
areas do not take trips for shopping and personal 
business , and almost one- third of them do not take 
lei sure and recreation trips. Nevertheless , these 
types of trips together accoun t for 64 percent of all 
trips made by t hese peop le. By comparison , 52 
percent of the trips taken by peop le over 15 years 
o ld who are not transportation handicapped are 
made for shopping, personal business, leisure, or 
recreation. Transportation handicapped persons 
who do make shopping and personal trips take these 
kinds of trips at about 80 percent of the monthly 
rate of other people. The same is t r ue for leisure 
and recreation trips. 

Table 10 shows that the nat ure of the dis
abil it y has some effect on the types of trips taken . 
Wheelchair users, for example, take a higher than 
average proportion of their trips for recreational 
and medical purposes and a much lower than aver
age percentage of trips to and from work. Persons 
in the other specific dysfunction groups do not 
deviate significantly from the norm , although per
sons who use mechan ical aids and persons with 
impaired vision tend to make a s lightly higher than 
average percentage of t rips for medical visits and a 
s lightly lower than average percentage of trips to 
and from work . 

Two factors that have a significant effect on 
the frequency of travel--the severity of the dis
abi lity and the availability of an automobile--appear 
to have less of an effect on the purposes of travel. 
Table 11, based on survey data from Portland, 
Oregon, shows a f ew di fferences in t he types of 
trips made by moderately and severely transporta
tion handicapped persons . The latter made a much 
higher percentage of t rips for medical purposes and 
a correspondingly lower percentage of trips for 
shopping . Table 12, based on data from a survey 
in Dayton, Ohio, shows that severely transportation 
handicapped persons with autos usually available 
made a higher percentage of trips for medical 
purposes than d id their severely handicapped 
counterpa r ts who usuall y did not have access to 

Table 11 . Types of t rips made by moderately and seve rely transpor 
t at ion handicapped persons in Por-tland, Oregon. 

Type of Trip 

Shopping 

Recreation/social 

Personal business 

Work 

Medical / dental 

Church 

School 

SOURCE: Ref. 11. 

Pe rce nt of Trips 

Moderately Severely 
Transportation Transportation 

Handicapped Handicapped 
Persons Perscns 

36.5 25 . 5 

29.6 30 .1 

17 .5 14.Z"' 

8.4 6 .0 

3.6 14 . 9 

2 .2 8. 2 

2.2 1 . ; 

automobiles . On the other hand, severely handi
capped individuals with limited access to cars made 
a significantly h igher percentage of trips for social , 
recreational, and relig ious acti v ities . Among the 
moderately handicapped people , there were few 
major differences between those with and those 
without access to automobiles . The latter tended to 
make a somewhat higher percentage of trips for 
med ica l appointments and social , recreational, and 
religious activities and a lower percentage of trips 
for shopping and personal business. 

Modal Choice 

Transportation handicapped people currently 
Lravel primarily by automobile. According to the 
UMTA survey, transportation handicapped people 
living in urban areas make about 72 percent of 
their trips by private automobi le (8) . In Dayton, 
Ohio, 84 percent of the trips are- made by car, 
while in Portland , Oregon, the proportion of trips 
by car is 79 percent (1 1) . T ab le 13 com pares the 
d\ stributions of trips found in the UMTA , Dayton, 
and Portland surveys . 

Table 10. T ypes of trips taken by transportation handicapped peop le in specific dysfu nction 
groups . 

Percent of Tries 

All 
Transportation Other Persons with Persons with Persons 

Handicapped Wheelchair Mechanical Impaired Impaired with Other 
Type of T r ip Persons Users Aids Users Vision Hearing Disabilities 

Shopping/ personal 34 31 35 38 38 34 

Lei sure/ recreation 28 35 30 29 26 27 

Medical / therapy 11 17 14 14 11 10 

Work 18 8 15 12 16 20 

School 9 9 6 7 9 9 

SOURC E: Ref. 8. 
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Table 12. Types of trips made by moderately and severely transportation handicapped persons in 
Dayton , Ohio, by auto availability. 

Percent of Trips 

Moderately Transportation 
Handicapped Persons 

Severely Transportation 
Handicapped Persons 

With Auto With Auto With Auto With Auto 
Usually Usually Not Usual ly Usua ll y not 

Trip Purpose Available Available Available Avai lable 

Work and school 21.8 18 .0 19. 9 16.2 

Shopping and personal business 40.5 35.8 41 . 9 40 .7 

Medical 7.9 13.4 11 . 0 4.7 

Social, recreational , and 
rel igious activities 26.6 32 . 8 25.3 37.2 

Other 3.2 0.0 1 . 9 1 . 2 

SOURCE: Magnetic tape of data from a telephone survey of transportation handicapped persons 
in Dayton, Ohio, conducted by Peat, Marwick, Mitchell & Co ., for the Urban Mass Transportation 
Administration in 1980 . 

Not only do transportation hand icapped people 
rely heavily on the automobile for transportation , 
t hey are just as likely to make a trip as auto 
drivers as they are as auto passengers. Table 13 
shows that, nationally , slightly more than half of 
the auto trips taken by transportation handicapped 
people are made with the transportation handicapped 
person as the dri ver. In Dayton, transportation 
handicapped persons travel much more of ten as auto 
drivers than they do as auto passengers. In 
Portland, transportation handicapped people make 
about half of their auto trips as d rivers and hal f as 
passengers. 

Table 14 compares the modal choices 
portation handicapped people with those 
who are not transportation handicapped. 

of trans 
of people 

It shows 

Table 13. Relative use of various modes of transportation by trans
portation handicapped persons . 

Mode of 
Transportat ion 

Automobile 

· As dr iver 
· As passenger 

Bus 

Walking 

Taxi 

Subway 

Special transportation 
service 

Personally owned van 

Other 

SOURCES : 

UMTA 
National 
Survey 

72 

38 
34 

• UMTA··Nalional S urvey--Ref. 8. 

Percent of Trips 

Dayton , 
Ohio 

84 

47 
3 7 

• Oayton - -Magnet ic tape of Day ton s u rvey d ata . 

• Portland- - Ref. 11 . 

Portland, 
Ore gon 

79 

39 
40 

16 

2 

that transportation handicapped people depend on 
the automobile almost as much as nonhandicapped 
people do. The two groups differ considerably, 
however, in their relative use of automobiles as 
drivers and passengers. Compared to non hand i
capped people , transportation handicapped ind ivid
uals are much mo re Ii kely to trave l as auto passen
gers . Less than one-third of transportation handi
capped people have made trips as auto drivers, 
compared to two-thirds of the people who a re not 
t ransportation handicapped . On the other hand, 
over 60 percent of transportation handicapped 
persons have traveled as auto passengers, compared 
to less than one-half of t he nonhandicapped popula
tion. Transportation handicapped persons 16 years 
of age or older living in mass transit areas make 38 
percent of thei r trips as auto drivers and 33 per 
cent as auto passengers , while persons who are not 
transportation handicapped make 62 percent of t heir 
trips as auto drivers and only 16 percent as auto 
passengers. 

Table 14 shows that transportation handicapped 
people use any given mode less often than people 
who are not transportation handicapped. For 
example, auto drivers who are transportation handi
capped average less than 40 auto driver trips a 
month , while t hose who are not transportation 
handicapped av erage over 50. Transportation 
handicapped persons who travel as auto p assengers 
make about 15 auto passenger trips a month, com
pared to 22 for people who travel as auto passen 
gers but are not transportation handicapped . 
Transportation handicapped people use buses for a 
higher percentage of their trips than do nonhandi
capped people, but transportation handicapped bus 
users make fewer bus trips in a month's time than 
do their nonhandicapped bus-riding counterparts. 
The same is true for the tax i and walk modes of 
transpo r tation. Transportation hand icapped people 
are more Ii kely to be tax i users, but those who do 
use tax icabs travel by cab less often than nonhand 
icapped people who use taxis . 

Differences in the modal choices of t ransporta
t ion handicapped people depend to some extent on 
the type of disability and part icularly on the need 
to use a wheelchair . This can be seen from t he 
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results of the UMT A nation al survey, summa r ized in 
Table 15. Wheelchair users, along with people who 
use mechanica l aids , take a significantly h igher 
than average percentage of their trips by auto
mobile . Compared to the other specific dysfunction 
groups , wheelchair users are much les s li kely to 
travel by bus or tax i or to ma ke a nonvehicular 
trip. On the other hand, they are more Ii kel y to 
use personally owned vans and s pecialized transpor
tation services . People with impaired vision take a 
signifi cantly less than average percentage of their 
trips by automobile and are more likely than any of 
the other specific d ysfunction groups to walk or 
use a taxi. Most of the transportation handicapped 
auto drivers belong to the group consisting of 

persons with 
that sev erely 
Portland take 
and taxi and 
compared to 
persons. 

"other problems . " T able 16 shows 
transportation handicapped people in 
a higher percentage of trips by auto 
a lower percentage by r egula r bus, 

moderately transportation handicapped 

One of the principa l deter minant s of modal 
choice is the availability of a p rivate automobile. 
Table 17, based on data from the UMT A n ational 
survey, compares t he modal choices of transporta
tion handicapped people who usual ly have autos 
av ailable with the choices of those who seldom or 
never have access to cars. T he latter tend to make 
a much smaller percentage of trips b y automobile 
and a much higher percentage of trips by bus, 

Table 14 . Modal choices of transportation handicapped p eople as compared to people who are not transportation handicapped , in mass 
t ransit a reas. 

Percent Who Use Mode Percent of Trips Trips per Person per Monthb 

Mode of 
Transportation 

A utomobile 

As driverc 

As passengerc 

Bus 

Wal k ing 

Taxi 

Subway 

Special t r anspor tation 
service 

Personal ly owned van 

Other 

T rans. 
Hand icapped 8 

Not Tran s . 
Handicappeda 

29 67 

62 41 

29 25 

16 16 

14 5 

7 

5 

al nc!udes only people 16 years of age or older. 

T r ans. 
Handicapp eda 

Not Trans. 
Handicappeda 

71 78 

38 62 

33 16 

12 9 

9 5 

3 

2 3 

bThe month ly trip rate in each case is based on only those peop le who use the associat ed mode. 

cAn u nspecified percentage of people travel by automobile both as a driver and a passeng er. 

SOURCE: Ref. 8. 

Table 15. Modal choices of tran spor tation handicapped people in speci f ic dysfunction gr oups. 

Trans . 
Handicappeda 

37 .9 

15 . 2 

12. 3 

15. 5 

5.8 

20.3 

19 . 3 

20, 9 

10 , 1 

Percent of People in Each Gr oup Who Use Mode 
(Percent of Trips in Each Grou p by Mode) 

Mode of All Tran s. Mechanical Impaired Impaired 
T r ansportation Handicapped Wheelchair Aids Vision Hear ing 

Automob ile- -as passenger 66 72 69 72 68 
(34) ( 46) ( 39) (45) (36) 

Automobile--as d ri ver 32 20 28 16 27 
(38 ) (33) (39) (19) (37) 

Bus 22 6 "17 25 20 
( 9 ) (3) (9) ( 12) (8 ) 

Wal king 14 3 11 18 14 
(7) (2) (5 ) ( 11) (6) 

T axi 13 9 14 22 15 
(3) ( 2 ) (3 ) (7) (4) 

Subway 2 1 0.03 1 
(2) (0 . 3 ) (0.1) ( 1) 

Persona lly owned v an 1 5 1 1 I 
( 1 ) (6) ( 1) ( 1 ) (0.3) 

Special transportation ser vice 1 6 1 1 1 
( 1 ) (5) ( 1 ) (0. 3 ) ( 1 ) 

Other 7 7 6 6 8 
(5) ( 3 ) (3) ( 5) (7) 

50URCE : Ref . 8 . 

Not Trans . 
Handicapped8 

50.9 

22 .3 

18.5 

45.2 

7 .3 

25 . 7 

45.8 

35.2 

Other 
Problems 

62 
(30) 

39 
( 41) 

24 
(10) 

1 5 
(8) 

11 
(2) 

4 
( 3) 

1 
(1) 

1 
(1) 

7 
(4) 



taxi, and walking. Table 18 reveals a similar trend 
in Dayton. However, the effect of auto availability 
is slightly more pronounced for moderately trans
portation handicapped persons than for severely 
handicapped people. Moderately handicapped per
sons with limited access to automobiles use bus 
transit for a higher percentage of their trips than 
do their severely handicapped counterparts. The 
latter, of course, have considerably more difficulty 
using bus transit. Because they also seldom have 
access to private automobiles , t hey are unable to 
travel very often. 

LATENT TRAVEL DEMAND 

Because transportation handicapped people in 
general travel less than half as much as the general 
public, it is reasonable to expect that many trans
portation handicapped people would like to travel 
more often than they are now able. Determining 
the magnitude of this latent or unmet need for 
transportation is one of the more difficult aspects of 
planning for the transportation needs of handi
capped people. Ideally, planners and transit opera
tors would like to have highly detailed and reliable 
information on latent demand. This would greatly 
enhance their ability to evaluate the cost-effective
ness of alternative transportation services and to 
determine how much service is needed . Unfortu
nately, latent demand is difficult if not impossible 
to measure reliably. Miller ( 20) notes that "the 
concept of latent demand impliesthe measurement of 
a difference between some norm of travel behavior 
and existing travel." Latent demand is the differ
ence between the number of trips transportation 
handicapped people currently make and the number 
of trips they would make under a different set of 
circumstances. Measuring latent demand means 
determining how transportation handicapped people 
will react to a situation they may not have faced 
before. 

A number of researchers have attempted to 
estimate handicapped people's latent demand for 
transportation. Although the accuracy of the 
estimates can always be questioned, it is neverthe
less useful to review the results. Some interesting 
and important conclusions can be drawn from them . 
In the nex t chapter, these estimates of latent 
demand will be compared with existing handicapped 
ridership on alternative transportation services. 
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Table 16. Modal choices of transportation handicapped people in 
Portland, Oregon, b y severity of hand icap. 

Mode of 
Transportation 

Au tomobile 

· As driver 
• As passenger 

Regular bus 

Social service agency 
transportation 

Taxi 

Other 

SOURCE: Ref. 11 . 

Percent of Trips by Mede 

Moderately 
Transportation 

Hand icapped 

76.3 

44. 8 
31. 5 

22.1 

0 .2 

0.4 

1 , 1 

Severely 
Transportation 

Handicapped 

60.6 

33. 0 
47 . 6 

10. 5 

3.3 

2. 9 

2.5 

Table 17. Mod-,1 choices of transportation handicapped peop le b y 
availabi lity of a utomobi le . 

Percent of Trips bv Mode 

Au to Auto 
Usually Usually not 

Mode of Transportation Availabl e Available 

Au tomobi le 85 26 

As driver 66 2 
As passenger 19 24 

Bus 5 33 

Subway 8 

T axi 2 7 

Specia lized transportation 

Walking ( or use wheelch air) 3 23 

Other 4 3 

SOURC E: Results of the UMTA National Survey of T ran sporta -
tion Hand icapped People as t abulated by the Congressional Budget 
Office in Ref. 19 . 

Table 18. Modal choices of severely and moderately transportation handicapped persons in Dayton, 
Ohio, by auto availability . 

Percent of Trips by Mode 

Sever ely T ransportation Moderately Transportation 
Handicapped Persons Handicapped Persons 

Auto Auto Auto Auto 
Usually Usually not Usually Usually not 

Trip Purpose Available Available Available Available 

Automobile 88.3 71 . 0 84.9 61.5 

Bus 3 .0 8.1 3 . 9 21.5 

Taxi 0.5 4.7 0. 1 3.1 

Other 8.2 16.2 11 . 1 13 .9 

SOURCE: Magnetic tape of Dayton survey data . 
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Latent Travel Demand as Expressed by Handicapped People 

Most estimates of latent trave l demand have 
come from surveys of handicapped peop le . In these 
surveys, respondents have been asked about their 
desire to travel more often. Several approaches 
have been taken, some more specific than others. 
Therefore , the results of each s tudy are reviewed 
separately below. 

In thei r interviews with handicapped people in 
C hicago, Michaels and Weiler (21) asked respon 
dents how many trips they wouldhave liked to have 
made during the previous 2 days but could not 
make because of their physical or sensory limita
t ions. The results a re summarized in Table 19 . 

Table 19. Latent travel demand of transportat ion handicapped person s 
in Ch icago, by degree o f mobi l ity l imitation and population 
density . 

Tries eer Person eer Oa;t 
a 

Degree of Mobility Latent as 
Limitation by Total b a Percent 

Populiitlon Densi ty Actual Latent De$ired of Actual 

Central City: 0.42 0.34 0. 76 81 .0 
Severe 0 . 40 0.33 0. 73 82. 5 
Moderate 0.44 0. 37 0.81 84 . 1 
Little 0 .66 0.33 0. 99 50.0 

High-Densi ty 
Suburban : 0.46 0.33 0. 79 71. 7 

Severe 0.39 0. 34 0. 73 87 . 2 
Moderate 0.57 0.30 0 . 87 52.6 
Little 0.81 0. 12 o. 93 14 . 8 

Low- Density 
Suburban: 0 .68 0.35 1 .03 51 . 5 

Severe 0.69 0 . 74 1 .43 107 .2 
Moderate 0 . 67 0. 23 0.90 34. 3 
Little 0.84 0.17 1.01 20.2 

aConverted from trips per person per week . 

bNumber o f trips that the tran sportation handicapped 
wou ld have taken if his or her mobtlity had not been limited. 

person 

SOURC E: Ref. 21 . 

Several interest_ing conclusions can be drawn from 
this table. First, with one exception, the latent 
demand for travel was always less than the current 
dail y rate of travel. T his implies that transporta
tion handicapped people are currently making the 
majority of thei r desired trips. Secondly, even if 
a ll transportation handicapped people were ab le to 
make all of their desired trips, their resulting 
average daily trip rate would stil l be con siderably 
less than the average for the general public. In 
Chicago in 1970, the average person made 2. 45 
trips per day ( 17). T he results of Michaels and 
Weiler's study a lso indicate that the latent demand 
for travel varies by the severity of the handicap , 
although t his seems to depend on t he location within 
the urbanized area. In the central city of Chicago, 
there were no significant differences between the 
latent trip rates of severely, moderately , and 
slightly transportation hand icapped people. In the 
high-density s ubu rban areas of the Chicago region, 
severely and moderately transportation handicapped 
person s had about the same magnitude of latent 
demand, while t he latent demand fo r travel of 
persons with little limitation in their mobility was 
considerably less. In the low-density suburbs, the 
latent demand for travel incr eased s ignificantly as 
the sever ity of t h e disab ility increased . 

Several studies have found that the desire to 
travel more often depends on t he type of trip or 
trip purpose. Abt Associates ( 22) asked t ranspor
tation hand icapped people in Washington , D. C., how 

many more trips they would take if a low- cost, 
barrier- free trans port ation system were ava ilab le . 
T heir f indings , presented in Tab le 20, show t hat 
the latent demand was highest for trips for shop
ping, social activities, and church . It was lowest 

T able 20, La tent travel demand of elderly and handicapped persons in 
Washington , D.C . 1 by type of trip. 

T ype or Trip 

Work or school 

Shopping 

Medical 

Social 

Entertainment 

Church 

All types of trips 

Additional T r ips 
per Person per Day a 

0.02 

0. 14 

0 . 06 

0.13 

0.07 

0. 11 

0 . 53 

aBased on the existence of a barrier-free transportation system. 

SOURCE: Ref. 22. 

for trips for medical appo intments and trips to work 
or school. Abt Associates made simi la r fi ndings in 
a survey of transportation handicapped persons in 
Boston where 67 percent of the respondents desired 
to make more socia l and recreational trips , 50 
percent desired to make more shopping t rips , 16 
percent Indicated they wou ld make more trips for 
medical purposes, and only 14 percent wou ld make 
more work trips ( 23). In the UMTA national sur
vey, transportation handic apped persons were asked 
to ind icate how many trips a month they would take 
if an ideal type of t r ansportation that wou ld solve 
al l of their transportation problems were avai lable 
( 8 ). Again , as Table 21 ind icates , the lat ent 
demand for s hopping , persona l business , leisure, 
and recreation trips was much higher than the 
latent demand fo r medical , work, and school trips. 

Table 21 . Latent travel demand of transportation handicapped people 
in urban areas, by type of trip. 

Add it ional 

a Trips 
Tri2s 2er Person eer Da:t:: Percent of 

Type of Trip Current Addit ionalb Total Current Trips 

Shopping/ personal 0 .33 0.04 0 . 37 12. 1 

Leisure/ recreation 0 .27 0 . 0 4 0 . 31 14. 8 

Medical/ therapy 0. 11 0 .02 0.13 18 . 2 

Work 0.17 0.02 0 . 19 11 . 8 

S c.hoot 0.08 0.01 0.09 12. 5 

A ll types of trip s 0 .96 0. 13 1 . 09 13 . 5 

aConverted from tr ips per person per month. 

bBased on the existence o f an ideal transportation system that 
would solve all of the transportation problems of the transportation 
handicapped individual. 

SOURCE: UMTA National Survey of T ransport ation Handicapped 
People r eported In Rer. 8 . 

However, as a percentage of current t rips , the 
latent demand was about the same for each t r ip 
purpose, r anging from 11 .8 percent of cur rent trips 
for work travel to 18 .2 percent of current trips for 
medical-related travel . 



The latent demand for travel measured by the 
UMT A national survey is considerably less than that 
measured by Michaels and Weiler in Chicago or Abt 
Associates in Washington, D . C., as a quick com
parison of Tables 19, 20, and 21 shows. According 
to t he resu lts of the UMTA survey, transportation 
handicapped persons in general are already taking 
about 88 percent of the total trips desired. If the 
desired additional trips were taken, the resulting 
average daily trip rate of 1.09 trips per person 
would still be considerably less than the average 
daily trip rate of 1 .83 trips per person for urban 
residents 5 years of age or older who are not 
transportation handicapped ( 8 ). 

Miller (20) took a much d ifferent approach to 
the problem of measuring latent t ravel dema nd. In 
his study, elderly and physicall y handicapped 
persons living within a 13-square-mile area on the 
nort h side of Chicago were asked how much more 
often they would like to participate in each of a 
number of activities . Their responses are summa
rized in Table 22. Less than a majority of the 

Table 22 . Latent demand for more participation in various ac ti v ities by 
elderly and handicapped persons on the north s ide of 
Chicago . 

Ac ti v ity 

Go out to eat 

Go to mov ie 

Visit friends or r elati ves 

Go to museum or art gallery 

Go to zoo 

Shop for g roceries 

Go to work 

Go to church , temple, or synagogue 

Shop for c lothes 

Go tn h.:11 lo rim@ 

Go to public meeting, hearing , 
lecture, or speech 

Shop in the Loop 

Visit city or government offices 

Go to library 

Go to beach 

Go to barber or hairdresser 

Go to school 

Go to bank 

Go to doctor or dent ist 

SOURCE: Ref. 20. 

Percen t Wish ing to 
Participate More 
Often in Activity 

42 

40 

38 

37 

36 

35 

35 

33 

32 

32 

28 

26 

24 

23 

21 

15 

9 

8 

4 

people interviewed ex pressed a desire to participate 
more often in any of the activities. In general, 
however, there was a much higher demand for more 
participation in various social, recreational, and 
shopping activities than in certain personal busi
ness, medical, and school activities . These find
ings agree with the res ults of other studies cited 
earlier. On the other hand, slightly more than 
one-t hird of the respondents ind icated a desire t o 
go to work more often . This suggests that the 
latent demand for work trips may be higher than 
has been measured in other surveys . It also sug
gests t hat a barrier-free or ideal transportation 
system may not be sufficient to enable more trans
portation hand icapped people to go to work. The 
relative importance of transportation as a factor 
affecting the ability of transportation handicapped 
people to work and engage in other activities will 
be discussed in more detail in a lat er section of t his 
chapter . 
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The results of the UMTA national surv ey 
reveal how the latent demand for t r ansportation 
varies by t ype of d isability and other personal 
characteristics ( 8). These results are summarized 
in Tables 23 , 24, and 25 . In general, t he nature 
of the disability does not appear to have a major 
effect on the desire to travel more often. Persons 
with mechanical aids, impai red vision, or impaired 
hearing appear to have a higher latent demand tor 
travel than wheelchair users and transportation 
hand icapped persons with other types of disabi Ii t ies. 
The d ifferences, however , are not large , particu
larly in view of the fact that nearly 70 percent of 
the t rans portation handicapped population indicated 
that they would not make any add itional t rips even 
if an ideal mode of t ransportation were availab le . 
T able 24 ind icates that age and level of education 
have relatively I ittle effect on the desire to make 
more trips. The effect of household income, how
ever, is more noticeable. Transportation hand i
capped persons with household incomes below 
$10,000 have a greater desire to travel more often 
than do transportation handicapped people with 
household incomes above $10, 000. The latent 
demand for more travel decreases considerably as 
the household income rises above $8,000. Likewise , 
the effect of auto ownership, possession of a driv
er's license, and auto availabi lity for passenger use 
on latent travel demand is rather pronounced . 
Table 25 shows that transportation handicapped 
persons who do not own cars, who are not licensed 
to drive, or who do not always have cars available 
when needed have a much greater desire to make 
more trips. In each case, howeve r , those trans
portation handicapped persons who would ma ke ad
ditional trips if an ideal transportation s y stem were 
avai lable constitute less than a majority of t he 
transportation handicapped population . 

In the UMTA survey (§), transportation handi
capped persons we re a lso asked about the number 
of add itional trips they would take if specific trans
portation alternatives were provided. Four alterna
tives were presented to t he respondents for their 
consideration: 

1 . An accessible f ixed-route transit system. 
2 . An accessib le fixed-route transit system 

served by an accessible feeder system. 
3. A specia lized , fu ll y accessible, door-to-

door transportation system. 
4. Ind iv idual subsidies to transportat ion 

handicapped people to enable them to pay for better 
transportation . 

Table 23. Effect of ty pe of disability on the desi re to travel more 
often . 

S pecific 
D ys funct ion Group 

Wheelchair users 

Mechanical aids users 

Persons wi th impai red vi sion 

Persons with impai--ed hearing 

Persons wit h o the r problems 

All transportation handicapped people 

Per cent of 
Group Who 

Would T ake 
More Tr ipsa 

27 

31 

32 

32 

25 

29 

aBased on the existence of an ideal t r ansportation system that 
wou ld solve all the transportat ion problems of the transportat ion 
handicapped person. 

SOURCE : Data from the UMTA National Sur vey of Transporta -
tion Handicapped People reported in Ref. 8. 
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Table 24. Effect of age, educat ion , and house hold income on the 
desir e to travel more often. 

Market Segment 

Age: 

Under 65 year s of age 
65 yea rs of age or older 

Education: 

Eighth grade or less 
Some high school 
Completed h igh school 
Some c011ege 
Completed college or more 

Household Income: 

Under $4,000 
$4,000 to $5,999 
$6,000 to $7,999 
$8,000 to $9,999 
$10 , 000 to $14 , 999 
$15,000 to $24 , 999 
$25,000 and over 

Percent of 
Group Who 

Would T ake 
More Tripsa 

31 
28 

29 
29 
29 
29 
34 

32 
31 
35 
33 
27 
20 
15 

aBased o n the existen ce of an ideal t ransportation system that 
would solve a ll the t ransportation problems of the transportation 
handicapped i ndiv idual. 

SOURCE: Data from the UMTA National Sur vey or Tra nsporta
t ion Handicapp ed People reported in Ref . 8. 

Table 2:S. Effect of auto a vail ab ility on t he d esir e :o travel more 
orten. 

Marke l Segment 

Car ownersh ip : 

Own one or more cars 
Do not own a car 

Licensed to drive: 

Licensed 
Not licensed 

Availabilit y of c ar for 
p assenger u se: 

As often as n eeded or most of the time 

Part of the t ime or occasionally 

Never when needed 

Percent o f 
Grou p Who 

Wou ld T ake 
More T rip s a 

26 
35 

24 
33 

23 

42 

35 

aBased on the existence of an ideal transpo .. t at ion sy stem that 
would solve a l l the transportation problems of the t ransportation 
handicapped person. 

SOURCE: Data from the UMT A National Survey of Transporta-
tion Han d icap ped People r eported in Ref . 8. 

Two estimates of latent demand were made for each 
alternative. The first was based on the maximum 
conceivable potential number of users. This was 
simply the number of transportation handicapped 
persons who indicated they would use an alternative 
if . it were avai I able. The second estimate was based 
on the barrier sensitive potentia l number of users. 
This estimate excluded transportation handicapped 
persons who said they wou ld use an alternative but 
who would actually not be able to do so because the 
alternative would not eliminate all of their reported 
barriers to travel. The resulting estimates of 
latent demand are given in Table 26 fo r mass tran
sit areas and in Table 27 for all urban areas over 
2,500 population. Also included in t he tables for 

Table 26. Latent travel d eman d of transportation handicapped people 
in mass transit areas by alternative transportation solution . 

Alternative 
Tra n sport ation 

So lu tion 

Access lb le fi xed
route tran sit 
system 

Access ib le. fixed
route transit 
system served b y 
an accessib le 
feeder system 

Sp ecia lized door
to-daor- t r-anspor
tation system 

Indiv idual s u b 
s id ies to pay fo r 
better t r anspor• 
tationc 

Ideal transpoa
tatio n sys tern 

Addi tiona l Trips a 
per Person per Day 

Maximum Barrier 
Conceivable Sensitive 

Estimate Estimate 

0 .065 0 .031 

0 . 103 0.046 

0. 11 2 0.073 

0 . 104 

0. 132 

Additional T r ips 
as a Percent ~ 
Cur rent Tr ips 

Max imum Bar-rier 
Conceivable Sensitiv e 

Estimate Estimate 

6.8 3 .2 

10. 7 4.8 

11 . 7 7 . 6 

10.8 

13.8 

a Converted from trip s per pe rson per mont h . 

bCurrent aver age d a ily trip r a t e of t r ansportation han di capped 
people in mass trans it areas = 0 .96 trips per person. 

cBecause this solu t lon does not r elat e to a s pec ific public trans 
portation system, there a r e no bar riers directly associated with th is 
al ternative. T herefore , no bar rier sensitiv e estimate of lat ent demand 
was m a de . 

d An unspecified, h y pot h e t ical means of tr-an s portation that would 
solve a ll of the t ra n sportation problems of the transportation handi
capped individual. 

SOURC E: Results of t he UMT A National Survey of Transporta 
t ion Handicapped People reported in Ref. 8. 

Table 27 . Latent tra vel demand of transportation handicapped people 
in urban are-as by alte-rnative trensportation solution. 

Add itional 
Add it ional Trips a T rips as a Perce'l:} 

per Pe r son per Day of Curren t T rips 

Alterna tive Maximum Barrier Maximu m Barrier 
Transportat ion Conceivab le Sensit ive Conceivable Sensitive 

Solu tion Estimate Est imate Estimate Estimate 

Access ib le fixed-
rou te t r an sit system 0 . 043 0.021 4.5 2.2 

Accessib le fixed-
route transit sy stem 
s e rved by an acces-
Si b le feede r system 0.069 0.030 7. 2 3 .1 

S pec ia lized door- to-
door- transportation 
system 0 . 101 0 . 066 10 . 5 6.9 

Ind ivid ual subs id ies 
to pay for b etter 
t r ansportation c 0.100 10.4 

Idea l transJY>rta-
t1on system 0.132 13.8 

a Converted from trips per- person p e r month . 

bCurrent average daily trip ra te of transportation hand icapped 
peop le in urban areas = 0 . 96 trips per person. 

c Beca use this sol u tion does not relate to a specific p ub lic trans
portation syst em, there ar e no barriers direc tly associated with th is 
a lternative. T herefore , n o barr ier sensitive estimate of latent demand 
was mad e. \ 

d An unspec ified , hypothetical mean s of tran s portation that would 
solve all of the t r ansportation problems of the tran s portation handi 
capped individua l . 

SOURCE: Results of th e UMTA Nat iona l Survey of Transportation 
Handicapped People r eported in Ref. 8. 



comparative purposes is the estimated latent demand 
based on the existence of a hypothetical ideal 
transportation system that" would solve al I of the 
transportation problems of a transportation handi
capped individual . 

In each case, the barrier sensitive estimate 
was considerably less than the maximum conceivable 
estimate, the former ranging between 43 percent 
and 65 percent of the latter for all urban areas. 
This demonstrates the problem of noncommitment 
bias inherent in the responses of people who are 
asked to estimate how much they would use a new 
product or service or how they would change their 
consumer behavior in response to a new set of 
circumstances . What people say they will do and 
what they actually do are seldom the same. In this 
case, it is a matter of what people say they will do 
and what they actually can do. Many of the trans
portation handicapped persons interviewed in the 
UMTA national survey would be physically unable to 
use a specific transportation alternative even though 
they indicated that they would make additional trips 
if the alternative were available . 

The results of the analysis presented in Tables 
26 and 27 indicate the potential effectiveness of the 
four transportation alternatives that were con 
sidered. The accessible fixed-route transit system 
alternative is the least effective, primarily because 
it does not solve the c ritical problem of getting to 
and from the system. The provision of an acces
sible feeder system overcomes this problem to some 
extent but not as effectively as a specialized door
to-door transportation system. The reason for th is 
is that a large number of transportation handi
capped people li ve in areas not served by a fixed 
route transit system. When only mass transit areas 
are included in the anal ysis, the potential effective
ness of the two accessible fixed-route transit system 
alternatives, as implied by the estimates of latent 
demand, is higher. 

Each of the maximum conceivable estimates of 
latent demand for the four transportation alterna
tives is less than the latent demand based on the 
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existence of a hypothetical ideal means of transpor
tation . It could be argued that the latter is not a 
true estimate of the tota l latent demand for travel. 
However, under the assumption that it is valid , the 
·accessible fixed-route transit system alternative 
without the accessible feeder system wou ld only 
satisfy about one-sixth of the total latent demand . 
The specialized, door-to-door transportation system, 
which appears to be the most effective of the four 
alternatives, would only capture about one-half of 
the total latent demand. Ec1ch of these comparisons 
was made using the respective barrier sensitive 
estimates of latent demand for all urban areas. In 
mass transit areas, the accessible fixed-route 
transit system alternative would capture about 23 
percent of the total latent demand. 

Table 28, based on data from the UMTA 
national survey, shows how the latent demand for 
alternative transportation solutions varies by market 
segment. The availability of an automobile has a 
much greater effect than the degree of d isabi lity . 
Handicapped persons with little or no access to 
automobiles would make about seven times as many 
additional trips as would handicapped persons who 
usually have cars available when needed. On the 
other hand, the latent demand of moderately trans
portation handicapped persons is only slightly 
higher than the latent demand of severely transpor
tation handicapped persons. 

Latent Demand Estimates from Mathematical Models 

As the preceding discussion pointed out , 
estimating latent travel demand by asking transpor
tation handicapped people how much more often they 
would like to travel entails a considerable amount of 
subjectivity. The resu lting estimates are no more 
reliable than the perceptions or judgments of the 
people responding. The presence of a noncom
mitment bias is the main problem. At least one 
attempt has been made to remove this problem b y 
developing estimates of latent travel demand from 
mathematical models of t he travel behavior of trans
portation handicapped people. 

Table 28. Latent travel demand for alternative transportation solutions by market segment. 

Additional Trips per Person per Daya 

Severely Transportation Moderately Transportation 
Handicapped Persons Hand icapped Persons 

Auto Auto Auto Auto 
Alternative Usual ly Usually not Usual ly Usually not 

Transportation Solution Available Available Available Available 

Accessible fixed-route 
transit system 0.006 0.042 0.008 0.054 

Specialized door-to-door 
transportation system 0 .073 0.090 0.017 0 .115 

Individual subsidies to pay 
for better transportation 0.020 0. 136 0 .025 0.174 

Ideal transportation service b 0. 026 0. 780 0. 033 0 . 230 

aConverted from trips per person per month . 

b An unspecified, hypothetical means of transportation that would solve all of the transportation 
problems of the transportation handicapped ind ividual. 

SOURCE: Derived from results of the UMTA National Survey of Transportation Handicapped 
People reported in Ref . 8 and Ref . 19. See Appendix D. 
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Hartgen, Weiss , and Kn ighton of the New York 
State Department of T ransportation ( NYS DOT ) 
developed an empirical method for determining how 
many add itional nonwork trips transportation handi
capped people would make if certain travel barriers 
were removed (24,25). They calibrated their math
ematical model with data from a survey of elderly 
and handicapped people in the Albany, New York, 
SMSA. The survey collected data on the current 
frequency of travel, the types of barriers t hat 
elderly and handicapped people encounter or wou ld 
encounter in using transit, the degree of difficulty 
posed by these barriers, and the number of addi
tional trips these people would take if certain 
individual barriers were removed. An index of 
barrier severity was defined equal to the average 
perceived severity of a g iven barrier times the 
percentage of people who encountered the barrier. 
The researchers developed I in ear relationships 
between ex pected changes in nonwork trip-making 
and t he magnitude of the reduction in the cumula
tive barrier index associated with the removal of 
one or more specific barriers. One relationship was 
developed for the removal of barriers in existing 
f ixed-route bus systems and another for the pro
vision of specialized door-to- door transportation 
services. Furthermore, in developing these mathe
matical relationships, Hartgen, Weiss, and Kn ighton 
were able to q uantify and remove the noncommitment 
bias contained in the responses of the people who 
were interviewed. The models were used to predict 
the increase in nonwork trip- making of transporta
tion handicapped per sons resulting from various 
courses of action to remove one or more transit 
barriers. The resulting estimates of additional 
travel are summarized in Table 29. 

Table 29. Effect of variou s bar rier remov a l strategies on nonwork 
t r avel of trans portation hand icapp ed people . 

Barrier 
Removal St rategy 

Modifi cation s to exist ing fi x ed
route bu s systems: 

1 . Kneeling mechanism and 
2. Re ser ved seati n g 
3. Shelter s 
4. Extr a h andra il s 
5. Wh e e lchair s pac e , t ies , 

l i f t 

e tc . 
6. Leave by fron t en trance 
7. Lower signa l cor ds 
8. Reuphol s t er seats 
9. Cred it ca r d system 

10. Red uced rar es 
All of the abov e strategies 

Specialized doo r-to -door 
t ra n s portation system: 

1. Bas ic system 
2 . Lift and kneel ing mechanism 
3. Ext ra handrails 
4 . Wheelch ai r ti es, etc . 
5 . Reupholster seats 
6. C r ed it c a r d sys tem 
7. Reduced fares 
A ll of the above s tra teg ies 

Addi tional 
Non work Tr ip s 

per Person 
per Day 

0.068 
0. 054 
0 .051 
0.045 
0 . 025 
0. 020 
0. 016 
0 . 016 
0.016 
0 .006 
0.316 

0 . 305 
0.068 
0.045 
0. 025 
0.016 
0 .016 
0 .006 
0 .509 

Addi tional Trips 
as a Percent 
o f Curren t 

Nonwork T ri psa 

8.8 
7 . 0 
6 . 6 
5.8 
3 .2 
2. 6 
2.1 
2.1 
2.1 
0.8 

40.8 

39. 4 
8. 8 
5.8 
3 . 2 
2.1 
2.1 
0. 8 

65 . 8 

a The current d aily nonwork trip ra te of transporta tion hand i
capped peop le was estimated t o be 0. 774 trips per person p e r day. 

SOURC E: Ref. 25. 

Individual ly, the various modifications to a n 
ex isting fixed-route bus system wou ld have little 
effect on nonwork travel. Collectively, however, 
their impact would be quite significant. If all of 
the modifications were made, daily nonwork travel 
would possibly increase by 41 percent over the cur
rent rate of travel . Th is is a much g r eater in -

crease than that estimated from the UMT A national 
survey data. 

A basic door-to-door transportation s ys tem, 
such as a tax icab service , wou ld have about the 
same effect on nonwor k travel as a fully modified 
fi x ed- route bus system. By adding wheelchair lifts 
and implementing other barrier remova l strategies, 
nonwork trip-making could increase by an additional 
26 percent to about 66 percent of the current rate 
of non work travel. Altogether, a fu lly accessib le, 
door-to- door t ransportat ion system could conceivably 
increase the number of nonwork trips made by 
transportation handicapped people by nearly two
th irds. This is a lso a much greater change than 
that suggested by data from the UMT A national 
survey. 

Latent Demand Estimates Through Gap Analysis 

Another method for estimating the latent travel 
demand of transportation handicapped people has 
been suggested . Known as gap analysis , it in 
volves comparing the trip rates of two groups of 
people who are a like in al I respects except level of 
mobility. Yukubousky and Politano (26), for exam
p le, used this approach to estimat e the latent travel 
demand of e lderly, young, a nd low-income people in 
New York . Within each of these g roups, they 
compared t he trip rates of auto- own ing households 
with the trip rates of autoless households . T he 
difference or gap in the trip rat es in each case was 
assumed to be indicativ e of the latent demand. 
Fa lcocchio (27) employed the gap analysis techn ique 
to estimate the latent travel demand of d isadvan
taged urban r esident s . He cross-classified dis
advant aged urban people by age , income, and 
whether or not they were phys ically handicapped. 
Within each grouping, he compared the trip rat es of 
drivers and nondrivers. The difference bet ween 
the t r ip rates was defined as the maximum potent ial 
latent travel demand rat e for the group. By com
paring the trip rates of transportation handicapped 
people who u sually have ca r s avai lable with the t ,-ip 
rates of t hose who usually do not , an estimate of 
latent travel demand of t ranportation hand icapped 
people could be obtained. 

The gap analysis techn ique desc ribed above 
was applied to current travel dat a from Portland , 
Oregon , and Mad ison , Wisconsin (11, 28). In both 
cases, t he transportation handicapped population 
was segmented into two groups- - those who were 
severely transportation handicapped and those who 
were only moderately transportation handicapped . 
Each of these market segments was fu rther strati
fied b y four levels of auto avai labi lity- - auto always 
avai lable, auto usually available , auto sometimes 
availab le, and auto never available. Two estimates 
of latent travel demand were made for each market 
segment . The max imum potential estimat e was based 
on the assumption that better trans portation wou ld 
raise the average trip rates of transportation handi
capped peop le to t he current level of travel of 
transportat ion handicapped persons who a lways have 
cars available . For the conservative estimate, t he 
average trip r ate of transportation hand icapped 
people at a given level of auto availability was 
assumed to incr ease to the current average trip 
rate of transportation handicapped peop le at the 
nex t highest level of auto availabil ity. For both 
types of estimates, t he assumption was made that 
transportation handicapped persons who a lways have 
autos available have no latent travel demand. A 
weighted average estimate of the increase in travel 
was then obtained for each market segment. The 
results are given in Table 30. 
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Table 30. Latent travel demand of transportation handicapped people in Portland, Oregon, and 
Madison, Wisconsin, estimated through gap anal ysis. 

New T r ips New Trips as a Percent 
eer Person eer Da}'. of Current Tries 

Current Trips Max imum Maximum 
per Person Potential Conservative Potential Conservative 

Market Segment per Day Estimate Estimate Estimate Estimate 

Moderately handicapped 

Portland 1 . 23a 0.67 0.13 54.5 10 . 6 

Madison 2.23b 0.37 0.27 16.6 12. 1 

Severely handicapped 

Portland 0 . 81a 0.29 0.14 · 35.8 17.3 

Madison 1 . 08b 0.32 0 . 19 29.6 17 .6 

aThe current daily trip rates for Portland do not include walk trips. 

bThe current daily trip rates fo r Madison include walk trips . 

SOURCE: Derived from data reported in Ref. 11 (Portland) and Ref . 28 (Madison) . 

The estimates of latent travel demand derived 
by the gap analysis technique for Portland and 
Madison fall within the range of estimates obtained 
by previous surveys of transportation handicapped 
people . The maximum potential estimates are close 
to the latent trip rates measured by Michaels and 
Weiler in Chicago, while the conservative estimates 
are close to the rates measured in the UMT A 
national survey for an ideal transportation system . 
The estimates of latent travel demand for the 
severely transportation handicapped market segment 
are nearly the same for the two cities. The esti
mates for the moderately transportation handicapped 
groups, however, differ considerably . The current 
trip rates of this market segment in the two cities 
are also quite different, even when taking into 
account the fact that the trip rate in Madison 
includes walk trips. This suggests that the moder
ately transportation handicapped market segments 
were not the same in the two studies. In general, 
however, the results of this gap analysis confirm 
previous findings that the latent travel demand of 
transportation handicapped people is only a small 
fraction of the current rate of travel of these 
people. 

FACTORS INFLUENCING TRAVEL 

Barriers to Moblllty 

Much has been written about the kinds of 
barriers transportation handicapped people face in 
attempting to use existing public transportation 
services and facilities. The available evidence on 
latent trave l demand, however, suggests that, even 
if a ll of these barriers were eliminated, transporta
tion handicapped people would increase their local 
trip-making by a small fraction of their current rate 
of travel. If their need or desire for additional 
travel could be met, their daily trip rates would 
sti II be considerably below that of the general 
public . This suggests that there are other factors 
besides inaccessib le public transportation that are 

preventing transportation handicapped people from 
engaging in more activities outside the home . It is 
important for t ransportation p lanners and transit 
operators to be aware of these factors and how they 
affect travel behavior. These factors may place a 
severe limit on the effectiveness of any transporta
tion solution to the mobility problems of handi
capped people . On the othe r hand , the effective
ness of any transportation solution might be en
hanced by removing some of the barriers to travel 
that exist outside of the transportation system. 

There are many possible barriers to mobility . 
Some of the more common natural and man-made 
obstacles include steps and curbs, doors , hil ly 
terrain, uneven sidewalks , sidewalk furniture, busy 
intersections, snow and ice, and inclement weather . 
Therefore, not only the transportation system, but 
much of the rest of the physical envi ronment must 
also become accessible before more transportation 
handicapped people will be able to increase their 
mob ii ity . There are also the physica l and sensory 
limitations of handicapped individuals that may pre
clude independent engagement in certain activities . 
For example, whee lchair users and b lind people 
might have considerable difficulty shopping for 
groceries by themselves, even if they were able to 
travel to and enter a grocery store. Wheelchair 
users would have difficulty reaching some of the 
shelves, and blind people wou ld have trouble dis
tinguishing between certain items such as canned 
goods. Beyond these architectural and physical 
impediments to travel , there are a number of eco
nomic, psychological, and institutional barriers . It 
has a lready been shown that transportation handi
capped people tend to belong to low-income house
holds. A majority of them are unemployed and may 
have little income of their own . Thus, many trans
portation handicapped people may limit their t ravel 
simply because they cannot afford to shop more 
often or partic ipate in other activities . Some trans
portation handicapped people may travel infrequent
ly for psycholog ical reasons . For example, they 
may feel embarrassed by their handicap, they may 
be afraid of becoming lost, or they may feel espe-
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cially vulnerable to physical assault or injury. A 
lack of training or limited education could also 
either prevent or inhibit some transportation handi
capped people from working or engaging in ot her 
activities and , consequently, limit their mobility. 

A complete list of all possible barriers to 
mobility, especially those external to public trans
portation systems , has probably never been com
piled. More importantly, there appears to be very 
little information on the relative importance of these 
barriers or the number of transportation handi
capped people who encounter them. For this rea
son , a special nationwide mail survey of transporta
tion handicapped clients of private nonprofi t social 
service organizations was undertaken as part of 
NCH RP Project 8-27 . One of the objectives of this 
survey was to determine the relative importance of 
various factors that transportation handicapped 
people might have to consider in planning a local 
trip. The respondents were given a list of 17 items 
and were asked to indicate on a scale how much of 
a concern each item was to them in p lanning a local 
trip to a new destination . The results are summa
rized in Table 31 . 

None of the 17 items was a major concern to a 
majority of the respondents in the survey. On the 
other hand, 11 of the items were a major considera
tion of over one-fourth of the respondents. Trans
portation was high on the list of importance relative 
to the other possible concerns . The respondents 
were almost as concerned about getting transporta
tion for their return trips as they were about 
having transporlation to their destinations . More 
than a third of the respondents gave special con
sideration to curbs, the possible absence of side
walks, hills, and being able to enter buildings at 
their destinations . The possibility of being robbed 
or physically assaulted was also a major concern of 
over one-third of the respondents . Only a fourth 
of the people in the sample gave much consideration 
to the cost of a local trip. Crowded sidewalks and 
the weather were relatively minor concerns, while 
embarrassment over one's disability was clearly not 
a major problem for most of the people in the 
sample. 

Table 32 indicates that wheelchair users have 
many more major concerns over making a loca l trip 
than do al I of the other transportation handicapped 
people surveyed. Although getting transportation 
to their destinations is a major consideration for a 
majority of wheelchair users, they tend to be even 

Table 31 . Concerns of t ransportat ion hand icapped people in planning 
a trip. 

T rav e l Concerns 

Getting transportation to the destination 

Getting around a place that has no 
sidewalk 

Getting over curbs 

Getting transportation back home 

Getting in and out of the b u ilding 
at the destination 

Getting robbed or mugged 

Gelling around inside the building 
at the destination 

Crossing an intersection 

Hilly sldewolks 

Cost of tr ip 

Getting over or around bumps 
in a sidewalk 

Heavy auto tra ffic 

The weather 

Getting lost 

Crowded sidewal k 

Getting someone for accompaniment 
on trip 

Being embarrassed by the d isabillty 

Average 
Oegree 9,r 
Concern 

3.11 

3.06 

2 . 90 

2 . 90 

2.85 

2 . 77 

2 . 73 

2. 70 

2.65 

2.54 

2.50 

2.48 

2.31 

2 .29 

2.23 

2.13 

1.61 

Percent of 
People 

Having a 

Co~~~;nb 

42.8 

38.0 

40.9 

43.4 

3S.8 

34.4 

29.1 

31. 7 

33. 5 

25 . 9 

24.8 

26 . 7 

17 .9 

23.5 

18.1 

20.0 

6.2 

aBased on a scale from 1 to 5, where 1 ; "no concern at al l, " 
and 5 = "of greatest concern ." 

b Percent of respondents marking either 4 ( very concerned ) or 5 
( of greatest concern) on the scale. 

SOURCE: Mail s u rvey of transportation handicapped people 
registered wit h one o f 10 nationa l private, nonprori t social se""vice 
organ izations , conducted fo r NCH RP Project 8-27. 

Table 32. Concerns of wheelchair users in planning a trip , compared to other transportation handicapped people. 

Travel Concerns 

Getting over curbs 
Getting In ..lnd out of the building at the destination 
Getting around a place that has no sidewalk 
Gelli ng transportation to the destination 
Getting around inside the bui lding at the des tination 
Getting transportatio11 back home 
Getting over or around bumps in a sidewalk 
Crossing an intersection 
Hilly sidewalks 
Getti ng robbed or mugged 
Cost of trip 
Getting someone for accompaniment on trip 
Heav y auto traffic 
C rowded sidewa lk 
Getting lost 
The weather 
·seing embarrassed by the disability 

Wheelchair Users 

Percent o f People 
Av erage Having a 
Degree ?/ 
Concern 

Majo r b 
Concern 

3. 91 69.1 
3.~7 54.2 
3.53 53.0 
3.23 47.6 
3.19 42.2 
3.16 50.0 
2 . 99 38. 6 
2.93 40.5 
2.90 41.0 
2 . 86 37.3 
2. 77 31.0 
2.40 27. 7 
2.40 24. 1 
2.30 20 . 5 
2.27 22.6 
2.23 17. 9 
1 . 63 8.4 

aBased on a scale from 1 ( no concern at all ) to 5 (of greatest concern) . 

Other Trans. 

Average 
Degree gr 
Concern 

1 . 85 
2. 10 
2.58 
2. 99 
2. 27 
2.62 
1 . 97 
2.46 
2.38 
2.68 
2.28 
1 . 84 
2.56 
2 .14 
2.31 
2. 41 
1 .59 

bPercent of res pondents marking either 4 (very conce rned) or 5 (of greatest concern) on the scale . 

Hand. Peoele 

Differ-
ence 

Percent of People in t he 
Having a Average 

Major b Degree of 
Concern Concern 

11. 5 +2.06 
16.5 1-1 . 47 
22 . 5 +0.95 
37 . 7 +O. 24 
15 . 9 +O. 92 
36. 4 +0.54 
10.3 +1 . 02 
22.5 +0 . 47 
25.6 +0 . 52 
31. 2 +0 . 18 
20.5 +0 . 49 
11. 7 •O . 56 
29.5 -0 . 16 
15.6 +0 .1 6 
24.4 -0 . 04 
17, 9 -0. 18 
3.8 +0 .04 

SOURCE : Mail survey of transportation handicapped people registered with one of 10 national private , nonprofit social service organiza
tions, cond ucted for NCH RP Project 8-27 . 



more concerned about curbs, access to buildings, 
and places without s idew·alks. Compared to other 
transportation handicapped people, wheelchair users 
also g ive much more consideration to getting over 
or around rough areas in sidewalks , getting around 
inside buildings, getting someone to accompany them 
on their trips, getting transportation for the r eturn 
trip , and negotiating hilly t errain. On most items, 
the wheelchair users expressed a greater deg r ee of 
concern than did the other transportation handi
capped people in the sample . For some items, 
however, t he two groups shared t he same degree of 
concern. These included the possibi lity of getting 
robbed or mugged, crowded sidewalks, embarrass
ment over one's d isability, fear of getting lost , 
heavy automobile t raffic, and the weather. Most of 
these items, however, were only minor considera
tions for people in both groups. 

These findings may not be representative of 
the transportation handicapped population in gen
eral . The sample consisted entirely of people who 
receive some type of assistance or service from 
private, nonprofit organizations that serve the 
needs or represent the interests of various hand i
capped people . Table B-16 in Appendix B shows 
that t hese people traveled much more frequently 
than the average transportation handicapped person. 
Table B-1 indicates t hat the people in t he sample 
were younger and more educated than transportation 
handicapped people in general. The above findings 
from the mail survey, therefore, cannot be pro
jected to t he entire transportation handicapped 
population. A random sample of handicapped per
sons might yield different results. 

The in-depth interviews with f ive transporta
tion handicapped peop le in the Knoxv ille, Tennes
see , area provided some additional insight into the 
factors that influence travel behavior. Transcripts 
of these interviews are included in Appendix C. 
Table 33 contains a profile of each person inter
viewed, ind icating, among other things, how often 
he or she now travels , what means of transportation 
he or she now uses, and what effect h is or her 
economic status has on his or her mobility. Table 
34 ind icates the factors these individuals consider ed 
before undertaking certain kinds of trips, while 
Table 35 shows the factors these peop le considered 
when traveling in general. 

The res ults of these interviews obviously 
cannot be extrapolated to cover the enti r e transpor-
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tation handicapped populat ion. In fact, the inter
views suggest that hand icapped persons have their 
own individual concerns about travel , depend ing not 
onl y on thei r individual physical capabili ties and 
limitations, but also on thei r attitudes, interes ts, 
and experiences. 

Effects of Transportation on Activity 

The findings on latent travel demand showed 
that the existence of a barrier-free t ransportation 
system would increase t he frequency of travel of 
transportation handicapped people b y only a frac
tion of their current rate of travel. T his s uggests 
that other factor s besides t ransportation determine 
t he activities of transportation hand icapped peop le 
and how often they engage in these activities. At 
least two studies provide some information about the 
relati ve impor tance of transportation on the amount 
of activity of transportation handicapped people. 

In his survey of e lderly and p hysically handi
capped people on the north side of Chicago, Miller 
(20) measured the extent to which t ransportation 
affected the ability of each respondent to pa rtici
pate in certain act iv it ies. A summary of h is results 
is presented in Table 36. For ever y activity listed , 
less than one-third of the respondents indicated 
that transportation was a factor affecting participa
tion. T h is suggests that a barrier-free transporta
tion syst em may not have a large effect on the 
amount of travel by t ransportation ha ndicapped 
people for t hese activities. 

A comparison of Table 36 with Tab le 22 reveals 
a close correspondence between the activiti es for 
which t ransportation was more li kely to be a f acto r 
affecting pa r ticipation and the activi ties in which 
more people des ired to participate more oft en. 
Evidentl y, if there is a latent demand for an activ 
ity, t ransportation is more likely to be a factor 
affecting part icipation in t hat activi ty . There is , 
however , one noticeable and significant exception to 
this generalization . Whereas Tab le 22 shows that 35 
percent of the respondents expressed a desire 
either to beg in going to work or to go to wor k mo re 
often , Tab le 36 shows that on ly 10 percent indi
cated that transportation was a factor affect ing 
t heir abi lity to go to work . A barrier-free trans
portation system by itself, therefore , may not 
induce la rge numbers of transport ation handicapped 
people to seek employment . 

Table 33. In- depth personal interviews: p rofile of fi ve persons interviewed 

Characteristic 

Age 

Sex 

Educational lev el 

Marital sta tus 

Handicap 

Employment status 

Type of residence 

Drivers1 license 

One-way trips per 
Week 

Means of transpor
tation used 

Effect of economic 
statu s on mobi lity 

Responden t A 

71 

Female 

7 th g rade 

Widow 

Arthrilis ; 
difficulty 

walking 

Retired 

Single family home 

No 

6 

Agency van; cars 
of frie nds or 
neighbors 

Insuff ic ien t income 
to travel by cab to 
d es ired destinations 

Responden t B 

68 

Female 

6th grade 

Widow 

Art hritis; 
nervous 

b r eakdown 

Retired 

Trai le r 

No 
6 

Agency v an ; 
neighbor's car 
for trips to 
church 

Totally dependent 
on neighbors and 
agency van for 
transport ation 

Respondent C 

79 

Female 

Bu sines s school 

Widow 

Poor eyesight; 
d i f ficulty 

walking 

Retired 

Apartment 

No 

Agency van; son 1s 
car for shopping 
trips; walking 

In su ffi cien t income 
l imits trave l t o on ly 
church and grocer y 
store 

Respondent D 

30 

Female 

Col lege degree 

Single 

Spinal b i fida ; 
con f ined to 
wheelchair 

Employed full-time 

Apart men t 

Yes 

14 

Dri v es own modi
fied car; travels 
in wheelchai r 

Limits mileage; 
depends on legacy 
from r e lative to 
afford van 

Respondent 

35 

Male 

Master1 s degree 

Sing le 

Quadripleg ic ; 
confined to 
wheelcha ir 

Employed f u l l-time 

Single fami ly home 

No 
16 

Own s a van; lives 
with dr iver 

I ncorne i s s u ffi 
cient to own van 
and afford a driver 
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Table 34. In-depth personal interviews: travel considerations by trip purpose 

Respondent Work Trips 

A Does not make work trips 

B Does not make work trips 

Trips for 
Grocery Shopping 

Shops at sto r es selec ted 
b y friends or neig h bors 
who provide t he trans
portation 

Shops at store close to 
r e sidence; genera lly 
shops on way home from 
senior citi zens center 

Medical Trips 

Goas t o a doctor close to 
her residence 

Must seek transportation 
two o r three days before 
appointment ; gets p re
scriptions fil led at pharmacy 
near home 

Trips to 
Recreation al Activ i t ies 

L imited l o sen ior citi2ens 
center and chu r ch fu nc
tions ; s e nior ci tizen s center 
h as an ag e nc y van; ch urch 
members provide t ran spo r ta
t ion to ch u rch act ivit ies 

limited to sen ior cit izen s 
center; uses age ncy van 

C Does not make work trips Relies on son to take her 
to grocery stores; son 
helps her get in and out 
of store and with food 
selection 

Relies on son to t ake her 
to medical ap pointments on 
h is day o ff ; ot her wise, uses 
local pub licl y oper ated spe· 
cia lized trans i::o rta t ion ser
v ice; ta ke s a cab only if no 
o ther transportation avai lable 

Limited to sen ior c itizens 
center; uses agency v an 

0 Seeks parking space close 
to bui ld ing ; must worry 
about obst acles between 
parking s pace and building 
entrance 

Must coordinate arrival 
and departur e times wi th 
work schedule of personal 
driver 

Looks for convenient 
parking ; wid th of check
out lanes is critical 

Looks for convenient 
parki ng; width of check
out lanes is critica l 

Accessibi lity of doctor's 
office , p a r ticularly cur b 
cuts , ramps , avai lable 
parking 

Avai labi l i t y of parking 
for handicapped people; 
ease of getting in and out 
of b uilding 

Most rec reation is done with 
friends who provide trans
portation and other ass is
tance; otherwise , engages in 
recreational act ivities a t 
home 
Choices not restricte d if 
accompanied by two or t hree 
fr iends; otherwise , must 
consider such factors a s 
accessibi li ty of bu ild ing , 
tab le height in restaurant s, 
crowdi n g , layout 

T able 36. Tr-ansportation as a facto r a ffecting participation in v a rious 
activi ties b y elder ly a11d handicapped pers ons on Chicago's 
nor th side. 

Tab le 35. In-depth personal inter v iews: factors considered when 
t raveling 

Res pondent 
A B C 0 E 

Weather X X 

Getting transportation X X X x• 
Hilly sidewalks X X X X 

Getting in and out of buildings at 
destination X X X 

Gett ing around inside bui lding at 
destination X X X 

Crossing an intersection 

Getting over cu r bs X X X 

Getting over or around bumps in 
sidewalk X X 

Getting lost 

Getting transportation home X X 

Heavy auto t r affic 

Getting robbed or mug ged 

Being embarrassed because of disability X 

Cos t of trip X 

C rowded sidewalks 

Restroom facilities 

Carrying medication or equ ipment 
related to disability X X 

aGetting transportation is a concern only when persona l van and 
driver are unavailab le . 

The UMTA national survey (8) determined the 
main reasons why many transportation handicapped 
people do not work. As Table 37 clearly shows, a 
lack of transportation is definitely not a major 
factor. It appears from these results that a large 

Ac tiv ity 

Visit fr iends o r re latives 

Go to zoo 

Go out to eat 

Go to museum or a rt gallery 

Shop for g roceries 

Go to church, temp le, or s y nagog ue 

Go to movie 

Go to pub lic meeting, hearing , 
lect u r e , or speech 

Visit city or gov ernmen t offices 

Shop downtown 

Go to ba llgame 

Go to library 

Shop for c lothes 

Go to beach 

Go to work 

Go to barber or haird resser 

Go t o school 

Go to doctor or dentist 

Go to bank 

SOURCE : Ref. 20. 

Percent of 
Responden ts Claiming 
Trans portation Affects 
Pa rticipation in Activi ty 

31 

28 
27 

27 

26 

26 

22 

20 

20 

19 

18 

18 

17 

14 

10 

9 

6 

2 

number of transportation handicapped people be
tween the ages of 16 and 64 either prefer not to 
work or believe that t heir disabilities prevent t hem 
from working. Transportation might become a more 
important factor if more transportation handicapped 
people enter the job market. 



Table 37. Reasons for not working given by unemployed t ransporta
tion handicapped people between the ages of 16 and 64 . 

Reasons for- not Working 

Percent or Unemployed 
Transportation Handicapped 

People 16-64 Years gt Age 
Citing Reason 

Keeping house/family responsibilities 

Unable to work 

Physical disability/ ill health 

Going to school/ tra ining 

Lack of education or training 

Too young or too old according to employers 

Other personal handicaps 

Lack of transportation 

49 

36 

28 

14 

2 

2 

2 

aPercentages add to more than 100% because transportation 
hand icapped persons often cited more than one reason. 

SOURCE : UMTA National Survey of Transpor tation Handicapped 
People, Ref . 8 . 

IMPORTANCE OF TRANSPORTATION 

RELATIVE TO OTHER NEEDS 

Transportation handicapped people generally 
have other unmet needs besides the need for better 
transportation. Some of them may also desire more 
educational opportunities, wider choices in housing, 
better health care, more employment opportunities, 
more opportunities for recreation, better streets 
and roads, and better police protection . Public 
transportation must share available financial resour
ces with schools, housing programs, training pro
grams, parks and recreational areas , streets and 
highways, health care programs, and police depart
ments. Therefore, in deciding how to allocate 
available funds, state and local planners and 
decision-makers may find it useful and interesting 
to know the extent to which transportation handi
capped people believe they would benefit from 
improvements in each of the above areas . 

In the mail survey of transport ation handi
capped people conducted for this project, the 
psychometric scaling technique of paired compari
sons was used to determine the relative importance 
of each of the items mentioned above, as perceived 
by transportation handicapped people. The resul
tant scaled rankings are shown in Figure 1 for all 
transportation handicapped people in the sample as 
well as for wheelchair users and those transporta
t ion handicapped people who do not use wheel
chairs. 

Three areas of need were clearly prominent in 
the full sample--public transportation, employment, 
and health care. Most respondents believed they 
would benefit more from improvements in these 
three areas than from improvements in any of the 
other five areas shown . Housing , education, and 
police protection were much less important areas of 
need, although improvements in these areas were 
considered more beneficial than better streets and 
roads and more recreational opportunities. 

Figure 1 reveals some striking differences in 
the perceived needs of wheelchair users and the 
other transportation handicapped people in th_e 
sample. The former group preferred better public 
transportation much more often than the latter 
group. A majority in both groups chose better 
public transportation over each of the other choices, 
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but the percentage of wheelchair users preferring 
public transportation was higher in every case 
except housing. Persons not in wheelchairs were 
more Ii kely to choose more employment opportunities 
and better health care than were wheelchair users 
over most of the other areas . Compared to the 
other transportation handicapped people in the 
survey, the wheelchair users perceived much 
greater benefits from wider choices in housing and 
more educational opportunities. On the other hand, 
they perceived fewer benefits from bett er pol ice 
protection and better streets and roads than did 
the other transportation handicapped people sur
veyed. 

Much of the emphasis of previous planning and 
research in the area of transportation for handi
capped people has been on the transportation needs 
of wheelchair users. Although these people consti
tute a minority of the transportation handicapped 
population, the results of the paired comparisons 
analysis of perceived needs suggest that this em
phasis has not been misplaced. Wheelchair users do 
have serious transportation problems , and they do 
regard better public transportation as being highly 
beneficial to them. 

SUMMARY 

Transportation handicapped people travel much 
less often than the general public. Data from 
various surveys indicate that transportation handi
capped people on the average take less than half as 
many trips as other people. 

Within the transportation hand icapped popula
tion, however, the amount of trip-making varies 
considerably. Persons in wheelchairs and other 
severely handicapped persons travel less frequently 
than persons who are only moderately or slightly 
handicapped. The most sign ificant determinants of 
trip-making, however, are household income, em
ployment status, availability of an automobile, and 
ability to drive . Transportation handicapped people 
who live in households with more than $15 , 000 
annual income, who are employed, who usually have 
cars available when they need them , or who are 
licensed to drive are much more mobile than other 
transportation handicapped people. 

Much of the difference between the average 
trip rates of transportation handicapped people and 
other people in the u rban population can be ex
plained by the fact that a large majo ri ty of trans
portation handicapped people do not make any work 
trips. The average daily work trip rate of trans
portation handicapped people 16 yea r s of age or 
older is about one-fourth that of people in this age 
group who are not transportation handicapped. On 
the other hand, the average daily trip rate of 
transportation handicapped people for nonwork t rips 
is about 70 percent of the nonwork trip rate of 
other people. The gap between the nonwork trip 
rates, therefore, is much smaller than the gap 
between the work trip rates. Barrier-free trans
portation services , therefore, could have a much 
greater impact on the mobility of transportation 
handicapped people if they enabled larger numbers 
of transportation handicapped people to work than 
if they simply enabled transportation handicapped 
people to make a few more nonwork trips . 

Available evidence on the latent travel demand 
of transportation handicapped people suggests that 
barrier-free transportation services will not greatly 
increase the rate at which these people travel. 
Previous measures of latent demand, or the addi
tional number of trips that transportation handi
capped people would like to make, indicate that it is 
only a fraction of the current rate of trip-making. 
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SOURCE: Mail survey of handi capped clients of JO national pr i vate socia l 
s ervi ce o rgan i zat i ons , for NCHRP Proj ect 8-27 . 

Figure 1. Paired- compar i sons r anki ng of perceived needs of transportation han
dicapped peop l e. 

This implies that transportation hand icapped people 
are already making a majority of their desired 
t r ips . If the latent travel demand could be fully 
satisfied by a barrier-free transport ation service, 
the resulting average da ily trip rate would stil l be 
much lower than that of the general public . 

to what a barr ier-free transportation system can do 
to increase the mobili ty of these people. Transpor
tation handicapped persons face numerous other 
barriers to mobi I ity besides lack of accessib le trans
portation . Wheelchair users, in particular , are just 
as concerned about negotiating curbs and getting in 
and out of bu ildings as they are about getting 
transport ation . Furthermore, transportation often 
does not have an effect on a transportation handi
capped person's abili ty to participate more often in 
various activities. Although barrier-free transpor
tation must be avai table before some transportation 
hand icapped people will be able to travel more 
often, numerous other architectural, physical, 
economic, psychological , and institu t ional barriers 
must also be overcome before the mobility of trans
portation handicapped people will be greatly im
proved . 

Transportation handicapped people seem to 
have a greater latent demand for social and shop
ping trips than for work trips. Thus , it does not 
appear that barrier-free transportation services will 
induce very many transportation handicapped peop le 
to seek employment . In fact, a lack of transporta
tion seldom explains why a transportation handi
capped person is unemployed . 

Although better public transportation is impor
tant to many transportation handicapped people, 
previous research has indicated that there is a limit 
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CHAPTER FOUR 

FINDINGS: ALTERNATIVE TRANSPORTATION 
SOLUTIONS, THEIR COSTS AND THEIR EFFECTIVENESS 

Several general approaches to solving the 
transportation problems of transportation handi
capped people have been suggested in t he past. 
They include the following: 

• Modification of e x isting fixed-route transit 
facilities and services to make them more accessible 
to handicapped people . 

• Special, fully accessible, door -to-door 
transportation services . 

• Individual subsidies to transportation 
handicapped persons to help them pay for trans
portation services that they can use . 

• Programs to train transportation handi-
capped persons--particularly blind persons and 
mentally retarded people--in the use of conventional 
transit services. 

• Programs to facilitate the use of personal 
vehicles by transportation handicapped persons. 

Various combinations of these approaches are also 
possible for different segments of the handicapped 
population. 

This chapter discusses the first four of the 
foregoing approaches. It describes each alternative 
separately and presents data on the cost and effec
tiveness of each. These data reflect the experience 
of transit operators, local governments, and other 
agencies that have implemented the above solutions. 
The discussion of fixed-route transit systems is 
limited to local bus services. Heavy r ail transit, 
light rail transit, commuter railroads, and intercity 
bus services are not included . The discussion of 
individual subsidies to transportation handicapped 
people focuses on taxicab user-side subsidy pro
grams, in which transportation handicapped people 
are given trip tickets or vouchers which they can 
use to purchase taxicab services at a reduced far e . 

This chapter does not evaluate the cost-effec
tiveness of the alternative solutions. Its main 
purpose is to show what the cost and the effec
tiveness of each a lternative have been based on 
previous experience. Another purpose is to indi
cate the options available under each alternative 
and how the cost and the effectiveness of each 
solution have varied in practice. The evaluation 
and comparison of the cost-effectiveness of the 
alternative solutions is left to Chapter Five. 

Chapter Four concludes with a discussion of 
the perceptions of transportation handicapped 
people toward various modal attributes. It indicates 
the characteristics of transportation services that 
transportation handicapped people consider to be 
important as well as those they regard as relatively 
unimportant. It also provides some insight into the 
attitudes or preferences of transportation handi
capped people toward some of the alternatives 
described in this chapter. 

DESCRIPTION OF THE ALTERNATIVES 

Accesslble Fixed-Route Bus Systems 

The concept of an accessible fixed-rout e bus 
system often brings to mind the image of buses with 
wheelchair lifts. Lift-equipped vehicles, however, 

are only one element of an accessible bus s ystem . 
In general , the major components of an accessible 
bus system include: 

• Buses 
• Transit facil ities 
• Bus stops 
• Personnel training 
• Marketing and information systems 
• Trans it operations. 

Table 38 summarizes the various features, sub
systems, programs, policies , pract ices , and other 
prov1s1ons that together constitute an accessible 
fixed-route bus system. Rosenbloom ( 15), Booz, 
Allen and Hamilton, Inc. (16,29), Crainand Asso
ciates ( 30), and Hooper (3TT provide more detailed 
information on some of the elements of accessible 
fixed- rout e bus systems. Boaz, Al len and Hamil
ton, Inc. (29) a lso provide guidelines on planning 
and implementing accessible fi x ed-route bus sys
tems. 

Most elements of an accessible f ixed-route bus 
system address the needs of specific market seg
ments of the transportat ion hand icapped population. 
T ab le 38 indicates which hand icapped people are 
most Ii kely to benefit from o r be affected by an 
element . Some of the elements can benefit other 
bus r iders besides those who are handicapped. 
Examples include slip-resistant floor and step sur
faces; interior· and exterior lighting ;- large, illumi
nated route and destination signs; accessible 
p ressure-sensitive signal tapes; h ighly visib le bus 
stop signs or markings; bus shelters; and smoother 
starting, stopping , and cornering . The cost of 
many of t hese improvements in the bus system , 
ther efore , cannot be totally ascribed to serving the 
needs of handicapped people. 

Speclallzed Transportation Services 

Specialized transportation services have been 
defined as those forms of intraurban passenger 
transportation that: 

• Can accommodate or are specifica lly 
designed for handicapped people. 

• Are distinct from conventional fixed -
route, fixed-schedule bus service. 

• Can operat e over existing streets and 
highways (30). 

They usuall y provide door- t o-door transportation, 
thereby mitigating or eliminating the problems of 
getting to a nd from the vehicles. T hey are often 
called demand-responsive t ransportation services 
because , un like conventional fi xed-route , fixed 
schedule bus systems , they usua lly operate b y 
responding to requests fo r service. However , 
under the above definition, demand-responsive 
transportation services are on ly one form of specia l
ized transportation service. Other forms include 
carpools, vanpools, buspools , and various subscrip
tion services. In fact, it is even possible under 
the above definition to have a fixed -route, fixed
schedule bus service designed specifically and 
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Table 38. Elements of an accessible fi xed-route bus system . 

Element 

Buses 

• Wheelchair lifts or ramps 
• Bus kneeling mechanism 
• Wheelchair securement devices 
• Placement of the farebox to allow clearance 

for wheelchairs 
• Number and placement of poles and handrails 
• Slip-resistant floor and step surfaces 

• Interior and exterior lighting 

• Large, illuminated route and destination signs 

• Accessible s ignal cord or pressure-sensitive 
signal tape 

• Automatic exit doors 

• Public address systems 
• Padded and rounded edges and corners 

Terminals, Park-and-Ride Areas and 
Customer Information Centers 

• Facilities designed in accordance with: 
Proposed Uniform Federal Accessibility 
Standards, Federal Register, April 29, 1983 

- American National Standards Institute, 
"Specifications for Making Buildings and 
Facilities Accessible to, and Usable by, 
the Physically Handicapped, " ANSI A 117 .1-
1980 
Architectural and Transportation Barriers 
Compliance Board, "Minimum Guidelines 
and Requirements for Accessible Design ," 
Federal Register, August 4, 1982. 

Bus Stops 

• Removal of obstructions 

• Highly visible bus stop signs or markings 

• Level, paved boarding a r ea 

• Lighting 

• Shelters 
• Sensing dev ices that activate a I ight or a 

sound pulse when a bus approaches 
• Tai king s igns (infrared light transmitter 

and receiver) 
• Curb cuts 
• Audible street crossing devices 

Transit Personnel Training 

• Lift operation and maintenance 
• Sensitivity training 
• Proper methods of providing assistance 
• Periodic retraining 

Persons Most Likely to Benefit from 
or be Affected by the Element 

• Wheelchair users; semiambulatory persons 
• Semiambulatory persons 
• Wheelchair users 
• Wheelchai r users 

• Semiambulatory persons ; wheelchair users 
• Semiambulatory persons; persons with 

limited or no use of hands· or arms; per
sons with poor vision; blind persons; 
wheelchair users 

• Persons with poor vision; semiambulatory 
persons 

• Persons with poor vision; menta lly retarded 
persons 

• Wheelchair users ; semiambulatory persons; 
persons with limited use of hands or arms 

• Persons with limited or no use of hands or 
arms; serniambulatory persons 

• Blind persons; persons with poor vision 
• Wheelchair users; semiambulatory persons ; 

blind persons ; persons with poor v ision 

• Wheelchair users ; semiambulatory persons; 
bl ind persons ; persons with poor v ision ; 
deaf persons; persons with poor hearing ; 
persons with limited use of hands or arms 

• Wheelchai r users; semiambulatory persons ; 
blind persons; persons with poor vision 

• Persons with poor vision ; mentally retar ded 
persons 

• Wheelchai r user s ; semiambulatory persons; 
blind persons; per sons with poor vision 

• Wheelchair users; semiambulatory persons ; 
persons with poor vision 

• All transit passenger s 
• Blind persons ; persons with poor v1s1on ; 

deaf persons; per sons with poor heari ng 
• Blind persons ; persons with poor vision 

• Wheelchair users ; semiambulatory persons 
• Blind persons 

• Wheelchai r users ; semiambu latory persons 
• All transportation handicapped persons 
• Wheelchair users; semiambulatory persons 
• All t ransportation handicapped persons 



Table 38. (Continued) . 

Element 

Marketing and Information 

• Lift user training 
• Brochures describing the accessible fi xed

route bus system and how to use it 
• Timetables showing which trips are made 

by lift-equipped buses 
• Maps showing the network of routes served 

by lift-equipped buses 
• Teletypewriter (TTY) machines 

• Auditory route maps (cassette tapes with 
instructions for individual routes) 

• Tactile route maps consisting of Braille, 
raised symbols, and large print 

• Braille bus schedules 
• Braille and large-print brochures of 

transit information 

Operating Procedures, Policies, 
and Practices 

• Reduced fares 
• Prepayment of fares 

• Priority seating 

• Waiting until handicapped persons are 
seated before moving bus 

• Driver assistance 
• Order of boardings of handicapped and 

other passengers 
• Use of the lifts and bus kneeling mechanisms, 

including the circumstances under which they 
may be deployed and the people allowed to 
use them 

• Accommodation of escorts , guide dogs , and 
special aids 

• Safety and emergency procedures 
• Scheduling and dispatching of lift-equipped 

buses 
• Testing, maintenance, and security of lifts 

and other accessibility features 
• Smoother starting , stopping , and, cornering 

Persons Most Likely to Benefit from 
or be Affected by the Element 

• Wheelchair users; semiambulatory persons 
• Wheelchair users ; semiambulatory persons 

• Wheelchair users ; semiambulatory persons 

• Wheelchair users; semiambulatory persons 

• Deaf persons ; persons with poor hearing; 
person with speech impairment s 

• Blind persons 

• Bl ind persons; persons with poor vision 

• Blind persons 
• Blind persons; persons with poor vision 

• All transportation handicapped persons 
• Wheelchair user s ; semiambulatory persons ; 

persons with limited or no use of hands 
and a rms ; blind persons; mentall y retarded 
persons 

• Semiambulatory persons; persons with 
limited or no use of hands and arms; b lind 
persons; mentally retarded persons 

• Wheelchair users; semiambulatory persons; 
persons with limited or no use of hands 
and arms; blind persons; persons wit h 
poor vision 

• All transportation handicapped persons 
• Wheelchair users; semiambulatory persons 

• Wheelchair users; semiambulatory persons 

• Wheelchair users ; semiambulatory persons ; 
bli nd persons 

• Al I transportation handicapped per sons 
• Wheelchair users ; semiambulatory persons 

• Wheelchair users ; semiambulatory persons 

• Wheelchair users ; semiambulatory persons; 
persons with limited or no use of hands 
and arms; blind persons 
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SOURCE: The list of elements was compiled from References 15, 16, 19, 30, and 31. 

e elusively for handicapped people . The latter 
t pe of specialized transportation service can be 
f und, for example, in Atlanta (32). 

The literature shows that there are many 
alternative forms of specialized transportation ser-

vice and many alternative ways of p rov id ing it. 
Table 39 summarizes the char acteri stics of this 
alternative and ind icates some of the mor e important 
ways in wh ich exi sting specialized transportation 
services dif fer from each ot her. 
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Table 39. Variable characteristics of s pecia lized transportatio n 
s ervices. 

Types of Service: 

Routing: 

Trip Reservation and 
Sch ed u l ing: 

Types of Trips 
Served: 

Origins and Desti
n ations Ser ved: 

Eligibil i t y Cri teria : 

• Pr esch ed u led demand-responsive--p r ovided 
in response to a request for service made 
at least two hours o r, more commonly, one 
or .two da ys in advance of the d esired 
departure time 

• Immediate service- - provided immedi ately in 
response to a request for service 

• Subscription service - -a utomatica lly pro
vided at a prearranged time and place to 
serve repet itive or regula rly scheduled 
trips 

• Grou p ser vice--prearranged transportation 
of a group of peop le traveling between 
the same orig in an d d estinati on 

• Dyna mic routi ng 
• Fixed routes 

• Advance r eservation 
- Anywh er e from two hou rs to lwo weeks 

in advance 
- T yp ically one or two d ays in advance 

• No advance reserv ation required 
Med ica l emergencies and r e turn trips 
only 
Only trips that can easi ly be inserted 
in to the schedu le of prea rra nged t r ips 
Al l trips 

, All trip purposes accepted on t he basis 
of space avai I a bl e 

• Certain trip purposes receive a higher 
prior ity than o thers 

• Certain trip purposes explicitly excluded 
• Regu la rly sch eduled dai ly or weekly trips 

only 
• Restrictions on length of trips 

• Many-to-many--serves ma, y d ifferent o ri 
gins a nd destinations 

• Many- t o-few--serves man y d ifferent o r i
g in s b u t only a few spe cified des tinations 

• Many - to-one--serves many d ifferent ori
g ins but only one destin ation 

• T y pe of d isabi li ty 
- Any type o f d isabil ity 
- Only certa in types of d isab ility 
- Not limited to onl y people wi th a dis-

ability 
• Ability to u se public transit 

Restricted to p e r son s who canno t use 
regular fixed-route b u s service 
because of a disability 

- Restrict ed to persons who either cannot 
use or wou ld have diffi cul t y using 
regular fi xed-route bus serv ice because 
of a d isability 

- No restrictions 
• Age 

- All ages 
- Res tric ted to persons above a c ertain 

age (60 , 62, or 65) 
• Income 

Restr icted to persons with in comes 
below a specified le v e l 

- No restrict ions 

User-Side Subsidies for Taxi Service 

The th ird major alternative way of improving 
the mobility of transportation handicapped people is 
Lo provide Lhem wilh individual subsidies that allow 
them to purchase avai I able transportation from 
private carriers at reduced f ares. Because the 
users rather than the providers of transportation 
are subsidized under this approach, this form of 
subsidy is referred to as a user-side subsidy. 
Persons eligible for the subsidy pay only a portion 
of the full fare for the trips they take via the 
participating transportation providers. T he latter 
are then reimbursed for the remainder of the fare 
by the subsidizing agency. In most cases to date, 
t h·e private carriers have consisted of tax icab 
companies, a lthough in a few instances other types 
of private transportation service providers have 
also been involved . 

One of the chief advantages of user-side 
subsidies over the more trad itional method of sub-

T ypes of Personal 
Assistance : 

S ize of Ser vice Area : 

Subdivision of 
Service Area : 

Fare Schedules: 

Types of Vehicles: 

Management and 
Operation : 

• Soc ia l service agency affili a tion 
- Restric ted to clients of social service 

agencies or recipients o f T itle XX social 
ser vice programs 

- No socia l service agency affiliation re
quired 

• Various combinations of t he above criteria 

• Door-through-door --assis tance in and out 
o f buildings , tp and from vehicles I and 

into and out of vehicles 
• Door-to-door- - assistance to and from 

vehicles, and in to and ou t of vehicles 
• Curb-to-curb--assistance into a nd out 

of vehicle only 

• Selected neighbor hoods or d istricts 
• City limits 
• Cen tral city and certain subur b a n commu

n ities 
• County limits 
• C lust er of small towns or suburban com-

munities 
• Group of contiguous counties 
• Met ropo lita n area 
• State 

• Service zones, sectors, or modules 
• Inner r in g , outer ring 
• No subdivision 

• Flat fare 
• Zone fa r e or distance-based fare 
• Typical base fares range betwe en 1 5¢. 

and $1.00 
• S e rvice may be f ree to c lients of soc ia l 

service agencies 
• No fare required but donations accepted 

• S tandard mode l p a ssenger s edans 
• Station wagons 
• Vans--standard or mod ified 
• S mall b u ses ( less than 25 passenger s ) -~ 

s tc1ndard or modified 
• Med iu m- s ized buses (25- 35 passengers )-

standard or modified 
• School b uses 
• Full - size u r ban t rans it b uses--standar d 

o r modifi ed 

• Lead agencies 
- Social service agency 

P r ivate , nonprofit agency , corporatiori, 
or foundation 
Agency or department of c ity or county 
government ( usual l y depa rtment of 
wel fa re or h u man resources ) 
Spec ialized transportation authority 
Pub lic transit operator 
Transportation broker 

• Opera ti ng agencies 
Social ser v ice ag ency 
Pr ivate , non profi l agency, corporation, 
or foundat ion 
Pub lic transit ope r ator 
Private tran sit management company 
Tax icab compan y 

SOURCE: Compiled from References 5, 6, 30, 32 , 33, 34, and 35. 

sidizing transit providers is the fact that the sub
sidizing agency does not spend any funds for 
unused capacily or service. The total subsidy 
depends on the demand for the available transpor
tation services . If the demand is low , the cost of 
subsidizing the travel of eligible persons wi ll a lso 
be low. 

User-side subsidies can be beneficial for both 
the users and the participating service p r oviders. 
They can lower the cost of travel to hand icapped 
people, thereby enabling these people to travel 
more often. To the ex tent that the subsidies 
generate trips that might not otherwise have been 
taken, they can increase the revenues of the par 
ticipating private carriers . 

Like special ized transportation services, user 
side subsidy programs have had many variations. 
S'everal mechanisms for admin istering the subsidies 
have been employed . Fare schedules and limits on 



the amount of individual subsidies have also varied 
among existing programs. These and other a spects 
of the user-side subsidy alternative are summarized 
In Table 40. . 

Table 41 indicat es the number of partici pating 
taxi companies and the number of vehicles available 
for several user-side subsidy programs. 

Subsidizing agencies generally have tried to 
enlist the participation of all private carriers within 
the program area. Table 41 shows, however, that 
not all taxi companies decided to get involved in the 
programs. In Montgomery , Alabama , for example, a 
number of taxi companies declined to participate 
because they were not willing to convert from a 
meter system to a fine-grained grid fare structure 
for project trips (36). The largest cab company in 
Kansas City decided not to become involved in the 
Share A Fare program because the subsidizing 
agency could not guarantee two riders per trip. 
Several smaller cab companies in Kansas City 
elected not to participate because they did not have 
enough vehicles to handle their regular riders as 
well as the program riders ( 41) . Tax i operators 
have also withdrawn from some user-side subsidy 
programs . Several taxi companies dropped out of 
the program in Montgomery, Alabama, because of 
problems with the voucher system. The cab opera
tors contended that the need for drivers to com
plete vouchers at the end of project trips was 
causing delays in service. They also complained 
that they were not being promptly reimbursed 
because of delays caused by the process of verify 
ing the vouchers ( 36) . In Kansas City , four cab 
companies originally enlisted in the Share A Fare 
program . Three of the original participants with
drew while another company eventually joined the 
program (41). In general , however, the user-side 
subsidy programs have been popular with the 
private carriers that have participated in them. 

Table 40 . Variable characteristics or t axi user-side su bsidy progr am. 

Sub sidy Mechani sms: 

Subsidy Outlets : 

User Fare Schedule : 

Group Rid ing Policies: 

Limits on Su bsidy 
per Trip : 

• Tickets 
Suitable for el ther a flat fare sch edule 
or a simple zonal f ar e schedule in which 
inter zona l charges are in teg ral multiples 
of the base f are 

- Eac h ticket is worth e ither a one - way 
t a)(i trip or a s ingle zone fare 

• Scrip 
- S u itab le for more complicated zonal fare 

schedule 
- Issued in multiple denominations 

• Vouchers 
Su i ta b le for me ter -based fare s ch ed u les 
and zonat fare sch edules with large 
numbers o f sma ll zones 
Completed a nd signed by taxi drivers 
at the en d o f each passenger trip 

• Main office of s u bsidizin g agenc y 
• Purchase by mail 
• s enior c itizen an d handicapped perso n 

activity centers 
• Fie ld offices of s u b s idizing agen cy 
• Selected stores 
• Combinations of the above 

• No payment of fare requ ired (Santa C lara 
County , CA) 

• Flat fare 
• Base fare p lus an y amount over the maxi

mum subsidy per tri p 
• Fi xe d p e r cen t age of to tal fare 

• Grou ps of e ligible persons allowed to ride 
together between the same origin a n d the 
same d estination for a s ingle fare 

• No limit 
• Users responsible for any charges over a 

specified amount on the tax i mete r 
• User s respon s ible for any ch arges for 

that portion o f a trip exceeding a 
specified le ngth 

Limi t s o n Amount of 
Subsid ized T r avel: 

Trip Purpose 
Restr ictions : 

Tri p Reserv a tion s 
and Schedu ling: 

El ig ibil ity Criter a : 

Accommodat ion of 
Wheelchair Users : 

Types of Pe r son al 
Assistanc e : 

Sub sid izing Agencies: 

Types of Service 
Providers: 
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• No limit 
• Monthly, quarterly, o r yea r ly limit o n the 

number of subsidized taxi trips an el ig ib le 
person may take or on t he amou n t of 
tickets or scrip an elig ib le person may 
p u rchase 

• Usua lly no restrictions 
• May be limi ted t o med ical , shopping , 

social s e rvice , and personal business 
trips ; other trips are implicitl y exc luded 

• Certain t rips (e.g . , social- recreation) 
may be ex p licitly prohibi ted 

• Advance r eservations usually not required 
• Ma y req u ire no tification a t least one hour 

in adv ance (e.g . , Mon tgomery , AL) 

• May req u ire trip reservation s one day in 
advance ( e.g. , Kan sas City; Sant.::, Clara 
Cou n ty, C A) 

• T y p e of disabi li ty 
- May be limited to p ersons with certain 

types of disabilit y ( e.g . , wheelch a ir 
u sers, b lin d persons, p e r sons needi ng 
walkers or crutches ) 

- Persons with certain types of d isability 
(e . g ., mental r eta rdation ) a r e expl i
citly excluded 

• Ability to use pub lic transit--may be re 
s t r icted to persons unable to use regular 
p ublic transit becau se of a d isabili ty 

• Ability to drive a car- - may be restricted 
to per son s unable to d rive a c a r because 
of a physical disab ility 

• Ab ility to ride in a tax i--may be restric
ted to persons able to ride in a taxi 

• Age--may be r estric ted lo persons at or 
above a spec ifie d age (e.g ., 18, 60, 65 ) 

• lncome--may be restricted to per son s 
with incomes below a specified level 
( e . g ., 70 per cent o f median income in 
the state) 

• May be rest r icted to persons eligible for 
Medicare o r Social Secu ri ty disab ili ty in 
su rance 

• Combinations of the above c riteria 

• No special provisions far wheelchair 
users who are u nable to r ide in taxis 

• Private, far-profit carrier s s pecializing 
in the t ransportation of wheelchair user s 
(i.e. , c h ai r car companies ) may be 
involved in the ux i u ser-sid e sub ~id y 
program) 

• Lift-eq u ipped vans for people unable to 
ride in taxis 

• Usually only assis tan ce gettin g into and 
out of the taxis is p rovided ( i .e. , 
curb- to - curb assistance) 

• A few programs p r ovide assistance 
between th e d oors tep and t h e vehicle 
(i.e., door - to-doo r assistance) 

• Agencies of local or s tale govern ment 
• Ind ependen t organ iza tions r epor t ing 

directly ta a loca l government agency or 
depart ment 

• Pu blic tra nsit operator 
• Transport at ion broker 

• Taxi operators 
• Pr ivate, for-profi t carriers speclallzi ng 

in the t ran sportation of wheelchair u sers 
• Priva te non profit a gencies 

SOURCE: Comp iled from References 36, 37, 38, 39, 40, 41 , 42 , 
and 43 . 

Moblllty Training 

Many bl ind persons and me nta lly retarded 
individuals can u s e existing conventional fixed-route 
bus systems if they have been properly t rai ned to 
do so. There are an esti mated 6 mill ion mental ly 
retarded persons in the United States, comprising 
roughly 3 percent of the total population. The vast 
major ity of these people--approx imately 89 percent- 
are only mildly retarded . They c an be educated 
and can learn to live independently. Hence, they 
can also be trained to u se conventiona l bus transit 
systems on their own . In fact, only 3 percent of 
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Table 41. Numbers or service providers and vehicles engaged in taxi 
user-side subsidy programs. 

Number of 
Taxi Firms in 

Program Location Program Area 

Danvi lle, lll lnols (~) 2 

Montgomery, Alabama (_1l) 16 

Ki nston, North Carol ina (1~) 10 

Lawrence , Massachusetts (~) 10 

Milton Township , 1 lllnols (~) N . A . 

Kansas City , Missour i (~) 8 

Los Angeles Harbor Area (~) N. A . 

San Leandro , California {E,) N.A. 

Santa Clara County, 3 
California (_ll ) 

Sunnyvale, Californ ia (_!I) N.A. 

Palo Alto, California QI) 2 

Lafayette , Californ ia (TI) 

Fremont, California (!V N. A. 

Pittsburgh, Pennsylvania ( !Q ) N. A . 

Number cf 
Taxi Firms Number 
Participating of Veh icles 
in Program in Program 

2 24 

3 47 

8 33 

8 63 

2 14 

120 

35 

32 

43 

13 

25 

N.A. 

N.A. 

a,n addition to the two taxicab companies, three private nonprofit 
transportation providers and Medicab, a private for-prof it transporta · 
tion service with five lift-equipped vans that special izes in the trans· 
portation of wheelchair users and persons confined to a bed , also pa r· 
ticipate in the Kansas City Share A Fare program. Three city ·owned 
vans are a lso us ed in the program. 

bFour pri vate nonprofit carriers are also under contrac t with 
ACCESS , the priv ate transpo rtation brokerage firm that admin is ters 
the user-side s ubsidy program . 

SOURCE : References indicated by the underlined numbers in 
parentheses. 

all mentally retarded persons, consisting of those 
who are either severely or profound ly retarded, 
most Ii kely would never be able to travel b y them
selves on a fixed-route publ ic bus system ( 44). 

Mobility training programs are noth ing new. 
Programs to teach blind people a nd mentally 
retarded persons how to travel locally by them
selves have been in existence for many years. 
Many organizations have become quite experienced 
in provid ing mobility training , includ ing the Center 
for the Retarded, the Easter Seals Society, the 
Cerebral Palsy Foundation, and many volunteer 
organizations devoted to the needs of mentally 
retarded persons. 

A number of mobility training prog r ams for 
mentally retarded persons have been developed . 
The curriculum, however , is basically the same in 
each case. The standard program consists of 
training in becoming familiar with the bus route, 
ident ifying the correct bus , handling money and 
paying the f are, using the s ignal cord, and recog
nizing when to get off the bus. Many programs 
require that the retarded person be able to recog
nize numbers, to tell time , and to have already 
acquired certain pedestrian skills such as knowing 
how to cross streets. On-site training with one 
pupi l at a time is generally recommended. Pupils 
usually make many p ractice trips accompanied by 
the instructor. When the pupil appears to be ready 
to make a bus t ri p on his or her own, the instruc
tor usually covertly observes the first few un
escorted trips by following the bus in a car (44, 
45) . -

Mobility training programs may have several 
potential benefits ( 44) . They are consistent with 
the current goal offederal and state governments 
to reduce the number of mentally retarded persons 
in institutions as much as possible . They obviate 
the need to prov ide specialized transportation 

services for peop le who can be trained to use 
existing, conventional bus transit systems . More
over, t hey will reduce the demand for specialized 
transportation services that are already operating at 
capacity, thereby improving the level of service for 
those who do require specia l transportation . Many 
speciali zed transportation systems only serve certain 
destinations such as sheltered workshops and social 
service agencies. By training mental ly retarded 
persons to use public bus systems that serve many 
destinations, these people will be better able to 
seek and gain productive employment and to take 
advantage of more educational and recreational 
activities. Finally, mob ility training prog r ams can 
enhance a retarded individual's feeling of self
esteem. 

T he role of a transit operator in a mobility 
training program can vary. The transit operating 
agency could conduct its own program . Alterna
tively , it could support an existing program by 
providing complimentary bus passes to instructors 
and pupils. 

COSTS OF THE ALTERNATIVES 

Accessible Fixed-Route Bus Systems 

The prov1s1on of accessible fi xed-route bus 
service entails some additional cost to the transit 
operator . These additional costs include the fo llow
ing: 

• The capital cost of wheelchair lifts, 
kneeling mechan isms, wheelchair securement 
devices, and other accessibility features. 

• Administrative staffing cost associated 
with the assignment of one or more persons to 
planning, marketing, implementing, and monitoring 
accessible bus service. 

• Additional operating cost due to schedule 
changes and service delays. 

• Additional maintenance and inspection 
cost, including the cost of additional maintenance 
personnel. 

• Transit personnel training cost. 
• Cost of marketing and promoting the 

accessible bus service; and 
• Additional insurance cost and claims 

settlements. 

Capital Costs 

Accessible fixed-route bus systems may incur 
additional capital costs for the fol lowing items: 

• 
• • • • • 
• 

buttons. 

Wheelchair lifts . 
Kneel ing mechanisms . 
Wheelchair securement devices . 
Extra stanch ions and hand r ai Is . 
Signs for reserved seating 
Slip-resistant flooring. 
Lower signal cords or special stop-call 

• Auxiliary equipment, such as supervisors' 
vans. 

• Maintenance facility remodeling. 
• Bus stop remodeling, including modifica

tions to existing shelters . 
• TTYs . 

Data on the cost of each of the foregoing items 
are difficult to obtain, because many of the items 
are not costed separately. For e xample, the pur
chase price of a lift often includes the cost of 
installation and one or two wheelchair securement 
devices . Transit operators also usually purchase a 



package of modifications to the interiors of the 
buses (15). 

Table 42 gives the reported capital cost of lifts 
and internal modifications of buses at six transit 
properties monitored for UMT A by the Transporta
tion Systems Center (TSC). It revea ls a consider
able amount of variation in the un it cost of lifts . 
Part of this variation is because the purchase price 
of a lift may include other items such as one or 
more wheelchair securement devices , seat belts, and 
warning lights. The type of lift also influences the 
cost. Wheelchair lifts di ffer in the number and 
types of handrai ls, grab bars, and other security 
devices located either on the lift platform or in the 
stairwell of the bus . Retrofitting also tends to 
raise the unit capital cost of wheelchair lifts. 

Table 42. Reported capital costs of lifts and interna l mod ifications of 
buses at six locations monitored by the Transportation 
Systems Center. 

Cham ea ign-Urbana : 

EEC retrofit (1979) 
EEC ADB (1979) 

Connecticut Transit: 

EEC AOB (1978) 

Palm Beach Coun t~ : 

TDT retrofit ( 1978) 
lifts 
jump seats 

TMC (1979) 

St. Louis : 

TDT ( 1976) 
TDT (1977) 

Seattle: 

Lift- U ( 1979) 

Washington , D.C.: 

Vapor (1978) 
lifts 
kneelers 
other features 

SOURCE: Ref. 36. 

Cost 
per Bus 

$23, 477 
15,000 

$ 8,000 

$14, 272 
1 , 370 
9 ,000 

$ 5,000 
6 , 315 

$ 5,700 

$ 6,618 
350 

4,000 

Number 
Purchased 

15 
25 

280 

22 
22 
40 

60 
97 

143 

150 
150 
150 

Total Cost 

$352, 155 
375,000 

$727, 115 

$2,240,000 

$313, 984 
30,140 

360,000 

$704, 124 

$300, 000 
612 , 555 

$912, 555 

$815, 100 

$992,700 
52,500 

600,000 

$1 , 645, 200 

The costs given in Table 42 are for lift equip
ment ordered · in 1978 and 1979. More recent 
information on the un it cost of wheelchair lifts was 
obtained through telephone calls to lift manufac
t urers . These data are given in Table 43. The 
responses of the manufacturers indicate that wheel
chair lifts are now much more competitively priced. 

Table 43 . Unit cost of lift equipmen t in 1982 . 

Equipment 

Manufacturer: General Motors 
Grumman F lxib le 

Retrofit: EEC retrofit 
TDT retrofi t 
Lift-U 

SOURCE : Lif t manufacturers . 

Cost 

$10,000 
13,000 

$12,000 
10,000 
11 ,500 
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Because wheelchair lifts have long service 
lives, their costs can be annualized. TSC has 
assumed a service life of 10 years, a discount rate 
of 10 percent, and no salvage value ( 36). Based 
on these assumptions, the annual cost ofwheelchair 
lifts in 1982 ranged from $1,000 to $1,300 per 
veh icle. 

Wheelchair lifts and related accessories are 
generally the most cost ly capital items on an access
ib le bus . NYSDOT estimated that the cost of a 
kneeling device was about $800 per bus (25). As 
Table 42 shows, WMATA in Washington, D.C. , paid 
$350 per bus for kneeling devices and $4,000 per 
bus for various other accessibility featu r es. NYS
DOT also estimated that the cost of reserved seat
ing was about $50 per bus, the cost of extra hand
rails was approximately $200 per vehicle , and the 
cost of lower signal cords was also around $200 per 
vehicle (25). The cost of a TT Y machine depends 
on the t ype of unit. Sun T ran in Tucson, Arizona, 
recently purchased a small portable u nit fo r 
approximately $500. The Milwaukee County Transit 
System purchased a larger model with a CRT screen 
for $974. 

The provision of accessible fi xed-route bus 
service may requi re some renovation or modification 
of ex isting transit facilities. Bus stops, bus shel
ters , park-and-ride lots , terminals, and transit 
information centers may have to be altered or 
renovated to remove barriers. Ma in tenance facilities 
and storage areas may have to be modified to ac
commodate the testing , inspection , and repair of 
the wheelchair lifts . The costs of such renova
tions are lia ble to vary widely between transit 
systems, depending on local conditions. The 
renovation costs incurred to date by transit opera
tors that are provid ing accessible fi xed-route bus 
service have not been reported in the literature . 
Transit operators will have to make an in ventory 
of their own faci lities, identify any barriers , and 
prepare a capita l improvement budget covering the 
cost of necessary renovations. 

Planning and Monitoring Costs 

A considerable amount of staff time may be 
requ ired before the start of accessible fi xed- route 
bus service for planning, scheduling, ma rketing, 
promoting , and implementing the service. Detailed 
analyses of administrative staff time and cost by 
type of activity are gener ally not avail able . The 
Bi-State Development Agency ( BSDA ) expended 
$14, 040 worth of administrative staff time before the 
start of accessible bus service in St. Louis (36) . 
Preimplementation admin istrative staff cost in Pa lm 
Beach County, Florida, amounted to $51 ,260 (36) . 

After the start of accessi ble bus service, some 
staff time wi ll be needed to monitor handicapped 
person ridership and Lhe performance of the lifts, 
to market and promote the service, to determine the 
impact of the service on bus schedules, to adjust 
the schedules if necessary , to assess the practi 
cabi lity of var ious operating procedures and policies 
and to ensure that they are being fol lowed, and to 
plan further improvements or extensions in the 
service. BSDA in St. Louis spent approximately 
$68 , 180 in staffing costs during the f irst 12\ 
months of accessible bus service (36) . Seattle 
Metro estimated that it spent $75,000 on staff time 
during its first year of accessible bus operations . 
These ex pend itures were ex pected to decrease to 
about $45,000 annually (15). In general, transit 
operators have assigned the equivalent of one or 
more full-time persons to t he function of continually 
planning and monitoring the accessible fix ed- route 
bus service (36). 
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Personnel Training Costs 

The costs of training the drivers, mechanics, 
and other transit personnel are incurred both 
before and after the start of accessib le bus service. 
Initial training costs are generally much higher . 
Table 44 gives the p r eimplementation cost of driver 
training at several transit properties. The cost 
ranged from $15 to $175 per driver (36). T SC 
estimated that the cost of a 4-hou r training course, 
including the cost of instructors, wou ld be between 
$55 to $66 per driver at a cost of $11 per driver
hour for salary, fringe benefits , and overhead 
(36). The costs of training mechanics before the 
start of accessible bus service have not been dis
seminated, except for St. Louis. BSDA spent an 
estimated $31,010, but this figure includes not only 
the cost of training the mechanics but also the cost 
of inspecting and preparing the lifts (36). 

Table 44. Driver training costs before the start of accessible fi xed
route bus service at four locations monitored by the 
Transportation Sys tems Center. 

St. Louis 

Palm Beach County, Florida 

Connecticut Transit 

Washington, O.C. 

SOURCE : Ref. 36 . 

Hours of 
Instruct ion 
per Driver 

5 

4 

3.5 

Total Cost 
of Driver 
Training 

$16, 322 

13, 500 

44 , 640 

144, 000 

After the accessible bus service has been 
implemented, there will usually be a need for a 
continua l program of initial training for new drivers 
and mechanics and refresher courses for previous ly 
trained d r ivers. Connecticut Transit's annual cost 
of driver training in 1980 was approximately 
$34,800, inc lud ing $5 , 040 for instructing new 
drivers and $29 , 760 for testing and retra ining other 
drivers (36), This was about $10,000 below the 
preimplementation training cost. Seattle Metro 
expended a pproximately $35, 000 on driver t r aining 
during its first year of operat ion of accessib le bus 
service, b u t expected to spend only $10 ,000 annu
ally in subsequent years (.!.?_) . 

Maintenance and Inspection Costs 

Table 45 summarizes t he costs incurr ed by 
several trans it operators for inspecting , maintain
ing, and repairing t heir wheelchair lifts. Lift 
ma intenance costs have varied over a wide range 
for several reasons, including the reliabi li ty of the 
lifts and the maintenance policies, procedures, 
capabilities, and work-loads of individual t ransit 
operators . BSDA in St, Louis and San Diego 
Transit, for ex ample , had considerable difficu lty 
breaking in their retrofitted lifts (15,36). 

Severa l transit operators have either increased 
the size of their maintenance staffs or designated 
one or more mec hanics to hand le the lift equipment. 
T he Milwaukee County Transit System, for example, 
originall y hired five additional mechan ics to work 
exclusively on maintaining the wheelchair lifts, The 
costs of these mechanics' salaries and fringe bene
fi ts was estimated to be $120, 000 per year ( 16). 
T able 46 shows the number of mechanics working 
full time on lifts at other transit properties . 

Table 45 . Lift maintenance and inspection costs of individual acces
sible fixed-route bus systems. 

System 

Champaign-Urbana , Illinois (~) 

Connecticut Transit (~) 

Palm Beach County, Florida (~) 

St. Louis (~) 

8/ 77-8/78 
9/78- 6/79 

Seatt le (~) 

Detroit (~) 

Los Angeles (~) 

200 lift-equipped buses 
1 , 370 lift-equipped buses 

San Diego (§) 

Annual 
Maintenance 

Cost 
per Lirt 

$ 669 

552 

840 

2 , 016 
2,268 

427 

162 

6,100 
4,015 

4 , 200 

Denver (§) 260 

SOURCE: Refer ences indicated by the underlined number s in 
paren theses. 

Table 46. Number of mechanics working full time on lif t maintenance 
and in spection a l several transit p roperti es. 

S ystem 

Champaign -Urbana (I llinois ) 
Mass Transit District 

Connecticut Transit 

Detroit Department of Transportation 

Los Angeles SCRTD 

Milwaukee County Transit System 

Palm Beach County (Florida) 
Transportation Author ity 

Santa Monica ( California) 

St . Louis BSDA 

Washington, o.c . ' WMATA 

a Equivalent 

SOURC E: Re f . 47. 

Number of 
Mechanics 
Ass igned 
to Lifts 

2a 

9 

16 

12 

1• 

ea 

9 

Costs of Additional Scheduled Service 

Number of 
Buses per 

Lift 
Mechanic 

40 

140 

18 

27 

20 

63 

47 

20 

17 

Most of the transit ope rators that provide 
accessible fixed-rou te bus service have not had to 
make extensive and costly changes in their sched
u les or add extra vehicle- hou rs of service. One 
notable exception was the transit system in St , 
Louis. BSDA expected that the accessible bus 
service wou ld greatly increase ru n times because of 
longer dwell times at bus stops wh ile loading and 
un loading wheelchair users. Consequently, the 
agency added an average of 12 minutes layover time 
to each route . As a result, 24,435 extra platform 
hou rs of service were added over the first 12\ 
months of accessible service, This additional ser
vice cost BSDA $349 , 766 between August 1977 and 
June 1979. The ex tra service proved to be un
necessary, although it was retained . T he actual 
total delay time during the first 121:; months was 



only an estimated 509 hours (16). Connecticut 
Transit also made some · scheduling and service 
changes in anticipation of adverse effects on sched
ule adherence and seating capacity. Layover times 
were increased on routes where current layover 
times were less than 5 minutes. Extra buses were 
added on heavily patronized routes to maintain 
seating capacity. The cost of these service modi
fications, however, were never quantified. Connec
ticut Transit eventually eliminated the extra layover 
times when they proved to be unnecessary (36). 
Thus far, accessible fixed-route bus services have 
not caused any serious problems with schedule 
adherence or delays, except during infrequent road 
calls due to lift failures. Consequently, transit 
operators have not had to make any major changes 
in their bus services (15 , 36). 

Marketing and Promotion Costs 

Most of the costs of marketing and promoting 
accessible fixed-route bus service are incurred 
before the service is implemented . Actual costs for 
individual systems have ranged from $15 to $89 per 
lift-equipped bus, reflecting the widely different 
marketing and promotional campaigns that have been 
undertaken (47). BSDA expended approximately 
$35,200 on marketing and publicizing the accessible 
bus service in St. Louis before Phase I of the 
service went into operation. BSDA's marketing 
program included demonstrations of the wheelchair 
lifts, radio commercials, television and newspaper 
advertisements, pamphlets, and a telephone infor
mation service (16). Connecticut Transit spent 
about $20,000, primarily on newspaper ads (36). 
The Milwaukee County Transit System spent $4-;-i>00 
for approximately 125 radio announcements and 
$2,600 for newspaper advertisements (16) . 

Initial marketing and promotionalefforts have 
sometimes extended into the first few months of 
operation of accessible bus service. Thereafter, 
they are generally reduced in scale. BSDA spent 
approximately $9,800 for radio commercials in 1978 
and the first 6 months of 1979. Connecticut 
Transit's marketing expenditures during its first 
year of accessible bus service consisted of $8,000 
for advertising on radio, $4,500 for booklets, and 
$2,600 for demonstrations of the lifts. Of this total 
of $15,700, approximately $10 , 600 were spent in the 
second and third months of accessible service (36). 
Seattle Metro expended an estimated $15, 000-on 
marketing during its first year of accessible ser
vice. The projected annual market ing cost for the 
expanded system, however, was only $4,000 (15). 

Insurance and Accident Claims Costs 

Accessible fixed-route bus services generally 
have not increased insurance p remiums because 
many transit operators are at least partly self
insured. One exception is Connecticut Transit , 
which has insurance with a private company for 
damage to its own property. The wheelchair lifts 
increased the premium for this insurance by $515 
per year (36). According to one insurance com
pany contacted during the project , the incremental 
cost of insurance could be as high as $100 per 
lift-equipped bus. A more likely value is $25. 

Accidents involving wheelchair lifts have 
occurred at several properties including BSDA in 
St. Louis, Connecticut Transit, and Westchester 
County, New York. Instances of wheelchair users 
falling off the lifts have occurred at a rate of about 
one for every 400 to 600 attempted lift boardings, 
as of early 1981 ( 47) . A majority of the accidents 
so far have involved ambulatory persons rather 
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than wheelchair users . Because the step riser 
height on lift -equipped buses is often different from 
that on other buses, a number of incidents hav e 
occurred involving minor injuries to persons who 
tripped while boarding or leaving a bus. BSDA in 
St. Louis reported 51 incidents during the f irst 
22½ months of accessible bus service, only four of 
which involved wheelchai r users . Connecticut 
Transit experienced 37 incidents in it s first 8 
months of accessible bus service , none of wh ich 
involved a wheelchair user. Only six accidents 
involving wheelchair users occurred at Connecticut 
Transit during the first 15 months of lift-equipped 
bus operations, representing a rate of about one 
occurrence for every 442 lift users . BSDA paid an 
average of $1, 120 per claim fo r the four accidents 
involving wheelchair users. Settlement payments 
for claims made by ambulatory persons averaged 
$185 in Phases I and 11 and $435 in Phase 111. 
Overall, accidents related to the accessible bus 
service cost BSDA approximately $412 per claim. 
Only three of the six wheelchair user accidents on 
Connecticut Transit's lift-equipped buses resulted 
in claims as of early 1981. Two were settled for a 
total payment of $397 . The other claim, for 
$20,000, was still being contested in court (36). 

Total Operating Costs 

Table 47 contains some estimates of the total 
annual operating cost of accessible fixed-rout e bus 
service for six transit properties. It a lso indicates 
the effect that accesssible bus services have had on 
the total operating cost of the transit systems. 
The average annual operat ing cost for the three 
systems that included capital depreciation in t hei r 
cost estimates was approximately $2,000 per lift
equipped bus. The av erage operating cost for the 
other three systems was also approx imately $2,000 
per year per bus, but as Table 47 shows , t he 
variation was quite large. In general, accessible 
fixed-route bus services have increased total bus 
operating costs b y a relatively smal I amount com
pared to recent increases in transit wages, t he cost 
of parts and suppl ies, fuel prices , and inflation in 
general. 

Table 47. Annual operating cost of accessible fixed - r oute bus service 
and effect on b us operating cos t s a t s everal transit p rop
erties. 

System 

Connecticut Transit 

Detroi t SEMTA 

St. Lou is BSDA 

Seattle Metro 

Milwaukee County Transit 

San Diego Transit 

alncludes capital depreciation . 

b out-o f-pocket cos ts on ly. 

SOURCE: Ref. 15 . 

Ann ual Operati ng 
Cost per 

Lift -Equipped Bu s 

$1,927. 

480 

1,804a,b 

2,210• 

2,100 

4, 200 

Speclallzed Transportation Services 

Percent In c r eas e 
in to tal Bu s 

Operati ng Cos ts 

N.A . 

N.A . 

1.0 

0.39 

N. A. 

4 . 9 

Because specialized transportation services can 
be provided in many ways, the cost of a vehic le
hour or vehicle-mile of service can vary consider -
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ably. The I iterature cites examples of specialized 
transportation services with unit costs rang ing from 
$2 . 59 to $23.67 per vehicle-hour and from $0.22 to 
$2 . 13 per veh icle-mile (33 , 41 , 48,49 , 50,51 ). Among 
the factors that contributetothis wide r ange are 
d ifferences in the types and mix of vehicles used, 
wage rates, and the organizational arrangements for 
managing and operating the services. 

Unfortunately, the cost data reported in the 
literature for individual systems are generally not 
very useful for purposes of comparing and estimat
ing the costs of al ternat ive specialized transporta
tion services. The data cover much of the 1970s 
and early 1980s, during which time gasoline and 
diesel fuel costs increased 146 percent, t he cost of 
most veh icles increased at a higher rate than the 
cost of living index, and dri vers' wages in the 
transit industry rose more rapidly than the wages 
of workers in many other sectors of the economy . 
In some cases, the data denote the costs of systems 
during their first year in operation , while in other 
cases , the data reflect t he cos ts of systems that 
had been in operation for a number of years and 
therefore may have become more efficient and p ro
ductive. Many systems serve elderly persons and 
sometimes other transportation disadvantaged people 
in addition to handicapped people. In such cases, 
it is usually impossi ble to determine from the litera
t ure t he cost of transporting onl y the handicapped 
people . Some of the reported costs were developed 
from financia l records and accounting data , while 
others were simply estimated or synthesized . Most 
Importantly, the cost data in the literature are 
often incomplete and insufficiently detailed . Certain 
categories of cost are often excluded. Chief among 
t hese are depreciation, t he cost of services pro
vided by volunteers, and certain administrative 
costs including the costs of planning , marketing, 
and mon itoring the services. Administrative costs 
and ot her ind irect costs are sometimes excluded 
when the lead agency and the operating agency are 
different entities, when the service is provided by 
a social service agency, or when the service is 
provided by a public transit agency that also oper
ates a regular fixed-route t ransit service . In t he 
latter two cases , administration of the specialized 
transportation system is often combined with t he 
administration of the regular transit system or the 
other social services offered by the agency . For 
these reasons , it is d ifficult to specify the total 
unit cost of providing special ized transportation 
services solely from t he overall unit cost data 
reported in the literature fo r individual systems. 

T he cost of provid ing a vehicle- hour of spe
ciali zed transportation service can be divided into 
three categories: capital costs of vehicles and 
equipment, direct operating costs, and indirect 
costs. Tables 48, 49 , and 50 g ive the ex pected 
r anges of these cost s as well as typical costs in 
each of these categories for systems consisting of 
vans without lifts , va ns with lifts , and small buses 
with lifts, respectively. T hese tab les do not 
represent the costs of any actua l s pecialized trans
portation systems. They are intended to show the 
various components of the total cost , the expected 
range in the magnit ude of cost for each component, 
and the contribution of each component toward the 
total cost of providing a special ized transportation 
service. An explanation of the numbers in these 
tables is p rovided in t he following by cost cate
gory . 

Capita l Costs 

Because of the variety of models and options 
available , vehicle and equipment costs can vary 

T able 48. Cost o f p roviding a specialized transportation service 
uti l izing vans without lifts. 

Cos t Category Low Typical H igh 

Vehicle and equipment costs 

• Annualized cost $3, 760 $ 3 ,950 $4, 150 

• Average cost per 
vehicle-hour $0. 904 $ 0 .950 $ 0 . 998 

Direct operati ng costs (nonlabor ) . Annual cost per veh icle 

• Fuel $4,360 $ 4,800 $ S ,335 

• T ires 480 600 680 

• Oil, lubricants, 
and supplie s 300 350 400 

• Maintenance 500 600 700 . Insu rance 600 _2!.Q 1,200 

Total $6,240 $ 7,060 $ 8,315 . Average cost per 
veh icle- hour $1.500 $1.697 $ 1.999 

Direct operating cost ( labor ) 

• Average cos t per 
vehlcle - hour $ 4 .00 $ 6 .00 $ 11 .00 

Indirect costs 

• Percent of total 
di rect op erat ing cost 25 40 so 

• Average cost per 
vehicle - hou r $1 . 375 $ 3 . 079 $ 6 . 500 

Total cos t per vehicle·hour $7 . 779 $11 . 726 $20 . 497 

T able 49. Cost of providing a specialized transportation se rvice 
utiliz ing l ift-eq uipped v ans . 

Co st Category Low T yp ical High 

Vehicle and equipment cos ts . Annualized cost $3,960 $ 4 , 160 $ 4, 370 . Average cost per 
vehicle-hour $0 . 952 $ 1 .000 $ 1.050 

Direct operat ing costs ( nonlabor) 

• Annual co st per vehicle 

• Fuel $4, 360 $ 4 , 800 $ 5, 335 

• Tires 480 600 680 

• OIi , lubricants , 
and supplies 300 350 400 

• Maintenance 600 700 800 

• Insurance 600 ___lli 1 ,200 

Total $6 , 340 $ 7,200 $ 8,415 

• Average cos t per 
v ehicle- hour $1.524 $1 . 731 $ 2 . 023 

Direct operatin g cost ( labor) 

• Average cost per 
veh icle - hour $ 4.00 $ 6 . 00 $ 11. 00 

Indirect costs 

• Percent of total 
Direct operating cost 25 40 50 

• Average cost per 
veh ic le-hour $1 . 381 $ 3 .092 $ 6 . 512 

Total cost per vehicle - hour $7 .857 $11 .823 $20. 585 



Table 50. Cost of providing a specialized transportation service 
utilizing smal l lift-equipped buses. 

Cost Category 

Vehicle and equipment costs 
• Annual ized cost 

t Average cost per 
vehicle-hour 

Direct operatin g costs (nonlabor) 

• Annual cost per vehicl e 

• Fuel 

• Tlres 
• Oil, lubricants, 

and supplies 
• Maintenance 

• Insurance 

T otal 

• Average cost per 
vehicle-hour 

Direct operating cost (labor) 

• Average cost per 
vehicle-hour 

Indirect cost s 

t Percent of total 
Direct o perating co st 

1 Average cost per 
vehicle-hour 

T otal co s t per v e h icle-ho ur 

Low Typical High 

$4 , 305 $ 4,520 $ 4 , 745 

$1.035 $ 1. 087 $ 1 .141 

$5,650 $ 6,400 $ 6 ,860 

700 800 900 

500 550 600 
1 , 000 1,300 1,500 

1,000 1, 250 1,800 

$8,850 $10,300 $11,660 

$2 . 127 $2. 476 $ 2 . 803 

$ 5.00 $ 6. 00 $ 12.00 

25% 40% 50'!, 

$1. 782 $ 3.390 $ 7.402 

$9 . 944 $12. 953 $23. 346 

considerably. Available published data on existing 
specialized transportation services do not specify 
the vehicles used in enough detail to determine 
vehicle and equipment costs . Therefore, bid speci
fications were developed for the following two 
vehicles: 

• Van--12-passenger van with heavy duty 
suspension, power brakes and power steering, air 
conditioning outlets front and rear, automatic trans
mission, and V-8 engine. 

• Bus--21-passenger bus (or seating for 17 
passengers and 2 wheelchair users) with a 10,000 to 
12,000 GVW truck unit of 176-inch or greater nomi
nal wheelbase, dual rear wheels , 400 CID or greater 
V-8 engine, power brakes and power steering , 
automatic transmission, air condition ing outlets front 
and rear, and auxiliary heating in the rear. 
Bids for these two types of vehicles were requested 
from bus and van manufacturers and dealers. The 
average purchase price was $11,600 for the van and 
$24,100 for the small bus. Bids were also solicited 
from manufacturers of wheelchair lifts and dealers 
of radio communications equipment. The average 
additional cost of a lift-equipped van or small bus 
was $2 , 500. To these costs was added $900 for a 
mobile two-way radio. These costs were then 
annualized. The annualized cost of the van was 
based on a 3-year life, a resale value of $3 , 355, 
and a 10 percent discount rate. The annual ized 
cost of the small bus was based on a service lif e of 
5 years, a resale value of $5,000, and a 10 percent 
discount rate. To determine the capital cost per 
vehicle-hour, it was assumed that each vehicle 
would be operated 80 hours a week or 4,160 hours 
a year (52,53). A comparison of Tables 48 and 49 
shows that the addition of wheelchair lifts on the 
vans increases the capital cost per vehicle-hour by 
approximately 5 percent. The capital cost per 
vehicle-hour of small lift-equipped buses is about 
8.7 percent higher than that of lift-equipped vans. 
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Direct Operating Costs 

Direct opera t ing expenses are generall y related 
to the amount of service provided . They norma lly 
increase as the number of vehicle-hours of service 
increase although usua lly not in a simple direct 
proportion. They include the costs of drivers, 
fuel, oil and lubricants, parts and suppl ies , tires , 
maintenance labor, and insurance. 

Professional driver s' wages vary from minimum 
wage or slightly higher for drivers employed by 
some social service agencies to $10 or more per 
hour for unionized driver s employed by public 
transit agencies. The h igh rate of $11 per hour in 
Tables 48 and 49 reflects the average · wages of 
drivers for transit properties managed by t he ATE 
Management and Service Co. , Inc. as reported to 
the Knoxville Transportation Authority . A high 
rate of $12 per hour was used in Table 50, because 
drivers of small buses tend to earn more than 
drivers of vans. The typical rate of $6 per hour is 
the average hourl y wage of local bus drivers na
tionwide, according to the 1981 occupational survey 
of the U.S. Bureau of Labor Statistics . The low 
rate of $4.00 per hour is the minimum wage of $3 . 85 
rounded up. Again, a higher low wage rate was 
used for drivers of small buses than for drivers of 
vans. 

The range in the annua l cost of fuel per 
vehicle is due primarily to variations in fuel ef fici
ency. Forty agencies that operate fleets of vans 
were contacted. The average rate of fue l consump
tion for Lheir fleets ranged between 9 and 11 miles 
per gallon. The overal l weighted average for the 
sample was 10 miles per gallon . T he re were insuffi
cient data to compar e the fuel efficiency of vans 
with lifts to t he fuel efficiency of vans without 
lifts; consequently, the same range in fuel con
sumption rates was used in each case. The f uel 
consumption rates for small buses were based on 
information obtained in phone conversations with 
seven sp·ecialized transportation serv ices that oper
ate such vehicles . These rates ranged between 7. 0 
miles per gallon for The Lift in Knoxville and 8.5 
miles per gallon for Metrolift in Houston. The 
weighted average fuel consumption rate was 7 . 5 
miles per gallon. The annual cost of fuel was 
based on the assumption that a veh icle would be 
driven approx imately 40 , 000 miles a year (52). The 
price of fuel was assumed to be $1. 20 per gallon . 

Data from the Nat ional Association of Van Pool 
Operators indicate t hat the cost of lubrication, oil , 
and supplies ranges between 0. 75 and O. 99 cent s 
per mile for vans an-d - between 1 . 25 and 1.5 cent s 
per mile for small buses. The midpoi nt of each of 
these ranges was used to compute the t ypical 
annual costs for these items. 

According to a recent study by an equipment 
manufacturer, ti re costs for vans vary from 1. 2 to 
1 . 7 cents per mile (54) . The typical tire cost fo r 
vans is 1.5 cents per mile . Tire costs for small 
buses are slight ly h igher , rang ing from 1. 75 t o 
2 . 25 cents per mile. 

The annual maint enance costs for specialized 
transportation services that utilize vans were based 
on information obtained in phone conversations with 
40 van fleet operators . The data are presented in 
Table 51 . Conversations with lift manufact urers , 
van fleet operators , and mechanical engineers at 
T he University of Tennessee led to the conclusion 
that the additional annua l maintenance cost of a 
lift-equipped van is likely to be around $100. 

Data on the annual maintenance costs of lift
equipped smal I buses are much more I imited . The 
Knoxville Transportation Authority in a telephone 
interview , indicated that it spends approx imately 
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Table 51. Annual maintenance cost per vehicle incurred by selected van fleet operators. 

Van Fleet Operator 
Numer of 
Vehicles 

St. Lawrence County (New York) Community Development Program 6 
Rehabilitation and Training Developmental Enterprises (Michigan) 7 
Berlin (New Hampshire) Community Action Committee 18 
Cortland County (New York) Community Action Program 12 
Montgomery County (Pennsylvania) Office on Older Adults 5 
Madison County (Virginia) Office for Aging 5 
Fayetteville (Arkansas) Resource Group, Inc. 17 
Lansing (Michigan) Capital Area Transportation Authority 37 
Eagleville (Pennsylvania) Hospital and Rehabilitation Center 4 
The University of Tennessee Motor Pool (Tennessee) 38 
Getty Oil Vanpool Program (Oklahoma) 130 
Camden County (New Jersey) Senior Citizens Center 6 
Commuter Transportation Services ( California) 341 
San Bernardino ( California) Omni trans 62 
Cornell University (Ithaca, New York) 18 
The Gray Line Tours Company (Nationwide) 347 
Louden County (Virginia) Transportation Authority 7 
South Bend (Indiana) Specialized Transportation System 30 
Tennessee Valley Authority Vanpool Program (Tennessee) 276 
Delaware Authority for Specialized Transportation 20 
Southeast Idaho Council of Governments 137 
Bucks County (Pennsylvania) Association for the Retarded 5 
Delaware Valley Regional Transportation Authority 34 
Knoxville (Tennessee) Community Act ion Committee 18 
Tidewater Regional Transit Authority (Virginia) 48 
Sun Co., Inc., Vanpool Program (Pennsylvania) 60 
Chester County (Pennsylvania) Services for Senior Citizens 6 
Norristown (Pennsylvania) Community Day Care Association 6 
United Cerebral Palsy Association ( Los Angeles County, California) 7 
Northeastern Illinois Regional Transportation Authority 132 
Onondaga County (New York) Office of Economic Development 6 
Continental Limousine Service ( 1 llinois) 37 
Association for Retarded Citizens (Texas) 8 
Wasatch Front Regional Council (Utah) 37 
Kent State University Campus Transportation Service (Ohio) 14 
Philadelphia Corporation for Aging (Pennsylvania) 6 
Broome County (New York) Transit Service 8 
Southeastern Pennsylvania Transportation Authority 27 
Community Action Agency of Comumbiana County (Ohio) 8 
Rochester-Genessee Regional Transit Authority (New York) 11 

Weight ed Average 

SOURCE : Van fleet operators. 

Indirect Operating Costs 

Annual Maintenance 
Cost per Vehicle 

($) 

500 
504 
507 
522 
537 
540 
540 
542 
579 
587 
589 
593 
594 
597 
598 
600 
601 
602 
602 
603 
603 
604 
606 
608 
620 
620 
632 
632 
641 
670 
672 
674 
675 
675 
682 
690 
695 
698 
700 
700 

608 

$1,200 per vehicle per year to maintain small lift
equipped buses that are one-year old . Several 
properties that operate both vans and minibuses 
indicated that the annual maintenance cost of the 
latter is about 10 percent higher excluding the lift . 
Thus, without the lifts, the annual maintenance cost 
of small buses can range between $550 and $770 per 
vehicle . Lift maintenance can add another $450 to 
$850 to the yearly maintenance cost of each vehicle 
(36). 

These costs are often the most difficult to 
isolate. They include the costs of planning, 
marketing , monitoring, and administering a specia l
ized transportation service as well as the costs of 
fixed facilities, rent, utilities , office supplies, 
communications, postage, and fringe benefits. 
Although the magnitude of these costs depends on 
the size of the system, most of them do not change 
with small changes in the number of vehicle-hours 
of service provided. Some of these costs are 
incurred only once or occasionally, while others 
arise continually. For example , most of the plan
ning costs are incurred before the service is imple
mented, while monitoring costs are incurred either 
continually or intermittently after the service 
begins. 

- Estimates of the annual insurance cost per 
vehicle were obtained from the Insurance Services 
Office in New York City . These costs are 
influenced by many factors including st ate laws and 
regulations, the classification of the carrier, and 
the size or seating capacity of the vehicles. 



43 

To gauge the potential range of indirect costs, 
the operating statements of a number of transit 
properties and specialized transportation services 
were examined . Table 52 shows the indirect cost as 
a percentage of the total direct operating cost for 
each system examined. The upper bound of the 
range was established by transit properties in 
urban areas with a population over one million. 

Indirect costs for these properties ranged between 
41 and 59 percent of the total direct costs. The 
average was approximately 50 percent. Transi t 
properties in smaller cities down to 100,000 popula
tion had indirect costs ranging between 33 and 47 
percent of the total direct cost. The average for 
this group was about 40 percent. Specialized 
transportation services operated by social service 
agencies determined the lower bound of the range 

Table 52. Ind i r ect cost of public transpor tation sy stems. 

S y s tem 

S ystems Operating in Urban Areas of Over 1 Mi llion Population 

Chicago Transit Aut hority 
New Yo r k Cit y T rans it A u thor ity 
New Jersey Transit Corporation 
Wash ington , D.C., Metropolitan Area Transi t Authority 
Niagara Frontier Transpo~tatlon Authority (Buffalo, New York) 
Met ropolitan Tra n si t Authority of Harris Cou nty ( Houston, Texa s ) 
Greater Cleveland Regional Transit Author it y 
Port Author ity of Alleghany County ( Pittsbu r gh , Penns y lvania ) 
Massach usetts Bay Transpor tat ion Aut horit y ( Boston , Mas sachusetts ) 
Met ropolita n Dade County Tra ns it Agency (Miami , Florida ) 
Southeastern Pennsylvania Transportation Authority ( Phil adelphia) 
Alameda-Contra Costa Trans it District ( Oakla nd, Californ ia) 
Queen City Metro (Cincinnati , Ohio) 
Milwau kee Transport Services , In c. 
Denver Regional T ransportation Distr ict 
Sout heastern Mich igan Transpor t a tion Au t h or it y ( De t roit} 
Baltimor e Metropolit an T ransit System Division 
Dallas Transit System 
Metropol ita n Transit Commission ( Minneapolis-St . Paul , Minnesota ) 
San Diego Transit Cor poration 
S an ta Cla ra County T ran s portatio n Agency ( San J ose , Cal ifornia) 
Kansas City Area Transp:>rtatlon Authority 
Metropolitan Atl anta Rapid Tran s it Aut hor ity 
Orang e County Trans it District ( Californ ia) 
Average 

Indirect Cost a s a Percen t 
of T otal Direct Cost 

59. 1 
58 . 7 
56 .4 
54.2 
53. 7 
53. 3 
51 . 7 
50 . 3 
50 . 1 
50 . 0 
49 . 9 
49 . 5 
49 .3 
49. 1 
49 . 1 
48. 7 
48 . 5 
48.4 
47. 7 
47 .3 
47. 1 
46. 7 
44 .8 
41 .2 
50.2 

Systems Operatin g in Urban Areas Between 100 1000 and 1 Mi llion Population 

New Orleans Reg iona l Trans it Authority 
Tri-County Metro politan District of Oregon ( Portland ) 
Provi d e nce Pub l ic Transit Authority ( Rho'1e Island ) 
Phoeni>C T ransit Administr at ion 
T oledo Area Regional Tran s it Au tho rity 
Centra l New Yark Centro, Inc. (Syr ac us e ) 
Pierce County P BTA (Tacoma, Washington ) 
VIA Metropo litan T r an sit (San Antonio , Tex as ) 
Rochest er-Genes see Reg iona l T r an s it Au t ho rity 
Ha rtfor d T ransit District ( Con necticut ) 
Wash ington Transit Managemen t , Inc. ( S po kane, Wash in g ton ) 
C ity of Omaha T ransit Authority 
Columbus Transit Authority (Oh io) 
Gre ater Richmond T r ansi t Company (Virginia ) 
Tran.sit Author ity of River Ci ty ( Louisvi lle , Ken tuc k y) 
S acr amento Regional Trans it Distric t ( Cali forn ia) 
T rans it Managemen t of T ucson ( Ar izona ) 
Browa rd County Divi s ion of Mass Transit ( Ft. Lauderd ale, Flor ida ) 
Utah T r ansit Authority (Salt La ke City) 
Miami Valley Reg ional T ransit Authority ( Day ton, Ohio) 
Nashville Metr opolitan Transit Authority 
Indian apol is Pu b lic Tran s it Co r poration 
T idewater Transpor tation Dist r ict Commission ( Nor folk, Virginia) 
Memphi s Area Tra n sit Authority 
San Juan Metropolitan Bus Aut ho ri t y 
Jacksonv ille Coach Company 
Knoxvi lle Tran3po rtatlon Autho rity 
Average 

Systems Operated by Social Service Agencies 

Un ited Cerebral Palsy Ass ociatio n ( Los Ang eles County, California ) 
Bucks County (Pennsy lv ania) Association for Ret a r ded 
Cheste r Coun ty ( Pe nns ylva nia) Se r v ices for Seniors 
Phoen i>C ( Arizona ) Red Cross 
Madison County ( Virginia ) Office for Aging 
Senior Cit izen s Pomona Valley ( Cal ifornia) 
Community Action Committee of Kno>Cvi lle (Tennessee) 
Fairfie ld (Connecticut) Department of Aging 
Columbiana County (Ohio ) Community Ac t ion Agency 
Spokane ( Washington) YMCA Motor Pool 
Amarillo ( Texa s ) Community Act io n Committee 
Camden County ( New Jersey) Senior Center 
Berlin ( New Hamps h ir e) Community Action Committee 
Average 

SOU RCE: Operating s ta tements of publ ic transpo r t ation s y stems . 

46 . 7 
44. 3 
44 . 3 
43. 7 
43 . 7 
42 . 1 
42 . 1 
41 . 3 
41 . 3 
41 . 3 
41 . 3 
40.1 
40 .0 
39.9 
39 . 7 
39 . 4 
39 . 1 
37 . 6 
37 . 6 
37 . 4 
37 . 4 
36 .9 
36.8 
36 .4 
34 . 4 
34.2 
33 . 0 
39. 7 

37.6 
34. 3 
27. 3 
27 .0 
26 . 4 
25. 3 
24. 4 
24. 3 
21 .3 
18, 7 
18. 4 
18. 3 
17 .0 
24.6 
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of indirect costs. Their indirect costs varied 
between 17 and 38 percent of thei r total direct 
costs and averaged around 25 percent. The three 
averages of 25 , 40, and 50 percent were taken as 
the low, typical, and high estimates of the indirect 
operating costs of specialized transportation ser
vices. 

Total Cost 

The component cost analysis presented in 
Tables 48 through 50 indicates that the total cost of 
a specialized transportation service can vary 
between $7. 78 and $23. 35 per vehicle-hour. The 
lower value is indicative of a service operated by a 
social serv ice agency or a private nonprofit organ
ization with drivers paid slightly more than the 
minimum wage and vans not equipped with wheel 
chair lifts. The higher va lue is more indicative of 
a service operated by a public t ransit authority in 
a large metropolitan area with union ized drivers and 
small buses with lifts. The above range in total 
costs corresponds closely with the range in unit 
costs of specialized transportation services cited in 
the literature . A few specialized transportation 
services have reported costs well below $7. 78 per 
vehicle-hour. These systems, however, often use 
either volunteers or social workers as drivers . 
Moreover , they often do not include vehicle depre
ciation and certain overhead and administrative 
costs in their total cost ca lculations. 

Taxicab User-Side Subsidy Programs 

The public cost of a user-side subsidy pro
gram can be divided into two components : subsidy 
payments and administrative costs . The admin
istrative costs in turn can be divided into initial 
planning and implementation costs, incurred before 
the program starts, and operating costs, incurred 
after the program begins . 

Subsidy Costs 

The amount paid annually to participating tax i 
operators to subsidize the travel of eligible riders 
depends on many factors. Obviously, the larger 
the number of subsidized trips made , the greater 
will be the total subsidy payment. By limiting the 
demand, the annual subsidy can be controlled or 
brought into line with avai I able finances. The 
demand can be managed by placing tighter restric
tions on eligibility, limiting the number of sub
sidized trips an eligible individual is allowed to 
make over a certain period, or placing restrictions 
on the types of trips eligible for the subsidy . 
Subsidy payments also depend on the size of the 
regular taxi fares and the size of the discount. 
The difference between the two is the subsidy per 
trip . This can be controlled by imposing a maxi 
mum subsidy per trip or by requiring the sub
sidized user to pay a higher portion of the fare . 
The size of the service area can also have an effect 
on the total subsidy . As the service area 
increases , the average trip length tends to increase 
as well. Because taxi fare schedules are normally 
based on distance traveled, the average cost of a 
tax i trip will also tend to rise as the service area 
increases . 

T he combined effect of these various factors 
can be seen in Table 53, which compares the annual 
subsidy payments and the average subsidy per trip 
for a number of user-side subsidy programs. 
Annual subsidy costs have ranged from about 
$3,600 in Lafayette, California, to over $900,000 in 
Milwaukee County. The average subsidy per trip 

has varied from $0.63 to $6. 71. The programs with 
the lowest average subsidies per trip generally 
covered relatively small service areas, while those 
with the highest average subsidies per t r ip usually 
served entire counties. 

Administrative Costs 

The four major areas of administrative or 
operating cost in a user-side subsidy prog r am 
consist of per sonnel and fringe benefits, office 
rental and supplies, promotion and advertising , and 
computer processing. Table 54 indicates the magni
tude of these costs for four Service and Manage
ment Demonstration (SMD )-monitored programs. 
The figures in this table represent the average 
monthly costs of operating the user-side subsidy 
programs . They do not include the costs of initial 
planning and implementation. 

The largest component of cost in each case was 
labor. However , the portion of the total cost 
attributable to personnel and fringe benefits varied 
considerably between the four programs. In Dan 
ville , the total labor cost accounted for slightly 
more than a third of the total administrative cost . 
In Montgomery , 55 percent of the total administra
tive cost was due to labor. In Lawrence and Kins
ton, the portion attributable to labor was 84 per
cent and 89 percent, respectively. There are 
several reasons for this wide variation. Two of the 
primary factors are the size of the staff and the 
amount of staff time devoted to administering the 
program. Labor costs were much lower in Danville 
because the program required the equivalent of only 
0.55 full-time positions, compared to 2.18 in Kins
ton, 2 . 20 in Lawrence, and 2.65 in Montgomery. In 
addition, only 88 staff hours a month were needed 
to operate the program in Danville, compared to 350 
in Lawrence , 367 in Kinston, and 404 in Montgo
mery. Another major factor affecting the magn itude 
of the labor cost is the use of computers fo r pro
cessing vouchers. The program in Danville made 
extensive use of computers for this purpose. This 
explains the small staff size and low number of staff 
hours required to operate that program. The 
Montgomery user-side subsidy program eventually 
converted f rom manua l to computerized processing . 
As a result, the staff was reduced from 3.60 equi
valent full-time positions to 2.65 . Differences in 
wage rates also accounted for some of the variation 
in the labor costs of the four programs. The 
average hourly wage rates were $3 . 81 in Kinston, 
$5.01 in Montgomery, $5 . 40 in Danville, and $7 .38 
in Lawrence (36). , 

Total adm inistrative costs are not very depend
ent on the number of tri ps subsidized by a user
side subsidy program. The Danville program, for 
example , subsidized an average of 7 , 500 trips a 
month in 1979, while the Montgomery program 
subsidized 3 , 016 t r ips . However, as Table 54 
shows, the Danville program had the lowest total 
monthly administrative cost and the Montgomery 
program the highest among the four SM D-monitored 
projects . The Lawrence program handled 8 , 080 
trips in an average month, only slightly more than 
the volume in Danville. Nevertheless, the average 
monthly administrative costs were over 2½ times 
larger in Lawrence than in Danvil le. In Kinston, 
an average of 3,070 trips were subsidized per 
month , only s lightly more than the 3,016 trips per 
month in Montgomery . Yet, the Kinston program's 
total administrative costs were 60 percent lower 
than the Montgomery program's (36) . Differences 
in the total administrative costs of the four user
side subsidy programs were primarily due to dif
ferences in labor costs and office rental rather than 
to differences in the volumes of subsidized trips . 
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Table 53. Annual subsidy payments and average subsidy per trip for several user-side subsidy programs . 

Service Monthl y 
Area Cost to Travel 

Location (Sq. Mi.) User Limit 

Lafayette, Calif. 13 45% of meter fare None 
1977 ( 37) 

Lawrence, Mass . 7 50% of zone fare $20a 
1979 (36) 

Kinston, N.C . 6 50% of zone fare $25a 
1979 (36) 

Danville, II. 13 50% of zone fare $20a 
1976 (36) 

Montgomery, Ala . 46 50% of zone fare $30a 
1979 (36) 

Kansas City, Mo . 314 50¢b 25 trips 
5/77-4/ 78 (36) 

San Leandro, Calif. 15 50¢ 10 trips 
1977 (37) 

Fremont, Calif . 95 50¢ 16 trips 
1977 ( 37) 

Los Angeles , Calif., 23 15¢c 20 trips 
Harbor Area 
12/ 78-11 / 79 (36) 

Palo Alto, Cal if. 26 10%, 30%, or d 
$20a 

1977 (37) 50% of meter fare 

Sunnyvale, Calif. 24 50¢ 30 trips 
1977 (37) per quarter 

Santa Clara 1 , 302 None 16 trips 
County, Calif . 
1977 (37) 

per year 

Seattle, Wash . N. A. e SO% of meter fare 
P!;'~~~ra 1980 (38,55 ) 

Milwaukee County, N.A. $1.50f None 
Wis. 
1980 (39,55 ) 

aTotal undi s counted taxi fares. 

b 
Users also pay the additional cost of trips over 4 miles long . 

cUsers also pay any amount over $3 .00 on the tax i meter . 

dThe amount of the subs idy depends on the user's annual income . 

eThe program covers King County. 

Annual Average 
Subsidy Subsidy 
Payment per Trip 

$ 3, 590 $ 0.63 

73,654 0 .76 

30, 731 0.83 

91,715 1 .02 

52, 403 1 .45 

89,359 1. 58 

12, 995 1 .70 

8 , 673 1.75 

110 , 674 @ 
$44,550 2.25 

N.A. 2 . 30 

22 , 540 3 . 24 

149 , 000 3. 34 

917 , 842 6 . 71 

f Persons not in wheelchai r s also pay any amount over $8 . 00 on the tax i meter ; wheelchair users a lso 
pay any amount over $11 . 00 on the taxi meter . 

SOURCE: References ind icated b y the underli ned numbers in parentheses. 
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Table 54. Average monthly administrative costs four of four SMD-monitored user-side subsidy programs . 

Cost Component 

Direct labor costs 

Overhead @ 25% 

Total labor costs 

Office rental and suppl ies 

Promotion and advertising 

Computer processing 

Total administ rative costs 

SOURCE: Ref. 36 . 

Total Costs 

Danville, 111. 
(1976) 

$ 475 

75 

$ 550 

350 

100 

500 

$1,500 

Table 55 shows that subsidy costs usually 
comprise the bulk of the total cost of a user-side 
subsidy p rogram . Subsidy payments in Milwaukee 
County , one of t he largest programs, constituted 92 
percent of the total annual costs . Milwaukee 
County also had the 'highest annual number of 
subsidized t rips of the eight programs shown. 
This, combined with the high meter-based t axi fares 
and the lack of any limits on subs idized travel in 
Milwaukee County, accounts for the p r edominance of 
subsidy payments over administrative costs in that 
program. In Danvi lle, Los Angeles , and Seattle , 
subsidy costs accounted for at least three-fourths 
of the total annual costs. Only in Montgomery did 
administrative costs dominate. This can be partially 
explained by t he relatively high staff requirements 
and office rental costs experienced by that p ro
gram . The Montgomery program a lso had the lowest 
annual number of subs id ized trips of the eight 
programs shown in the table (55). 

Table 55 . Total annual cost of u ser-side subs idy programs . 

Annual Annua l Total 
Subsidy Adm in is- Annual 

Site o f Progr am Payments trative Cos t Cost 

Kinston , N.C . ( 1979) $ 30 ,731 $ 23 , 520 $ 54 ,251 

Danville , Il l. (1976) 91 ,715 18, 000 109 , 715 

Montgomery, Ala. ( 1979) S2, 403 58 , 044 100 , 447 

Lawrence , Mass, (1979) 73,654 46, 116 119, 770 

Kansas City , Mo. (5/ 77- 4/78) 89,359 48,120 137,479 

Los Ange les, Calif., H arbor Area 110,674 31,576 142 ,250 
( 12/78- 11 /79) 

Seattle , Wash . (1980) 149, 000 59,000 199,000 

Mil Waukee , Wi s. (1980 ) 917 , 842 75,500 993,348 

SOURCE: Ref. 55. 

Planning and Implementation Costs 

Befo re a user-side subsidy program can begin, 
a number of activities must be performed. Local 
private carriers must be surveyed, contacted , and 

Montgomery, Ala. Kinston, N.C . Lawrence, Mass 
(1979) (1979) ( 1979) 

$2,125 $1,400 $2,582 

531 350 646 

$2,656 $1,750 $3 , 228 

1,773 200 555 

83 10 63 

325 

$4,837 $1,960 $3 , 846 

enlisted into the program. Decisions must be made 
concerning elig ibi lity for the prog r am, the subsidy 
instrument, t he fa r e discount , t he maximu m s ubsidy 
per trip, I imits on subsidized travel, and eligible 
trips. Procedures must be established for screen
ing a nd registering applicants, distributing tickets 
or scri p , verifying t he partic ipating carriers ' c la ims 
fo r reimbursei:nent , and redeeming t he vouchers, 
tickets, or scrip. The program must be promot ed 
and advertised, an operating budget has to be 
prepared , and financial support has to be 
garnered. Preimp lementation activities can a lso 
inc lude initial registration of potential users and 
development of computer software for accounting 
and voucher processing . Each of these activities 
incu r s a cost, mostly f or staff t ime . 

Data on initial planning and implementation 
costs are avai lable for only a few p r ograms . In the 
Los Angeles harbor area, $5,000 was spent b efore 
the start of operations ( 42). Planning and imple
mentation costs in Kinston amounted to about 
$11,000. Of th is total , $4,680 was spent on project 
planning and in itiation , $4,000 for office supplies 
and equipment, $1,475 for initial promotion and 
advertising, and $845 for initial registration (36). 
In Danvi lle, approximatel y $14,000 was expended 
before t he program began. The bulk of this 
amount was spent on project planning and initiation. 
Another $3 , 500 was spent on of f ice supplies and 
equipment, $2 ,500 on software development, $1 ,500 
for in itial promotion and advertising, and $1 ,000 for 
t h e cost of ini t ial regist ration ( 36). 

Priv ate Carrier Costs 

User- side subsidy programs can impose addi
tional administrative burdens on the participating 
private carriers . The extra workload primarily 
comes from having to prepare and submit claims for 
reimbursement. In some cases, the dispatchers may 
have to r ecord additio nal information on subsidized 
trips . T o handle these add itional admin istrative 
tasks, t he participating cab company in the Los 
Angeles harbor area program had to hire an extra 
order t aker. This extr a labor cost the cab com
pany $6 , 400 in wages and $5,000 in add it ional 
overhead before the cost of t he e xtra order t aker 
was paid for out of the program's budget (42). 
Private car rier cost dat a from other programs, 
unfortuna tely , are not readily availab le . In 
general , it appears that t he marginal cost of user-



side subsidy programs to the participating private 
carriers has been relativel y . sma ll , given the popu
larity of these programs among many of the partic i
pants. 

Tax i oper ators generally have not had to 
increase substantial ly the size of their fleets to 
accommodate the subsidized trips . Some smal I 
private carriers, however , have elected not to 
participate in user-side s ubsidy programs for fear 
they would not be able to handle both their regular 
riders and the subsidized riders with their current 
fleet of vehicles. 

Moblllty Training Programs 

The cost of training a mentally retarded per
son to use a regular, fixed-route bus service has 
ranged from $280 per individual in a Los Angeles 
area program (56) to $1,800 per individual in a 
Wayne County, -Michigan, program ( 57). The 
Mobility Training Program in Sacramento, Cal ifornia , 
costs $690 per individual (57). These unit costs 
cover not only the salaries-and expenses of t he 
instructors but also program accounting, marketing , 
and monitoring ; program start-up; development of 
training manuals; client assessment; data collection; 
insurance; and bus passes used during the training 
period. 

The bulk of the cost of a mobi lity training 
program is for administrative and overhead ex pen
ses. Of the $65 , 700 spent during the first year of 
the Mobility Training Program in Sacramento, only 
$12,872 was devoted to actual training. Another 
$3,000 was contributed by the transit operator in 
the form of bus passes for clients and instructors. 
The remaining $49,828 was charged to various 
administrative ar.id overhead expenses. Start-up 
costs alone accounted for approx imately 65 percent 
of the first year's total cost ( 57). Thus , in sub
sequent years , the cost per ind ividual should 
decrease . 

Because t he curriculum of mobility training 
programs has generally been standardized, t he 
primary determinant of cost is the way in which the 
program is implemented. For example, some of t he 
overhead costs of the Mobility Training Program in 
Sacramento were overstated because the program 
was originally administered by the Sacramento Area 
Council of Governments . Some of the ind irect costs 
allocated to t he program were not actua lly incurred 
by the program. Although the administrative staff 
of the Counci l of Governments accounted for only 8 
percent of the person-hou rs devoted to the pro
gram, they accounted for 36 percent of the costs. 
Consequently , when the program was shi fted from 
the Council of Governments to a private , nonprofi t 
provider of specialized transportation services , the 
cost of training each indiv idual fel I t o $500 (57). 

Start- up costs can be reduced by adopting a 
train ing m~nual from another program instead of 
developing a new one. The Sacramento program 
spent over $4, 000 to develop its own manual (57). 

Another way of reducing the training costsis 
to employ part-time parap rofessional instr uctors 
rather than full-time professiona ls . The Sacramento 
program , for example, hired college students . 
Other programs have had success with senior c it i
zens as instructors. By using part-time parapro
fessionals, a mobility training program can t ailor 
the number of instructors to t he number of avail
ability of c lients. 

The cost of retraining ment ally retarded per
sons is considerably less than the cost of the initial 
training . Retraining is usual ly necessary only 
when major c hanges are made in a bus route or 
when a mentally retarded person must learn a new 

route . Such training is usuall y much 
therefore , less expensive. In the 
program , retraining required less than 
t he time needed for initia l training (57). 

EFFECTIVENESS OF THE ALTERNATIVES 

Accessible Fixed-Route Bus Systems 

Lift Use 
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easier and, 
Sacramento 
one-fourth 

One of the simplest measures of t he effective
ness of accessible f ixed- r oute bus services is the 
average number of handicapped passenger trips by 
bus per day . Unfortunately, this is not the easiest 
measu re for which data are available. Trans it 
operators generally have not made counts of all 
types of handicapped bus riders. The best infor
mation generally available consists of t he number of 
I ift boardings per day . Even t hese data, however, 
have some f laws and limitations. Some transit 
operators allow other t ransportation handicapped 
people besides wheelchair users to ride the lifts. 
Thus, the number of lift boardings pe r day does 
not always mean the n umber of wheelchair-bound 
bus passengers per day . Nevertheless, the ratio of 
the number of lift boardings per day to the number 
of lift-equipped buses in the fleet provides a useful 
statistic for comparing the relative effectiveness of 
various accessib le fi xed-route transit systems . 

Table 56 presents statistics on the use of t he 
lifts for a numbe r of accessible fixed -route, fi xed
schedule bus systems of all sizes throughout the 
country. In addition to the average number of I ift 
boardings per day , two normalized indicators of lift 
use are shown. The first, lift boardings per day 
per lift-equipped bus, is based on the tota l number 
of lift-equipped buses in a syst em ' s fleet . Most of 
the larger transit properties, however, do not 
deploy all of their lift-equipped buses at the same 
time. A certain percentage are usually kept in 
reserve. The number of lift-equ ipped buses 
scheduled for service during the day is usually the 
same as the number in operation during the peak 
per iod . Thus, t he second normalized indicator of 
lift use is based on the number of lift -equipped 
buses in service d uring the peak period. This is a 
better measure of the demand relative to t he supply 
of accessible bus service. Unfortunately , t his 
statistic could only be determined for a f ew of t he 
systems shown in Table 56 . 

To date, lift use has been low at most sites. 
Only a few t ransi t operators are transporting more 
than 10 lift users a day. None of the larger tran
sit systems and only a few of the small properties 
a r e hauling one or more lift users per day per 
scheduled lift-equipped bus . 

One notable ex ception to the common ex peri
ence of low lif t use is the Seattle Met ro system. In 
late 1980, Seattle Metro had over t hree t imes as 
many lift boardings per day as any other accessib le 
fixed-route bus system . In the 2-years since then , 
daily I ift use has nearly doubled. Seattle Metro has 
one-fourth as many lift-equipped buses as the 
Southern Cal ifornia Rapid Transit District (SCRTD) 
in Los Angeles, but over e ight t imes as many lift 
users per day. 

Koffman (58 ) cites several possible ex plana 
tions for Seattle's relative success with accessible 
fixed- route bus service . One of the more over
riding factors is Seattle Metro's commitment to 
providing high quality, reliable service . As a 
result , the agency has maintained t he lifts in reli
able operating condition and thus avoided many of 
the problems wi th lift failures tha t other transit 
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Table 56. Utilization of lifts on accessible fixed-route bus systems. 

Site 

Newport, Ore. 1 

Red Wing, Minn. l 
Hutchinson, Minn. 1 

Corvallis, Ore. 1 
Jim Thorpe, Penn. 1 
Muscatine, lowa 1 

Frankfort, Kyl 
Manitowoc, Wis. 1 

Paducah, Ky. 1 

Harrisonburg, Va. 1 

Moncks Corner, s.c. 1 

Eureka, Calif. 1 

Mt. Pleasant, Mich. 1 

Zanesville, Ohio 1 

Fort Collins, Colo. I 
Medford, Ore. 1 

Winona, Minn. I 
Clinlon, lowa1 

Hot Springs, Ark. 1 

S. Lake Tahoe, Nev. 1 

Monroe, Mich. 1 

Can ton, N . Y. 1 

Quincy, Ill. 1 

Cumberland, Md. 1 

Steamboat Springs, 
Colo. 1 

Johnson City, Tenn . 1 
Janesville, Wis. 1 

Stamford, Conn. 2 

Chapel Hill, N.C. 1 

Wichita, Kan . 2 

Champaign-Urbana, 
111. 2 

Palm Beach County, 
Fla. 2 

Newport, Ky. 1 

Bridgeport , Conn. 2 

Santa Monica, Calif. 2 

New Haven, Conn.2 
San Diego, Calif.1 
Louisville, Ky. 1 

Hartford, Conn. 2 
Buffalo , N. y. I 

Orange County, Calif. 2 

Dallas, Tex . 1 

Milwaukee, Wis. 2 

Seattle, Wash. 

St. Louis, Mo.2 
Detroit, Mich., SEMTA2 
Washington I D. C. 

Los Angeles, Calif. 

Date 
of Lift 

Usage Data 

Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 
Summer 82 

Summer 82 
Summer 82 
Summer 82 
Fall 80 
Summer 82 
Fall 80 

Fall 80 

Fall 80 
Summer 82 
Fall 80 
Fall 80 
Fall 80 
Summer 82 
Summer 82 
Fall 80 
Summer 82 
Fall 80 
Summer 82 
Fall 80 
Fall 80 
Summer 82 1 

Fall 80 
Fall 80 
Fall 802 

Summer 821 
Fall 802 

Summer 82 1 

Buses 

2 
2 
3 
3 
4 
4 
4 
5 
5 
5 
6 
7 
7 
7 
8 
8 
9 

10 
10 
10 
10 
11 
11 
12 

12 
12 

~~b 
!~b 
66b 

68b 
91 

1~:b 
165b 
279 
318 
382 
473 
497 
560 

~~;b 
1,026b 
1, 058b 

~: ~:!b 
~:~;!b 
2,463 

Lift
Equipped 

Buses 

2 
2 
3 
3 
2 
2 
3 
3 
5 
2 
4 
4 
6 
3 
2 
3 
2 
2 
6 
8 
2 
1 
8 
4 

7 
3 

10 
25 
16 
31 

40 

67 
10 
39 
47 

100 
65 
31 

155 
24 

175 
85 

250 
163 
338 
157c 
111 
150 
131 
430c 

1,370 

Peak 
Period 
Buses 

Nl. 
N.A. 
28 
N.A . 
46 

33 

so 
N. A. 
48 
100 
109 
N. A. 
N.A. 
238 
N.A. 
333 
N.A. 
522 
818 
N.A. 
800 
318 

1, 700 
N.A. 

1,988 
N.A. 

Peak 
Period 
Lift

Equipped 
Buses 

1 
1 
2 
2 

N. A. 
2 

N. A. 
3 
5 

N.A. 
N.A. 

4 

6 
N.A . 

2 
N.A . 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

4 

N.A. 
3 

N.A. 
24 

N.A. 
31 

11 

so 
N.A. 
23 
35 
82 

N.A. 
N.A. 
152 
N.A. 
100 
N.A. 
141 

90 
N.A. 

;~d 
102 
N.A. 
159 
N.A. 

Lift 
Boardings 

Per Day 

0. 7 
2.0 
0 .1 
2.5 
0.0 
2.0 
0.0 
0.0 
2.0 
0.0 
2.0 
1. 0 
0.0 
0 . 0 
0.0 
1.0 
1. 0 
0 . 0 
8.0 
2.0 
0.0 
8.0 
0.0 
0.5 

0 .0 
0.0 
2 . 0 
1 .2 
1 .0 
2.0 

1. 7 

3.9 
a.a 
2.7 
1.3 
5.9 
4.0 
0.0 
5.2 
1.6 

17.0 
0 .4 
2. 1 

54.0 
105.0 

1.0 
2. 1 
5. 7 

10.0 
5.0 

13.0 

Lift 
Boardings 

per Day per 
Lift-Equipped 

B us 

0.350 
1.000 
0 . 033 
0.833 
0.000 
1 .000 
0.000 
0.000 
0.400 
0.000 
0.500 
0.250 
0.000 
0.000 
0 . 000 
·o. 333 
0.500 
0 .000 
1 . 333 
0.250 
0.000 
8 .000 
0.000 
0 . 125 

0.000 
0 .000 
0.200 
0.048 
0.063 
0.065 

0.043 

0.058 
0.000 
0.069 
0.028 
0.059 
0.062 
0.000 
0.034 
0.067 
0.097 
0.005 
0.008 
0.331 
0.311 
0.006 
0.019 
0.038 
0.076 
0.012 
0.009 

Li rt 
Boardings 

per Day per 
Peak Lift

Equipped Bus 

0. 700 
2.000 
0.050 
1.250 
0.000 
1.000 
0.000 
0 .000 
o. 400 
0.000 

N.A. 
0.250 
0.000 
0.000 
0.000 

N.A. 
N.A . 

0.000 
N.A. 
N.A . 

0.000 
N.A . 

0 . 000 
0 . 125 

0 . 000 
0.000 

N.A. 
0.050 

N.A. 
0.065 

0 . 155 

0 . 078 
0.000 
0.117 
0.037 
0.072 

N . A. 
0.000 
0.034 

N . A. 
0.170 

N.A . 
0.015 
0.600 

N.A. 
0.025 
0.030 
0 .056 

N.A. 
0.031 

N.A. 

1SOURCE: Mail survey of fixed-route , fixed-schedule bus operators for NCHRP Project 8-27. 

•souRcE: Ref . 47. 

aSOURCE: A Directory of Regularly Scheduled, Fixed-Route, Local Rural Public Transportation Services. Washington, O.C.: U.S. 
Depar tment of Transportation, Urban Mass Transportation Administration, February 1981. 

bSOURCE: National Urban Mass Transportation Statistics: Second Annual Report--Section 15 Reporting System. Transit financial and 
operating data reported for fiscal years ending b etween July 1, 7979r and June 30, 1980. Washington, D. C . : U.S. Department of T rans -
portation , Urban Mass Transportation Administration, June 1982. 

cNot all of the lift-equipped buses were being operated in accessible fix ed-route bus service. 

dMore than 70 of the peak period buses were lift-equipped, but only 70 were being operated in accessible f ixed-route bus service . 
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operators have had to face. The agency undertook 
an extensive marketing program to register large 
numbers of handicapped persons for the service. 
Handicapped people were involved in all phases of 
the planning and development of the accessible bus 
system. In determining which routes would have 
accessible bus service, Seattle Metro chose those 
routes with the highest volumes of transit rider
ship. Route 7, the accessible route with the 

highest level of general r idership, also had the 
highest level of lift usage. On an average week
day, 28 percent of the system's lift boardings 
occurred on this route. Route 7 served Center 
Park, an accessible subsidized housing development, 
as well as downtown Seattle, t he University of 
Washington, and the Broadway retail district. 
Three other routes together accounted for 20 per
cent of the average daily lift board ings. Each of 



these routes passed near a United Cerebral Palsy 
residential complex housing 100 wheelchair users. 
Another route serving a United Cerebral Palsy 
training center near downtown Seattle handled an 
additional 20 percent of the average daily lift board
ings . Thus, a major factor underlying Seattle 
Metro's relatively high level of lift utilization 
appears to be the judicious selection of routes for 
lift-equipped bus service. Added to this is the 
often cited favorable attitude and commitment of 
management, staff, and drivers to make the access
ible bus service work. On the other hand, there is 
not evidence that Seattle has a disproportionately 
higher incidence of wheelchair users than other 
urban areas ( 58). 

Evidence from Seattle, Los Angeles, and Wash
ington, D.C., indicates that lift use can be 
expected to grow. Seattle Metro's daily lift rider
ship kept pace with the increase in the number of 
lift-equipped buses in the fleet. Both the number 
of lift-equipped buses and the daily number of lift 
boardings approximately doubled in Seattle between 
1980 and 1982. In Los Angeles, daily lift boardings 
increased by a factor of 2. 6 as the percentage of 
the fleet that was lift-equipped jumped from 16 
percent to 56 percent. In Washington, D.C., lift 
ridership increased 1. 75 times despit e a small drop 
in the number of lift-equipped buses . 

Den ied Boardings 

The lift use statistics in Table 56 do not 
represent the true demand for lift -equipped bus 
service , because they omit all those occasions when 
a wheelchair user or semiambulatory person was 
unable to board a bus. Persons requiring a wheel
chair lift may be left at a bus stop for one of 
several reasons: 

• 
missed. 

The scheduled lift-equipped bus run was 

• An inaccessible bus arrived at the stop 
instead of the scheduled lift-equipped bus. 

• The lift malfunctioned or was inoperable . 
• The lift could not be safely or properly 

deployed at the stop. 
• All of the wheelchair securement positions 

were occupied by other wheelchair users. 
• The bus was too crowded to permit the 

waiting wheelchair user to board 

Most instances of service denial are due to the 
unavailability of an operable lift-equipped bus for 
an accessible bus run or to the breakdown of 
equipment on . the road . Table 57 gives the per
centage of scheduled accessible bus runs that were 
not completed for several accessible fixed-route bus 

Table 57. Occurrence of missed accessib le fixed-route bus runs. 

Location 

Champaign-Urbana, 1 ll inois 

Connecticut Transit 
Hartford 
New Haven 
Stamford 

Palm Beach Count y, Flor ida 

St . Louis 

Seattle 

Washington , D . C. 

SOURCE: Ref . 47. 

Percent of Scheduled 
Runs Missed 

< 1 

12 
8 
9 

< 1 

6 

< 1 

30 
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systems . Although the problems that some transit 
operators have had with their wheelchair lifts are 
almost legendary , most breakdowns of accessible 
buses on the road have been caused by the mal
functioning of some other component of the bus. 
Only 10 to 15 percent of the breakdowns have been 
due to problems with the lifts. So far, very few 
wheelchair users have not been able to board lift
equipped buses either because all of the wheelchair 
positions in the bus were al ready occupied or 
because the bus was too crowded ( 47). 

The frequency of den ied boardings varies 
among existing accessible bus systems. Table 58 
shows that the percentage of attempted boardings 
that are not completed r anges from less than 1 
percent in Champaign-Urbana, Illinois, to 58 per
cent in Stamford , Connecticut. These figures may 
be conservative because they are based on informa
tion provided by bus drivers . Although drivers 
are required to report any denied board ings , they 
do not always do so fo r fear it may reflect un
favorably on them ( 47). Nevertheless, the table 
does indicate that, for some accessib le fi x ed-route 
bus systems, denied board ings have been a s ignif
icant problem . 

Table 58. Denied lift boardings on accessible fixed-route bus 
systems during the summer and fall of 1980 . 

Location 

Champaign- Urbana, Ill inois 

Connecticut Transit 
Hartford 
New Hav en 
Stamfor d 

Pa lm Beach County, Florida 

Seattle 

Washington , D.C . 

SOURCE : Ref. 47. 

Percent of Attempted 
Boardings Denied 

< 1 

7 
7 

17 

1-2 

11 

Persons Benefi ting from Accessible Bus Service 

The low lift utilization rates presented in Table 
56 indicate that accessible fixed- route bus services 
have not penetrated the wheelchair user market to 
any significant degree. In fact, there is some 
evidence that most lift boardings are being made by 
a small n umber of people . In St. Louis, for 
example, of the 1,026 lift board ings made during 
the first 11 months of accessible bus service , 92 
percent were made by 40 individuals. T hese people 
constituted only 2 percent of the estimated 1,983 
wheelchair users living within \ mile of one of the 
accessible bus routes. Moreover, only 13 of these 
40 wheelchair users use the accessible buses more 
than 10 times during the 11-month period (47). In 
Palm Beach County, Florida, only five persons 
accounted for a majority of the reported lift board
ings . These people represented onl y 0.5 percent of 
the estimated wheelchair users in the County (47) . 
In Seattle , the area served by the fixed-route 
transit system contains an estimated 2 , 000 wheel
chair users . Based on a survey of wheelchair 
users who were using the lift-equipped buses, it 
appears that the 73 respondents constituted a 
substantial fraction , if not a majority, of all the lift 
use rs in late 1980 (58) . Although the situation may 
change, it appears at this t ime that , in most cities 
with an accessible fi xed-route bus system, on ly a 
few wheelchair users and semiambulatory persons 
are benefiting from the service. 
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Only a small amount of data is available on the 
types of transportation handicapped people who are 
using accessible fixed-route bus services. Table 59 
compares the charact eristics of handicapped persons 
who use the access ib le bus services in Palm Beach 
County , Florida, and Washington , D.C., with the 
characteristics of handicapped nonusers. 

In both places , a number of d issimilarities 
between users and nonusers were found. However , 
for many of the characteristics, the differences 
found in Palm Beach County were the oppos ite of 
those found in Wash ington , D.C . For example , 
accessible bus users in Palm Beach County were 

Table 59 . Comparison of handicapped users and nonusers of accessible fi xed-route bus services in 
Palm Beach County, Florida, and Washington , D. C. 

Market Segment 

65 years of age or older 

Under $10,000 household income 

Employed 

Live alone 

Type of handicap : 

• Difficulty climbing stairs 

• Difficulty walking 

• Difficulty maneuvering through 
crowds 

• Diff,iculty waiting outside for 
buses 

• Difficulty standing in moving 
veh icles 

• Diffic ulty maintaining balance 
while bus stops and starts 

• Unable to reach or hold grips 

• Difficulty using coins and 
tickets 

• Communication difficulty 

• Visual difficulty 

• Difficulty in understanding 
the system 

Types of aids used: 

• Wheelchair 

• Walker 

• Crutches 

• Wal king cane 

• Braces 

• Art if ic ial limb 

• Guide dog 

• White cane 

• Escort 

• Special car controls 

• Personal lift-van 

• Other aids 

• No aids 

Live within two blocks 
of a bus stop 

Have household automobile 

Palm Beach County, Fla. 

Percent of 
Handicapped 

Users 

30 

56 

10 

28 

100 

95 

50 

35 

65 

55 

20 

20 

15 

20 

15 

65 

15 

5 

15 

10 

25 

5 

5 

63 

Percent of 
Handicapped 
Nonusers 

15 

45 

22 

17 

87 

77 

63 

57 

73 

58 
38 

30 

2 

7 

12 

82 

10 

7 

12 

5 

2 

12 

13 

30 

5 

2 

33 

Washington, D . C . 

Percent of 
Handicapped 

Users 

2 

36 

60 

41 

87 

67 

58 

38 

82 

56 

20 

11 

9 

9 

81 

6 

23 

13 

13 

4 

2 

2 

2 

71 

Per cent of 
Handicapped 

Nonusers 

22 

49 

31 

34 

86 

77 

65 

53 

77 

69 

35 

10 

12 

12 

61 

4 

19 

21 

10 

5 

1 

3 

2 

N.A. 

73 

SOURCE: Palm Beach County, Florida--Ref. 59; Washington , D.C.--Ref . 44. 



more Ii kely to be elderly , whereas in Washing ton , 
D. C., the nonusers were more li kely to be elderly. 
In Palm Beach County, accessible bus users were 
more likely to have household incomes under 
$10,000, whereas the opposite was true in Washing
ton, D. C. Accessible bus users in Pa lm Beach 
County were much less likely than nonusers to be 
employed, whereas in Washington, D. C . , t he user s 
were much more likely than t he nonusers to be 
employed. In Palm Beach County, the accessible 
bus users were more likely to have difficulty 
walking , but less likely to use wheelchairs , com
pared to nonusers . In Washington, D.C ., on the 
other hand , the users were less like ly than the 
nonusers to have d ifficu lty wa lking but were more 
Ii kely to use wheelchairs. These opposite findings 
suggest that the transportation handicapped popu
lations in the two urbanized areas are different and 
that the two accessible fi xed-route bus systems are 
each attracting different market segments of their 
local transportation handicapped populations. The 
sample sizes , however , were very small in each 
case and may not be representative of the user and 
nonuser populations. 

The data in Table 59 indicate that nonusers of 
accessible bus services may be more likely than 
users to have various other types of handicap 
besides difficulty climbing stairs and difficulty 
walking. In Palm Beach County, Florida, the group 
of nonusers contained highe r percentages of people 
who have difficulty maneuvering th rough crowds, 
waiting outside for buses, standing in mov ing 
veh icles, reaching or holding grips or overhead 
handrails, and using coins and tickets . Nonuser s 
in Washington , D.C., were more likely to have 
difficulty walking, maneuvering through crowds, 
waiting outside for buses, maintaining their balance 
wh ile the buses are starting and stopping, and 
reaching and holding grips. Many nonusers , there
fore, may simply have too many hand icaps to be 
wi ll ing or able to use the accessible buses. 

Two other factors that separate the users from 
the nonusers are the distance from the transporta
tion handicapped person's home to the nearest bus 
stop and the degree of difficulty the transportation 
handicapped person has in reach ing t he closest bus 
stop. Table 59 shows that in Palm Beach County, 
nearl y two-t hirds of the users live within two 
blocks of a bus stop while only one-third of the 
nonuser s live that close to t he bus syst em . Table 
60 shows that nonusers in Palm Beach County tend 
to have greater d iffi culty with curbs, inclines, 
rough street surfaces, lack of sidewalks , and major 

Table 60. Comparison o f handicapped users and non users or acces 
sibl e rixed -rou te bus ser v ice in Palm Beach County , 
F lorida, by degree of d ifficu lty to the bus stops. 

Type of Barr ier 

Cu rbs 

Inc lines 

Rough s treet s urfaces/lack of sidewalks 

Cro ssing majo r stre ets 

Other 

Degree of Difficulty 
With Barricra 

Handicapped 
Users 

1. 25 

1 .06 

0 . 94 

1. 37 

0. 30 

Handicapped 
Nonuser s 

1. 65 

1 . 14 

1 .55 

1.52 

0.15 

aAverage response based on the following scale: 

2 = ser iou s problem 
1 = slight problem 
0 = no prob lem 

SOURCE: Ref. 59. 

streets than do the accessible bus user _ 
users, therefore, generally seem t o face 
barriers in getting to the accessible buses . 

Reasons for Not Using Accessi ble Buses 

Surveys have been conducted in St. Lou is , 
Washington , D. C. , and Seattle to determine why 
many wheelchair users do not ride the lift-equipped 
buses . 

The main reasons for not using the accessible 
bus system in St . Louis had nothing to do with the 
qual ity or level of t h e bus service . Table 61 shows 
that t he most important reasons were: 

• Inabil ity to go out at al l without help. 
• T he availabi lity of other transportation . 
• The lack of cu r b cuts in the community. 
• The difficu lty of getting to and from the 

bus stops (61) . 

Similar findings were obtained in Washington , 
D. C., and Seattle. Many of the handicapped 
people who did not use the lift-equipped buses in 

Tab le 61. Relati ve importance of reasons g iven by wheelcha ir users 
for not using the accessib le bus s y stems in St. Louis . 

Rank 
O r der 

5 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Reason 

I cannot g e> out at all wi thou t help . 

I do not need accessible buses . 1 have other 
tran s porlation available . 

Lac k o f curb·cuts near my home or destination . 

It is too d ifficult for me to travel on sidewalks 
or roads to reach the bu s s top. 

Bad weather such as rain, snow , or co ld. 

Accessible rou tes do not go near my home. 

tsl.Js trans portation takes too long or is too 
inconvenient compared to a car, 

Accessible r ou tes go near my home but do not go 
near my dest ination . 

I can not get on the bus li f ts very easi ly. 

Cars pa rked in the bus stop prev ent me from 
reaching t he bus. 

I have troub le obtaini ng the schedu le of 
accessible buses . 

I am afraid to t r y t he bu ses because I have 
heard bad thing s about t hem. 

The lif ts are un r eliable and sometimes do not work . 

The bu ses are unrel iable and do not keep l o the 
published schedule . 

I do not feel sa fe on the l ifts or on t he buses . 

Buses ar e too crowded when ! want to u se t hem. 

I do not like going out in public. 

Av erage 
Ordinal 

Value a 

3.61 

3 .14 

2 . 93 

2.53 

2.28 

2.22 

2.22 

2. 19 

1.92 

1. 81 

1. 70 

1 . 70 

1 .6 

1 . 58 

1.47 

1 . 29 

a Based on a scale from 1 ( not important ) to 5 (very impor tan t). 

SOU RCE : Ref . 61 . 

Wash ington indicated that they prefer red to travel 
by automobile either as drivers or as passengers . 
They also cited the difficulty they had getting t o 
and from t he bus stops . Level of service was also 
a factor . Many wheelchair users did not use t he 
accessible bus service in Washington ei t her because 
the buses did not go to the p laces where the people 
wanted to travel or because t he buses did not r un 
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when the people wished to travel (36) . In Seattle, 
nearly half of the handicapped nonusers surveyed 
did not travel by accessible bus because they could 
not get around by themselves and, therefore, were 
not able to get to and from the bus stops . Other 
frequently mentioned reasons for not using the 
accessible buses in Seattle were lack of service to 
desired destinations, preferences for other modes of 
transportation , and the unwillingness of many to 
wait outdoors for a bus (58). 

Users of the EASYRIDE specialized transporta
tion service in New York City were asked whether 
or not they could have taken a lift-equipped bus 
for a trip made on the specialized service . Table 
62 shows that over 60 percent indicated they could 
not have taken a fixed-route accessible bus if one 
were available. The two primary reasons for this 
were the inability of many respondents to get to a 
bus stop and the perception that the buses did not 
go to the respondents' destinations (62) . 

Table 62. Potent ial use of fixed-route accessible public transit among 
users of the EASYRIDE specia lized t r ansportation service 
in new york ci ty. 

Could trip have been made on a 
regular public bus if t hey were 
equipped with lifts? 

Yes 

No 

Don't know 

Tota l 

I f no, why not? 

Cannot get to bus s to p 

Bus does not go where J want to go 

No bus near where I live 

Cannot ride bus alone 

Feel u nsafe on a bus 

Cannot afford a bus 

Cannot wait for a bus at bus stop 

Cannot u se a bus in bad weather 

Other 

Total 

SOURCE: Ref. 62. 

Effect on Mobility 

Number 

57 

94 

~ 

155 

40 

13 

0 

0 

4 

4 

2 

~ 

94 

Percent 

37 

61 

~ 

100 

43 

14 

0 

0 

2 

~ 

100 

Very little data are currently available on how 
much more often lift users travel because of the 
accessible fixed-route bus services . In St . Louis, 
it was estimated that 30 percent of the lift-equipped 
bus trips taken by wheelchai r users would not have 
been made if accessible fixed-route bus service 
were not available (61). A survey of 73 lift users 
in Seattle (58) revealed that , because of the lift
equipped buses : 

• Twenty-fi"e percent of the respondents 
were less dependent on others. 

• Twenty-three percent were able to shop 
more often . 

• Fourteen percent were able to go to 
places for entertainment more often . 

• Twelve percent were able to visit friends 
and relatives more often. 

• Twelve percent were simply able to get 
out more often. 

• Eight percent were able to get a job. 

• Seven percent were able to go to school. 

• Fiv e perce,;t were able to engage in 
recreational activities more often. 

Altogether, about four out of every five lift users 
surveyed in Seattle said there were things they 
could either do now or do more often because of the 
lift-equipped buses. Although data on the average 
daily trip rates of lift users before and after the 
introduction of accessible bus service are lac king , 
the limited ind irect evidence available suggests that 
many of the few handicapped people who are using 
the lifts are able to travel more often . 

Switching from Other Modes 

Although some handicapped persons have been 
able to increase their trip - ma king because of t he 
lift-equipped buses , it appears that many lift users 
have simply switched to the bus system from some 
other mode for at least some of their bus trips. In 
St. Louis, for example, it was estimat ed that the 
following percentages of bus trips by lift user s 
were diverted from other modes: 

• Fifty-four percent of the bus trips would 
have been made as auto passengers. 

• Eleven percent would have been made by 
driving automobiles . 

• Five percent would have been made b y 
walking or traveling in wheelchairs ( 61) . 

Thus, 70 percent of the bus t r ips made by lift 
u sers in St. Louis would hav e been made b y some 
other mode if the accessible fixed-route bus service 
had not been available . 

Of the 72 lift users surv eyed in Seattle, all 
but six had switched some of t heir trips from some 
other mode to the lift-equ ipped buses (58). The 
most commonly made shift was from an auto passen
ger to a bus rider . Twenty-eight of the 72 lift 
users surveyed made this switch, primarily because 
the accessible bus s y stem made them less dependent 
on others for transportation . Fourteen people 
switched some of their taxi trips to the lift
equipped buses, main ly to save money but also , to 
lesser extent , to achieve more independence. 
Instead of driving their cars, 12 of the lift users 
began making some of their trips on the accessible 
bus system. Their primary reasons for switch ing 
modes were to save either gasoline or money. 
Another 12 of the 72 lift users surveyed began 
using the lift-equipped buses instead of social 
service agency transportation services and other 
van services. Mos t of them made this change 
because they believed the lift-equipped buses gave 
them greater independence. Unfortunately , t here is 
no information currently a vailable from Seattle on 
what percent of the bus trips made by lift users 
were new trips and what percent of the trips were 
diverted from some other mode . 

Specialized Transportation Servlcea 

Ridership and Market Penetration 

Pub I ished data on ridership and market pene
tration are available for only a few of the major 
specialized transportation systems in ex istence . 
Table 63 summarizes this information. As the table 
shows, these systems normally provide service not 
only for handicapped people but also for elderly 
people, persons with low incoll)e, and other groups 
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Table 63. Utilization of Specialized Transportation Services. 

Trips Per Percent of 
Percent Passenger Month per Trips per Trips by 

Markets Eligible Reg- Trips per Eligib le Month per Wheelchair 
System Served Population istered Month Person Reg istrant Users 

Ann Arbor, Mich., Teltran Handicapped 4, 130a N . A. 2,400b 0.6 N. A. 55 
(~.§) 

Austin, Tex,, Special Transit 
Service (§) 

Handicapped 24,394 8 9,000C 0.4 4 .5 20 

Naugatuck Valley, Conn., Elderly ( E); 1 ,000 ( H) 16d 3,000 (H) 3.0 (H) 6.3 1e 
Transit District handicapped (H); 8,500 (E) 6 , 500 (E) 0.8 ( E) 3' 
<~Mi> low income 

New York City, EASYRIOE Elderly; 25,000 16 4,232 0.2 1 . 1 11 
(1§,g) handicapped 

Portland , Ore . , LIFT Elderly; 22,000 27 6,414 0.3 1. 1 18 
(~,1§) handicapped to to to 

8,343 0.4 1. 4 

Rochester, N.Y . , Lift Line Elderly ; 6S,OOO N. A. 5,000 0.08 N.A. 21 
(1§,§) hand icapped 

Westport, Conn. , Maxytaxi Elderly ( E); 750 (H ) 33 (H) 500 (H) 0 . 7 ( H) 2.0 (H) 12• 
(1§,§§) handicapped ( H) 2,240 ( E) 60 ( E) 1 ,200 (E) 0.5 ( E) 0. 9 ( E) 41 f 

Proviso Township, Elderly; 14,636 N.A. 1 , 110 0.08 N.A. 4 
Il l. (1§) handicapped 

Will County, 111. (1§) Elderly; 33,540 N:A. 2,539 0.08 N.A . 9 
handica pped 

Pomona Valley, Calif., Get Elderly; 20,000 16 4 , 385 0.2 1.4 N . A. 
About Transportat ion hand icapped 
(§.~) 

Akron, Ohio, Special Citizens Elderly ; 54,895 9 15,517 0.3 3.1 N. A. 
A rea Transit (§:) handicapped 

Bridgeport, Conn., Coordinated Elderly; 32 , 950 N.A. 2 , 350 0.07 N . A. N . A. 
System (§) handicapped 

Spokane, Wash ., YMCA Elderl y ; 56,000 N.A. 10,000 0 . 2 N . A. 15 
Motor Pool (§) handicapped 

San Mateo County, Calif., Handicapped 21,0609 13 2,825 0.1 1. 0 11 
Rodi-Wheels (§) 

San Antonio , Tex . , Goodwill Handicapped 56,000 3 to 4 4,263 0.06 2.1 N.A . 
Rehabil itat ion Services l o to 
Handi-LI FT (~) 70,000 0.08 

San Diego, Calif., Dial-A-Ride Elderly; 100,000 5 12, ,ooh 0.1 2.4 N.A. 
(~) handicapped 

Atlanta, Ga., L-Bus (E) Handicapped 100,000 N .A. 1,080; 0.01 N.A. N.A. 

aEst imated to be 3 .9% of the area population 5 years of age or older, based on the results of the UMTA National Survey of Transpor• 
tatlon Handicapped People for the North Central Census Geographic Region. 

bBised on an average ridersh ip of approximately 80 passenger trips per day, 

ceased on an average ridership of approximately 300 passenger trips per d ay. 

dElderly and hand icapped persons combined. 

ePercentage of trips made by elderly and handicapped people combined. 

r Percentage o f trips made b y handicapped people only. 

gEstimated to be 4.1% of the area population 5 years of age or older , based on the results of the UMTA National Survey of Transpcr· 
talion Handicapped People for the Pacific Census Geographic Region. 

hMonthly average In 1977. 

iBased en an average ridership of 270 passenger trips per week. 

SOURCE: References indicated by the underlined numbers in parentheses. 

of transportation disadvantaged people . It is often 
difficult to separate the utilization rates for elderly, 
low income, and handicapped persons with the data 
reported in the literature because the data are 
often collected on an aggregate basis rather t han 
by market segment. 

Elig ible persons are usually required to regis
ter with either the lead agency or the operating 
agency before they can begin to use the specialized 

transportation service. As Table 63 shows , how
ever, only a minor ity of the el igible popu lation 
register in most cases. Normally, fewer than one 
out of every four eligible persons registers for the 
service. In a few places, less than 5 percent have 
registered. Westport , Con necticut, was the only 
place found where a majority of the eligible popula
tion signed up for the specialized transportation 
service. 
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Because so few eligible people actually regis
ter, the number of passenger trips per month per 
e ligible person has generally been extremely low. 
The utilization rates in Table 63 are considerably 
lower than the estimates of latent demand for 
specialized transportation systems presented in 
Chapter Three. Table 27, for example, indicates 
that between 0.066 and 0.101 additional trips a day 
per person or 1. 98 to 3 .03 additional trips a month 
per person wou ld be made if a specialized door-to
door transportation system were avai lable. By 
contrast , the utilization rates of eligible people in 
most cases have been below 1. 0 trips a month per 
person. The utilization rates of persons registered 
to use the specialized tra n sportation services, on 
the other hand, have often been within the range 
predicted by the analysis of latent demand. 

Persons who do register tend to use the 
specialized transportation services infrequently. 
Table 63 shows that the average number of trips 
p er month per reg istran t has been quite low, 
usually under 5 trips per month. However, as was 
mentioned above, this r ate of utilization is consis
tent with estimates of latent demand from the UMTA 
national survey. 

As was the ca se with accessible fixed-route 
bus services, most of the t r ips taken on some of 
the larger specialized transportation systems have 
been made by a small number of people. In Nau
gatuck Valley, Connecticut , the 9 ,500 passenger 
trips made by elderly and handicapped people in an 
average month on t he specialized transportation 
system were taken by approximately 600 individuals 
(36). Thus , whi le the monthly trip rate per regis
trant was only 6 . 3, the average monthly trip rate 
per actual user was 15.8. Likewise, in Portland, 
Oregon, 1,200 elderly and handicapped individuals 
used the LI FT system in a typical month to make 
7,840 trips (36). The average user, therefore, 
made 6 . 5 trips per month on the LI FT system as 
compared to 1.3 trips per month per registrant. Of 
the eligible people who do register, only a small 
percentage have used the specia lized transportation 
services regularly. In a typical month, only 15 
percent of the registrants used EASYRIDE in New 
York City; 20 per cent of the registrants used the 
LI FT system in Portland, Oregon; 35 percent of the 
persons registered made at least one trip on the 
Special Transit Service in Austin, Texas ; 37 per
cent of the registrants traveled at least once on the 
SCAT system in Akron, Ohio; and 40 percent of the 
registrants used the specia lized transportation 
services provided in Naugatuck Val ley, Connectic ut 
(5 , 36). Of the people who actually used the SCAT 
system in Akron, Ohio, 65 percent used it less than 
5 times a month, 19 percent used it between 5 and 
8 t imes a month, 8 percent used it 9 to 12 times a 
month , 5 percent made 13 to 16 trips a month, and 
on ly 3 percent rode on the system more Lhan 16 
times a month (5) . In Naugatuck Valley , Connec
ticut, 44 percent of the registered e lder ly and 
handicapped persons who used the specialized 
transportation service in May 1977 made no more 
than 5 trips on the system, whi le 39 percent made 
more than 20 trips, and the remaining 17 percent 
made between 6 and 20 trips ( 64). In San Antonio, 
Texas, 48 percent of the handicapped people who 
rode on the Handi-LI FT system used it no more 
than once a week (35) . 

Persons Benefiti ng f rom Specialized Transportation 
Services 

Certain segments of the transportation handi
capped popu lation seem to uti lize specialized trans
portation services more often than others . Table 64 · 

compares the utilization rates of wheelchair users 
and other transportation handicapped persons for 
several specialized transportation systems. With 
o ne exception, the average month ly uti I ization rate 
was much higher for the wheelchair users. Starks 
(56) points out that mentally retarded persons 
constit u te a significant percentag e of the ridership 
on some specialized transportation systems . For 
example , mentally retarded persons make 33 percent 
of t h e trips on systems in Houston and in a five 
cou nty area in southeastern Michigan, 30 percent of 
the trips on systems serving Riverside and Pomona 
Valley, California, and 25 percent of the trips made 
on the system in Fort Worth, Texas. 

Table 64 . Utilization of specia lized transportation services by wheel 
c ha ir users compared to o ther t ransportation handicapped 
persons . 

System 

Ann Arbor, Mich ., Te ltran (~,.§) 

Austin, Tex. , Special Transit Service (§) 

Naugatuck Valley , Conn ., Transit 
District (~,~) 

Rochester, N . Y ., Lift Line ( ~ 1 §) 

New York Ci ty, EASYR IDE (~ ,g) 

Portland , Ore. , LI FT (J!, ~ ) 

San Mateo County, Calif. , Redi-Wheels (~ ) 

S pokane , Wash ., YMCA Mot.or Pool (§: ) 

S ioux Falls, S . D ., Projec t Mobi lity ( fil.) 

Broward County, Fla. , Social Service 
Transportation (fil) 

Minneapolis , Minn. , Project Mobi lity (§l) 

Orange County, Calif., Dial-A-Lift ( fil ) 

San Bernardino, Cali f . , Dial-A-Li rt (§2.) 

Trips per Month 
per Eligible Person 

Transportation 
Wheelchair Handicapped 

Users Persons 

5 . 73 0.27 

1 .35 0 . 30 

1 . 65 3.09 

0 . 78 0 .06 

0 . 84 o. 15 

0.96 0 . 29 

0 .27 0 . 13 

2 .37 0 . 15 

3 . 33 0 . 30 

2.55 N. A. 

2.94 N. A. 

1. 03 N. A. 

3.13 N. A. 

SOURCE: Estimated from data repor ted in the references indi -
cated by the underlined numbers in parentheses. Unless specified in 
the referen ces, the numbers of wheelchair users and other transporta
t ion handicapped persons were estimated from incidence rates derived 
by the UMTA national sur vey of t ransportation handicapped pecple. 

Some of the better information on the charac
teristics of users of specia lized t ransportation 
services comes from a study sponsored by UMTA in 
1980 (68). Both users and nonusers of specialized 
services were interviewed in four small urban 
areas : Akron , Ohio; Austin, Texas ; Brockton , 
Massachusetts; and Eugene , Oregon. Tables 65 
through 68 compare the two groups by type of 
dysfunction, ability to use public transportation, 
age, employment status, and availabi lity of auto
mobiles . 

UMT A found many differences between the 
users and the nonusers . Some of these differ
ences, however , varied between the four small 
cities. For example, in Austi n, Brockton, and 
Eugene , specialized transportation service users 
were more likely t han t he nonusers to be in wheel
chairs. In Akron, however, the percentage of 
wheelchai r users among the users and nonusers of 
the specialized transportation service was about the 
same. The user groups in Austin and Brockton 
had a much higher percentage of people with 
mechanical aids, while in the ot her two cities it was 
the nonuser groups that had the higher percentages 
of people needing mechanical aids. T he special ized 
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Table 65 . Comparison of user s and nonusers of specialized transportation services in four small c ities by 
type of dysfunction . 

Akron, Ohio Austin, Tex. Brock ton I Mass. Eugene, Ore. 

Type of Users Nonusers Users Nonus ers Users Nonusers Users Nonusers 
Dysfunction (%) (%) (%) (%) (%) (%) (%) (%) 

Special dysfunctions (net) 56 55 92 73 79 54 67 59 

• Mechanical aids 24 29 55 38 46 36 24 31 

• Vision 23 22 58 37 34 21 18 24 

• Hearing 25 19 32 22 31 15 14 26 

• Wheelchair 5 7 30 8 12 3 39 11 

Other problems (net) 44 45 8 27 21 46 33 41 

SOURCE: Ref. 68 . 

Table 66. Comparison of users and nonusers of specialized transportation services in four sma ll cities by 
ability to use public transportation . 

Akron, Ohio 
Abil ity to Use Publ ic 
Transit Compared to Users Nonusers 
People Without Prob lems (%) (%) 

Not able to use regular 11 30 
public transportation 

A lot more difficult to use 29 19 
regular public transpor-
tation 

A little more difficult to 60 51 
use regular public trans-
portation 

SOURCE: Ref . 68. 

transportation service users in Austin , Brockton, 
and Eugene were more likely to be unable to use 
regular public transportation, but again the oppo
site was the case in Akron. The user groups in 
Akron and Brockton had higher percentages of 
elderly people compared to the nonuser groups . In 
the other two cities , there was no significant dif
ference in the proportion of elderly people in the 
two groups. Users were more likely to be employed 
in Austin and unemployed in the other three cities. 
Thus, even though there were major differences in 
the characteristics of users and nonusers of spe
cialized transportation services in each of the four 
small cities , the composition of the user groups also 
differed considerably between the four communities. 
Each specialized transportation service attracted a 
somewhat different mix of eligible elderly and hand
icapped persons . 

One relationsh ip that did not change between 
the four communities was the connection between 
auto availability and use of the specialized trans
portation services . In each city , users of the spe
cialized transportation services were less likely t han 
the nonusers to own automobiles. The users were 

Austin 1 Tex . Brockton 1 Mass. Eugene 1 Ore . 

Users Nonusers Users Nonusers Users Nonusers 
(%) 

51 

32 

17 

(%) (%) (%) (%) (%) 

29 53 25 56 15 

25 27 23 16 26 

46 20 52 28 59 

also less Ii kely to have cars avai lable al I or most of 
the time when needed , either to drive or to ride in 
as passenger s. This relationship has a lso been 
found in studies of a number of special ized trans
portation systems monitored by UMT A under the 
SMD program (69). These st udies have found that 
one of the main reasons why many eligible people do 
not register to use a specialized t ransportation 
service is because they have other means of trans
portation. People who do not register tend to have 
higher household incomes and better access to 
automobiles . Frequent users of speciali zed demand 
responsive ser vices usuall y lack alternative means 
of transportation . They tend to have low incomes 
and li t tle or no access to automobiles . In San 
Diego, for ex ample , 90 percent of the specialized 
transpo rtation service users had incomes below 
$4, 000 in 1977 (35). In each of the four cit ies 
surveyed by UMT ~ a large majority of the special 
service users did not have an automobile avai lab le 
to t hem all or most of t he time when needed (68) . 
These are the people who a ppear to be benefiting 
the most from the provision of specia li zed transpor
tation services. 
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Table 67. Comparison of users and nonusers of specialized transportation services in four small cities by 
age and employment status. 

Akron, Ohio Austin, Tex . Brockton, Mass . Eugene , Or e . 

Users Nonusers Users Nonusers Users Nonusers Users Nonusers 
(%) (%) (%) (%) (%) (%) (%) (%) 

Age 

65 years or older 88 53 54 53 79 51 62 62 

Employment Status 

Employed 2 10 21 10 .2 16 10 16 

Unemployed 98 90 79 90 93 84 90 84 

• Retired 47 37 25 37 51 25 57 55 

• Unable to work 38 19 26 32 32 30 20 13 

• Other 13 34 28 21 10 29 13 16 

SOURCE: Ref. 68. 

Table 68. Comparison of users and nonusers of specialized t r ans portation services in four small cities by 
auto ownership and availability. 

Ca r Ownersh ip 

Own one or more cars 

Car Avai lability 

Car available for 
passenger us e a ll 
or mos t of the time 
needed 

Car available to 
drive all or most 
of the time needed 

SOURCE: Ref . 68 . 

Effects on Mobility 

Akron, Ohio 
Users Nonusers 

(%) (%) 

34 53 

29 55 

22 28 

As yet there is very little conclusive evidence 
from the SMD-monitored projects that spec ialized 
transportation services have enabled transportation 
handicapped people to travel more often ( 69). 
Project users sometimes have higher trip rates than 
nonusers, but this could be due to differences in 
the mobility of the two groups and not a con
sequence of the special service . Data on the fre 
quency of travel and modal choices of transportation 
handicapped people before and after the start of a 
specialized t ransportation service are lacking. 

There is some indirect evidence that special
ized transportation services may have enabled a few 
transportation handicapped people to make trips 
that otherwise would not have been made without 

Austin, Tex . Brockton, Mass . Eugene, Ore. 
Users Nonusers User s Nonusers Users Nonusers 

( %) ( %) (%) (%) (%) ( %) 

38 

23 

7 

53 22 57 27 67 

55 20 50 43 59 

28 3 29 8 42 

the service. Some SMD project users have claimed 
that some of their trips would not hav e been made 
if the specialized transportation service had not 
been available. In New Yor k City, for examp le, 43 
percent of the trips made on EASYRIDE would not 
have been made if the service d id not ex ist , ac
cord ing to users in an at titud inal survey. In 
Naugatuck Valley, Connecticut, 31 percent of the 
trips on the special service would not have been 
made, while in both Portland , Oregon, and Roches
ter , New York , 25 percent of the special service 
trips woul'd not have been made ( 36) . The results 
of other surveys , however , indicate that most 
essential trips , such as medical t rips, would still 
be made even wit hout a s pecialized t ransport ation 
service ( 69) . 



Switching from Other Modes 

Although extremely limited, the data that are 
currently available suggest that many trips made on 
specialized transportation systems are not new , but 
instead are diverted from some other mode. It is 
estimated, for example , that 69 percent of the trips 
made on the specialized transportation system in 
lower Naugatuck Valley, Connecticut, would have 
been made ·on some other mode (64). A survey of 
LI FT users in Portland, Oregon ,-revealed that 60 
percent of the trips there would have been taken 
on some other mode (6). In New York City, 57 
percent of the trips on -EASYR I DE would have been 
made on another mode if EASYRIDE had not been 
available (62) . 

Reasons for not Using the Special Service 

There is very little data on why mc)ny handi
capped people do not use specialized transportation 
services. The information that is available, how
ever, suggests that the reasons are the same in 
many respects as those given for not using acces
sible fixed-route public transit . In a survey of 
nonusers of the LIFT system in Portland, Oregon, 
over 40 ·percent did not patronize the service 
because othe'r means of transportation, primarily the 
automobile, were available. Table 69 shows that 
less than 12 percent of the nonusers surveyed 
mentioned level of service factors such as problems 
with scheduling, lengthy travel times, and un
reliable service. Unfamiliarity with the service and 
personal limitations were mentioned more frequently 
than level of service . Table 70 compares the over
all opinions of users and nonusers of specialized 
transportation services in four smaller cities. 
Between 3 percent and 9 percent of the users 
believed the specialized transportation service was 
worse than other currently available means of 
transportation, while 26 percent to 29 percent of 
the nonusers held this opinion . Over two-thirds of 
the users in each city thought the specialized 
transportation service was a lot better than the 
other means of transportation currently available to 
them, whereas only 26 percent to 44 percent of the 
nonusers held this view. Thus, the availability of 
better alternative modes of transportation appears 
to be one of the primary factors in determining 
whether or not a transportation handicapped indi
vidual will use a specialized transportation service. 
Persons who believe the special service is an 
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T able 69 . Reasons far not us ing the lift specialized tran sportation 
service in Portland, Oregon. 

Use alter n ative for ms of transpor tation 

Gets r ides with others 
Drive self 
Ride b us 
Other agency provides 

Lack of knowledge of service 

Did not know about L I FT 
Did not know how to sign u p 
Did not know I was el igible 

Personal restrictions 

Do not need, do not t ravel much 
Too handicapped to use 
Intend to register but hav e not 

Service restrictions 

Scheduling too diff icu lt 
T r ip takes too long 
Service unreliable 
No escort available 

Other ( al I under 1 • 011,) 

SOURCE: Ref. 6. 

78 .2% 
11 .8% 
10. 8% 

2.0% 

11. 4% 
4 . 7% 
2. 0% 

9. 1% 
6. 1% 
2. 4% 

6. 1% 
2. 4% 
1. 4% 
1 . 7% 

42.8% 

18. 1% 

17. 6% 

11 . 6% 

9. 7% 

99 . 8% 

improvement over their current modes of transpor
tation are more likely to use the service. 

Einstein (33) suggests a number of reasons 
why the use of specialized transportat ion services 
has been low thus far. These reasons fall into four 
categories . 

1 . Factors that prevent potential users from 
becoming aware of the service. 

2. Factors that prevent potential users from 
obtaining the service. 

3. Factors that prevent potential users from 
reaching the service. 

4. Those characteristics of the service t hat 
make it difficult, impossible , o r less desi r able to 
use . 

None of the 30 systems studied by Einstein had an 
effective marketing program. Many concentrated on 
clients of social service agencies, thereby neglect
ing the many transportation handicapped people who 
are not affi I iated with such agencies . Many systems 
did not have enough vehicles to meet the articulated 
demand, particularly during certain times of the 

Table 70. Users' and nonusers' opinions of specialized transportation services compared to other 
transportation currently available. 

Compared to Akron 1 Ohio Austin! Tex. Brockton, Mass. Eugene, Ore. 
Transportation Currently 

Available, Specialized Users Nonusers Users Nonusers Users Nonusers Users Nonusers 
Transportation Service is : (%) (%) (%) (%) (%) (%) (%) (%) 

A lot worse 10 2 6 3 7 1 13 

A little worse 2 17 5 20 6 20 8 16 

About the same 15 17 11 15 8 17 8 23 

A little better 9 12 11 22 12 30 12 20 

A lot better 73 44 70 37 71 26 71 28 

SOURCE: Ref . 68 . 
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day . Shortages of lift-equipped veh icles were 
especially acute in some communities. In a few 
c ases , the service area either did not include many 
of the desired destinations or did not cover areas 
where significant demand for service existed. 
Other characteristics of the services studied that 
tended to reduce the demand included the need for 
transfers, the limited number of hours of operation, 
narrow criteria for eligibility, prioritization of trips 
or restrictions on the types of trips that could be 
made on the systems, an emphasis on subscription 
service to the neglect of many irregularly occurring 
trips, the requirement for at least one or two days' 
advance reservation of service, and long and some
times unpredictable wait times and travel times. 
Long, severe winters and a lack of ass istance in 
getting to and from the vehicles had a dampening 
effect on demand in a few of the cases studied. 
Some of the more minor factors that made special
ized transportation services less desirable to use in 
some cases included the poor quality of the ride 
provided by some of the small vehicles that are 
typically used; the internal configuration of the 
vehic les, making it d ifficu lt for some transportation 
handicapped persons to move from the vehicle 
entrance to their seats; unreliable air conditioning ; 
crowding in the vehicles; the attitudes of reserva 
t ion clerks and other service personnel; and 
excessive fares for long trips . A I though the effect 
of each of the above factors was not quantified in 
Einstein's study, some combination of these factors 
was found in each of the 30 systems analyzed. 

Taxicab User-Side Subsidy Programs 

Uti lization and Market Penetration 

As was the case with specialized transportation 
services , the overall utilization of user-side subsidy 
programs thus far has been exceedingly low. Table 
71 shows that most programs have been subsidizing 
less than one trip per month per eligible person. 
Monthly subsidized trip rates ranged from O. 02 per 
eligible person in Santa Clara County to 2. 0 per 
eligible person in Danville. The extremely low rate 
of util ization in Santa Clara County can be 
explained by the severe limits on subsidized travel 
in that area . Eligible persons were permitted no 
more than 16 subsidized one-way tri ps or eight 
round trips per year. 

The utilization rates in Table 71 are con
siderably below the estimates of latent t r avel 
demand presented in Chapter T hree. Table 27 
showed that the estimated latend demand for indi 
vidual subsid ies was 0.1 add itiona l trips per person 
per day or approximately three additional t rips per 
month per person. None of the user-side subsidy 
programs in T able 71 had utilization rates approach
ing three subsidized trips per month per eligible 
person. The highest subsidized trip rate was 2 . 0 
monthly trips per eligible person in Danville. 
Subsidized bus travel , however, accounted fo r 70 
percent of this rate. The highest subsidized taxi 
trip rate was 1.2 t rips per month per eligible 
person in Milwaukee, followed closely b y a rate of 
1. 1 trips a month in Kinston . 

Three of the five programs in Table 71 with 
util ization rates over 1.0 trips per month per 
el ig ible person prov ided user-side s ubs idies for 
both bus and tax i t rips . Interesti ngly , between 
2. 1 and 6. 4 times as many subsid ized trips were 
made on the bus systems than on the taxi services . 
The rate at which eligible persons used the buses 
was 2.0 to 5 . 5 times greater than t he rate at which 
t hey used the taxis. The large differences in the 
utilization of buses and taxis is not surprising 

given t he large di fferences in the subsidized fares 
for the two modes . In Montgomery, elig ib le persons 
could r ide the buses for free during off-peak hours 
and for only $0. 15 during the peak period . By 
cont rast, the average subsidized t axi fare was 
$1 .30. In Lawrence , e lig ible elderly and handi
capped persons could purchase 25 bus tickets for a 
total of $0.25. The average discounted taxi fare , 
on the ot her hand, was $0. 75. Bus trips in Dan
ville cost el igib le persons $0.20 , while the average 
cost of a subsidized tax i ride was $0 . 62 (35 , 43). 

The rate of uti I ization does not seem to depend 
on the amount of subsid ized travel permitted. 
Despite the absenc e of limits on s ubsidized travel in 
Lafay ette , Pittsburgh, a nd Seattle, the average 
month ly utili zation rate in these three cities was 
either O. 1 or O. 2 trips a mon th per elig ible per
sons . In Kinsto n , North Carolina, on the other 
hand, the av erage uti lization r ate was 1. 1 trips a 
month per el ig ible person, even though use r s were 
limited t o $25 wor th of scrip each month. Fou r 
other u ser-s ide s u bs id y programs with limits on the 
amount of subsidized travel had h igher utilization 
rates than t he unl imited prog r ams in Lafayette, 
Pittsburgh, and Seattle . 

As was the case with specialized transportation 
services , most user- s ide subsidy programs have 
attracted onl y a small portion of their t argeted 
markets . Typically, less than a thi rd of the 
elig ible people registered with the subsidizing 
agencies. The two exceptions were Dan vi i le and 
Milwaukee . Nearly ha lf of the eligible popu lation 
registered in Danvi lle , a nd a majority registered In 
Milwaukee County. The user-side subsidy program 
was so popular in Milwaukee that the Milwau kee 
County Transit· System was a llowed to d iscon
tinue t he use of lifts on its regular fi xed-route 
bus system ( 39) . In most other urban a reas, the 

market penetration of user-side subsidy programs 
has been fairly low. 

Even among persons who have registered for 
t he user-side subsidy prog rams , the utilization 
rates have been low . The h ighest subsidized trip 
rate was 6. 9 trips per month per registrant in 
Lawrence . Over two-thirds of these trips , how
ever , were accounted for by subsid ized travel on 
the bus system. The highest subsidized tax i t r ip 
rate among registr ants was 6. 0 trips per mont h in 
the Los Angeles harbor area . Interestingly , th is 
program attracted on ly 3 percent of t he eligible 
popu lation. Al t hough a majority of t he eligib le 
people reg istered for t he Milwaukee County user
s ide subsidy prog r am, registrants on the average 
used the tax i serv ices o n ly twice a mo nth . 
Registered persons in Montgomery, Kansas C ity, 
and Santa C lara County on the ave r age t raveled b y 
taxi less than once a month. These low utilization 
rates imply that most registrants do not purchas e 
or use al l of their al lotted tickets or scrip each 
month . 

Data fro m a number of user-side subsid y 
programs confirm the above implication t h at many 
registrants do not actively participate in these 
programs. An act ive user is one who makes at 
least one subsid ized taxi trip a mont h . In some 
programs, less t han hal f t he registrants wer e active 
users. The percentage of reg istrants making at 
le ast one s ubsid ized t a xi trip in any g iven month 
was 10 per cent in Montgomery , 33 percen t in Fre
mont , and 34 percent in Danvil le (36, 37 , 43) . In 
Milwaukee , 42 percent of the registrants who use 
crutc hes and 25 percent of the registrants in wheel
chairs were act ive user s (39). Hal f the registrants 
in San Leandro made at least one subsid ized t axi 
trip during an average month ( 37 ) . The highest 
reported rate of partic ipation was in Kinston, North 



Table 71 . Utillzation of user-side subsidy programs. 

Site of 
Program 

Danvil le 
Ill.,(~) 

Montgomery, 
Ala. (~) 

Kinston, 
N.C. (~) 

Lawrence, 
Mass . (~) 

Kan sas City, 
Mo. (~) 

Los Angeles 
Ha r bor 
Area 
CB > 

El ig ib le Eligib le 
Persons Population 

Over 65; 7,500 
handicapped 

Over 65 ; 18,600 
handicapped 

Over 65; 2,860 
handicapped 

Ov er 65; 12,500 
handicapped 

Over 65; 58,400 
b lind; 
persons 
requiring 
wheelchairs, 
cr utches , 
or canes 

Over 60; 
handi 
capped ; 
on welfare 

30, 000 

Pittsburgh , Handicapped 21 , 000 
Penn. (~1 .1.Q) persons un-

San Leandro, 
Calif . (,E) 

Santa Clara 
County, 
Calif. (,E) 

Palo Alto, 
Calif . (,E) 

Lafayette, 
Calif. ( ,E) 

Fremont, 
Calif. (,E) 

Seattle, 
Wash. (~) 

Milwaukee, 
Wis. (~) 

able to use 
r egular 
transit 

Over 60 and 
phys ically 
unable t o 
use trans it 

2, 600 

Over 60 and 20,500 
physically 
or emotion-
ally handi-
capped 

Mobility- 2,500 
impai r ed 
persons 
meeting low-
income re-
quirements 

Over 65 

Over 60 
and physi
ca lly unable 
to use 
transit 

2,413 

1,250 

Over 65 76,900 
and/or 
handi· 
cap ped 
and having 
low- income 

Bl ind ; per- 11 ,700 
sons re-
q u iring 
wheelchairs , 
walkers , or 
crutches 

Pe rcent 
Reg

istered 

47 

30 

24 

26 

22 

3 

9 

15 

27 

32 

13 

60 

Limit s on 
Subsidized 

T ravel 

$20 total un
d iscou nted 
fares per 
mon th 

$30 t otal un
d iscounled 
fares per 
month 

$25 total un
d iscounted 
fares per 
month 

$20 total un 
discounted 
fares per 
month 

25 trips per 
month 

20 trips pe r 
month 

None 

10 trips per 
month 

16 trips per 
year 

$20 total un 
d iscounted 
fares per 
month 

None 

16 trips per 
month 

None 

None 

Subsidized 
Trips per 

Month 

4 , 500 tax i 
10,660 bus 
15 , 160 total 

3 , 290 taxi 
21,100 bus 
24,390 tota l 

3,200 

7 ,000 t ax i 
15 000 bus 
22'.000 total 

10,s1oa 

5,986 

637 

497 

1,650 

475 

413 

10, 000 

14, 000 

Trips per 
Month per 

Elig ib le 
Person 

0 . 6 taxi 
1 . 4 bus 
2.0 total 

0.2 taxi 
1 .1 bus 
Ll total 

1 .1 

0 . 6 taxi 
1.2 bus 
TI total 

0.2 

0 . 2 

0 .2 

0.2 

0 .02 

0 . 7 

0 .2 

0.3 

0 .1 

1 .2 

Trips per 
Month Per 
Registrant 

1 . 3 tax i 
3.0 bus 
4 . 3 total 

0 . 6 taxi 
3.8 bus 
4 . 4 tota l 

4 .6 

2.2 taxi 
4. 7 bu s 
6.9 tota l 

0.8 

6.0 

2.3 

1.6 

0.6 

2.4 

3. 4 

1. 0 

1 .0 

2 . 0 

aCombined ridership fer all participating c a rriers: taxis , socia l serv ic e agencies , Medicab , and the cit y . 

b Combined r idership for the th ree tax i oper ators and fou r p r ivate , nonprofit car riers part icipating in t he 
program. 

SOURCE : References in d icated by the u nderlined n umbers in parentheses . 
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Carolina . Nearly two-thirds of the registrants in 
that community were active users (36) . 

The average utilization rates-of active users 
have generally been below the limits placed on 
monthly subsidized travel . In Fremont, California, 
active users averaged 4. 4 taxi trips per month. 
Only 5 percent made more than ten taxi trips per 
month, wh ile 56 percent made between three and 
ten trips, and 39 percent made only one or two 
trips . The limit was 16 trips per month per person 
(37) . Active users in San Leandro, California, 
averaged 5 . 1 subsidized trips per month , whereas 
the limit was ten trips per person or 14 t rips per 
couple. Nearly 9 percent of t he active users went 
over the limit , while 55 percent made between three 
and ten trips per month, and 36 percent took only 
one or two tax i trips ( 37) . In Montgomery and 
Danville , less than 10 percent of the active users 
took their monthly allotment of subsidized trips , 
and only 25 to 30 percent made more t han five tax i 
trips per month . The average active users in 
Montgomery averaged 5 . 1 monthly trips ( 43 ). 
Active participants in the Milwaukee County pro
gram averaged between five and eig ht trips a 
month, depending on their type of handicap (39). 
Kinston not only had the h ighest reported participa
tion rate, but also the highest average utilization 
rate among active users . The average active user 
in Kinston made 7.9 tax i trips a month (36) . 
Because tax is are the onl y mode of public passenger 
transportation in Kinston, t he relatively high rates 
of participation a nd uti lization in that community are 
not too surprising. 

Persons Benefiting from the Subsidies 

The potentia l beneficiaries of user-side subs i
dies have varied by program . Table 71 shows that 
not al I programs serve the same mar ket segments . 
In general, however , user-side subsidy p rog rams 
have focused on people who are dependent on 
public t r anspo rtation, but who either have physical 
difficu lty using conventional t ransit or do not have 
access to a public transit system. Moreover, many 
programs were specifically intended for trans it
dependent people who cannot affor d to use taxis for 
the bulk of their travel. 

As was the case with specialized transportation 
services , user- side subsidy programs have tended 
to attract those people in the targeted market 
segments who have little or no alternative transpor
tation av ailable to them. Table 72 compar e s some of 
the more salient characteristics of regi s trants and 
nonregistrants for three SMD-monitored user-side 
subsidy programs as well as t he characteristics of 
active users, registered nonusers , a nd e li gible 
nonregistrants in Kinston and Montgomery. Project 
registrants in each case were much more likel y than 
the nonregistrants to be without driver's licenses or 
to live in households without automobiles . The 
groups of r egistrants also had a slightly higher 
percentage of people with household incomes be low 
$5,000 . Frequent users in Kinston and Montgomery 
were especiall y in need of subsid ized public t r ans
portation . These people were even more Ii kely than 
the r egistered nonusers to be without driver's 
licenses or to have limited or no access to private 

Table 72 . Characteristics of registrants and eligible nonregistrants for three SMD-monitored user-s ide 
subsidy programs . 

Percent wit h 
Household Percent 

Eligible Percent with Percent with Income Requ ir ing 
Site of Population No Driver's No Autos in Under a Mobil ity 
Project Group License Household $5 ,000 Aida 

Kinston , N.C . Project r egistrants 88.8 84. 7 89.9 26.9 

Reg istered frequent 94 . 0 92 . 2 93 .8 36.3 
users 

Registered nonusers 74 . 4 70 .8 81 .9 21 .0 

Eligible nonregist rants 46 . 0 22 .3 73 . 4 17 . 8 

Da nville , 111 • Project registrants 75.0 N. A. 73 .0 24 .0 

Eligible nonregistrants 39 . 0 N. A. 41.0 24 .0 

Montgomery, Ala. Project registrants 66 . 9 55.5 74 . 4 13 .8 

Registered frequent 84.0 74 . 7 77 . 8 21 .6 
users 

Regist ered nonusers 62 .5 50 .3 73.1 12.5 

Elig ible nonregist ran ts 42.3 21.5 65 .9 22. 1 

aWheel c hai r, wa lker , cane , or crutches . 

SOURCE : Ref. 36. 



automobi les. They also tended to hav e incomes 
even lower than those of the other registrants . 
Most activ e users, therefore , would have had dif
ficulty affording many tax i trips without the u s e r 
side s ubsidies. Similar findings were made in 
Seattle (38 ) . Most of the tax i s c rip u sers there 
al so did not have driver' s licenses or easy access to 
automobiles . 

The relationship between physical disability 
a nd subsidized taxi usage is not nearly as pro
nounced as the relationship between user-side 
subsidy utilization and auto availability . An in
teresting case is Seattle where, in addition to the 
user-side subsidy program, an e xtensive accessible 
fi xed-route bus system is in operation. As Table 
56 earlier in this chapter showed, Seattle Metro has 
had b y far the h ighest rate of lift use of an y 
transit s y stem in t he country . Despite the avail
ability of the taxi scrip program , daily lift board
ings nearly doubled between 1980 and 1982. Most 
of the lift users were confined to wheelchairs and 
were under the age of 65. Tax i scrip user s , on 
the other hand , were mostly elderly peop le with low 
incomes who generally did not hav e severe physical 
disabilities (38). In Milwaukee, nearly 70 per cent 
of the registrants used wheelchairs, but only 25 
percent of the registered wheelchair users trav eled 
by taxi at least once a month under the user -side 
subsidy program. Table 72 shows t hat frequent 
us ers in Kinston and Montgomery were more likely 
th an the registered nonusers to need some t y pe of 
mobi I ity a id. However, there was no c onsistent 
relationsh ip between the need for a mob ilily aid and 
regist ration for the three SMD-monitored programs . 
In Kinston , registrant s were more likely than non
reg istrants to require either crutches, canes , 
walkers , or wheelchairs, w hi le t he reverse was true 
in Montgomery . In Danville , the eligible non
reg istrants were just as likely to need mobility aids 
as were the project registrant s . 

Effects on Mobility 

Because of the low utilization rate s and the 
s mall percentages of registrants who are active 
users, user-side subsidy programs gene rally have 
affected the mobility of only a very small number of 
people. Some users have claimed in attitudinal 
surv eys that they a r e able to travel more often 
because of the user-side subsid ies ( 55). As y et, 
howev er , there is no solid evidence that user- s ide 
s ubsidy programs have enabled register ed persons 
to travel more often , to ma ke t r ips to new p laces , 
or to make t rips that they ot herwise would not hav e 
taken . 

Some preliminary findings from the SMD
monitored programs indicate that large numbers of 
s ubs idi zed taxi trips would have been made by taxi 
e v en without the subsidized taxi fa res . The per
c entage of s ubsidized tax i trips previously made by 
tax i at full fare was 45 percent in Mont gomery , 50 
percent in Danville , and 84 percent in Kinston 
( 55) . To the active users , therefore , the primar y 
benefit has been to reduce the ir cost of traveling 
by taxi . For the large numbers of registrants who 
do not ac tiv ely participate, t he user- side subsidy 
programs have merely provided an alternative means 
of t r ansportation in the event that t heir primary 
mode becomes unavailab le ( 36, 55). 

S wit ching from Other Modes 

Some o f the tax i t rips made under user-side 
subs idy programs have been diverted from other 
modes. T his was the case for an estimated 31. 5 
percent of the subsidized tax i trips in Montgomery, 

61 

Alabama (70 ), and 23 . 7 percent of t he subsid ized 
tax i t r ips in Law r ence , Massachusetts (71 ). In 
Kinston , North Carolina, on ly 6 . 0 percent of t he 
subsid ized taxi trips were diverted from other 
modes ( 72 ) . These percentages are considerably 
below those reported for some specia li zed trans
portation s ystems. Thus, mode-switching does not 
appear to be as prevalent among subsid ized users 
of tax i serv ices as it is among users of spec ialized 
transportation systems. 

Reasons for Not Using the Subsidies 

There is v ery li ttle information on why many 
eligible persons do not even bother to register for 
user- s ide s ubs idy programs , or why reg istered 
persons do not take greater advantage of the sub
sidies . Sponsoring agencies s e ld om make the effort 
to locate and in t erview eligib le people who have not 
registered. In Kinston , over one-third of the 
registrants stated that they were already using the 
taxi s a s much as they needed . Many of the 
registered nonusers preferred other modes of trans
portation and only registered with the program to 
have a substitute mode of transport ation in case 
their principal mode became unavailable (36) . 

Given the relatively low incomes of eligible 
persons under most programs , one possible r eason 
for the low utilization rates is the undiscounted 
part of the tax i fare . Ev en with the d iscou n t , t he 
cost of the subsidized tax i ride is often higher than 
the t y pical fare for transit . The av erage user fare 
was $0.50 in Kansas C it y , $0.62 in Danvi lle , $0 . 75 
in Lawrence, $0. 76 in Kinston, and $1.30 in Mont 
gomery ( 43). Users in Milwaukee County had to pay 
a base tax i f a r e of $1 . 50 (39) . For people with 
limited incomes , even these relativ ely low t ax i fa res 
can be unaffordab le if paid v ery often . 

Mobility Training Programs 

Rates of Success 

Mobility t raining programs have generally been 
highly successful at train ing mentally retarded 
persons in the use of fi x ed-route bus systems. 
The following per centages of clients were success
full y trained under several ex is t ing programs ( 57): 

• Ninety -n ine percent b y the Cen ter in 
Mental Retardat ion in Los Angeles during the f irst 
y ear of the program . 

• Ninety -n ine percent during the f irst year 
of the Mobility Training Program in Sacrament o . 

• Eighty -five percent of the children 
trained b y the New Yo r k City Board of Education 
between 1972 and 1982 . 

• Eighty percent at the Ray Graham Center 
in Chicago during the first year o f the program. 

• Seventy- two percent du r ing the first year 
of the p rog ram run by the Wayne County Asso
ciation for the Retarded in Detroit. 

These success rates refer only to the abilit y of the 
retarded p e rson to use transit independen t ly and 
not to whether or not t he individual ac tually used 
transit af ter t r aining was completed. They s upport 
the contention that a large majority of men tally 
retarded people can be trained to t r a ve l indepen
dently b y t ransit. 

Post-Tra in ing Utilization of Transi t 

Information 
trained retarded 
transit following 

on the percentage of mob i I ity 
persons who continued to u s e 

complet ion of their training was 
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found for only two programs (57) . In Sacramento, 
89 percent of the trained clients continued to use 
transit. In Wayne County, Michigan, only 56 
percent of the trained clients continued to travel by 
bus. 

There are several reasons why some mobility 
trained retarded persons have not continued to use 
transii. A few have had no immediate need to use 
transit. Others have stopped using t ransit becausl! 
they no longer needed to reach a particular destina
tion. Some never used transit following the suc
cessfu l completion of their training program because 
their parents or guardians were still reluctant to let 
them travel by themselves . This last situation 
appears to be significant barriers to a more wide
spread acceptance of mobility training programs 
(44). 

ATTITUDES TOWARD ALTERNATIVES 

The effectiveness of any transportation service 
will depend on how closely the attributes of the 
service conform with the requirements or preferen
ces of trans portation handicapped people . On ly a 
small amount of research has been done in t hi s 
area . In one recent study , Falcocchio (73) inter
viewed 150 handicapped people to determine t he 

relative importance of 12 service variables . Wheel
chair users gave considerable weight to the ease of 
getting on and off the vehicles; the reliabil ity of 
the service; safety from fa lling; waiting time; 
absence of sudden starts, stops , and turns ; and 
the fare. Other handicapped persons emphasized 
the avail ability of a seat, walking distances to and 
from the service, and the ease of getting on and 
off the vehicles . Using the results of the survey, 
Falcocchio developed a set of transportation design 
standards for different segments of the transporta
tion handicapped population . 

One of the objectives of the mail survey of 
handicapped people conducted for NCHRP Project 
8-27 was to gain some further insight into what 
attributes of a transportation service are important 
to transportation handicapped people . On a scale 
of 1 to 5, respondents were asked to indicate how 
important each attribute was in choosing a means of 
transportation . Table 73 compares the average 
responses of the wheelchair users with those of the 
other transportation handicapped respondents. The 
higher the average score, t he greater was the 
degree of importance attached to the attribute by 
the respondents. The attributes are arranged in 
the order of their importance to the wheelchair 
users. 

Table 73 . Relative importance of transportation service attributes to wheelchair users and other 
transportation handicapped persons . 

Transportation Service Attribute 

To be able to go wherever you want to go 
To be able to go when you want to go 
To be able to get in and out of the vehicle with 

little or no troub le 
To be safe from crime 
To not have to go very far to get to the vehicle 

Average Degre5 of Importance 

Wheelchair 
Users 

4.49 
4.18 

Other 
Transportation 

Handicapped 
Peop le 

3 . 78 
3 . 59 

Difference 

0.71 
0 .59 

To be able to get there without having to change vehicles 
To get there in as short a time as possible 

4 . 12 
3.78 
3 .53 
3.52 
3 . 48 
3.44 
3.43 
3.34 
3.24 

2.79 
3 .65 
2.85 
2.86 
3.15 
3.33 
2 . 70 
2 . 44 
2.96 

1. 33 
0.13 
0 .68 
0.66 
0.33 
0. 11 
0.73 
0.90 
0.28 

To not have t o wait very long for a ride 
To get a r ide without having to make a reservation 
To be able to go to more than one place on the same t r ip 
To be able to afford the ride 
To have someone to help you who knows how to help a 

person with your disability 
To ride without sudden starts, stops , and t urns 
To have lots of room while you are riding 
To ride by yourself 
To ride fo r free 

3.22 
2.95 
2.49 
2.47 
2.11 

2.58 
2.42 
2.24 
1. 93 
1.89 

0.64 
0.53 
0.25 
0 .54 
0 .22 

a Based on the following scale = (1) Not important at all; (2) Somewhat important ; (3) Important ; 
(4) Very important; (5) Of greatest importance. 

SOURCE: Mail survey o f transportation handicapped people registered with one of 10 national p rivate, 
nonprofit social service organizations, conducted for NCH RP Project 8-27. 

Wheelchair users on the average considered 
almost all of the service attributes to be important. 
Of g reatest importance to them was the flexibility to 
t ravel to wherever they wanted to go at whatever 
time they wanted to leave. Also of greatest impor
tance to most of the wheelc hair users was t he 
ability to get in and out of the vehicles with little 
or no d ifficulty. Security from crime, prox imate 

service, and no need for transfers were ot her 
service attributes that many of the wheelchair user s 
deemed to be very important. Only three of the 
attributes were of minor importance t o most of the 
respondents in wheelchairs . They generally did not 
g ive much consideration to having lots of room, nor 
d id they especially care to travel by themse lves or 
for free. 



The most important attributes of a transporta
tion service to the other transportation handicapped 
respondents were the ability to travel to any place, 
security from crime, and the ability to travel at any 
time. Only two other attributes were considered 
important by the average respondent not confined 
to a wheelchair: short waiting times and short 
travel times. All of the remaining attributes were 
regarded as being somewhat less than important. 
To most of the respondents not in wheelchairs, 
privacy and free transportation were not important 
considerations at all. 

The wheelchair users consistently placed a 
higher average degree of importance to each attri
bute than did the respondents not in wheelchairs. 
The largest difference between the groups was in 
the relative importance of being able to get in and 
out of the vehicles easily. Not surprisingly, this 
was a great concern to most of the wheelchair 
users, but was not a major consideration to many of 
the other transportation handicapped respondents . 
Another attribute that received widely different 
average responses from the two groups was the 
ability to make more than one stop while on a trip. 
To the average wheelchair user, this was an impor 
tant attribute, while to the average person in the 
other group , this attribute was only somewhat 
important. Differences greater than half a scale · 
value in the average responses of the two groups 
also existed for eight of the other service attri
butes. The most significant of these were the 
differences in the perceived importance of not 
having to make a reservation, being able to go 
wherever desired, not having to go very far to 
access the service, not having to transfer between 
vehicles, and having someone available who is 
competent at providing any required assistance. 
On the other hand, there was very little difference 
between the wheelchair users and t he other trans
portation handicapped respondents on the perceived 
relative importance of safety from crime and short 
waiting times. 
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The respondents in the mail survey were 
subsequently presented with four statements 
describing alternative approaches to improving the 
mobi lity of transportation handicapped people. 
They were asked to indicate on a scale from 1 to 5 
the degree to which they ag reed or disagreed with 
each statement . The average responses of the 
wheelchair users and the other transportation 
handicapped respondents are compared in T able 74 . 

Wheelchair users st rongly ag r eed that specia l
ized transportation services should be provided for 
physically disabled persons. However, t hey also 

strongly agreed t hat ex isti ng loca l bus services 
should also be made accessible to handicapped 
people. They were somewhat more indifferent to 
subsidized t axi fares or other ind ividual financ ial 
aid for transportation, although they generally 
tended to favor either of these approaches . 

The other t ransportation handicapped respon 
dents also strongly favored accessible bus systems 
and specia lized door-to-door transportation ser 
vices. Interesting ly, they wer e much more inclined 
to favor subsidized taxi fares than were the wheel
chair users. The average person not in a wheel
chair agreed with this approach . Like the wheel
chair users, the other transportation handicapped 
respondents were somewhat indi fferent to the pro
vision of f inancial aid to individuals to purchase 
any usable transportation , although they were more 
likely to approve rather than disapprove this 
approach. 

The resu lts of the survey showed t h at there 
was no strong opposition to any of the four general 
solutions. On the contrary , t her e was strong 
support for both accessible bus systems and spe
cialized transportation services . T he survey re
sults, however , do not indicate which of these two 
approaches would be more preferable if transporta
t ion handicapped persons had to choose between 
them. 

Table 74. Acceptability of alternative transportation solutions to wheelchair user s and other transportatio n 
handicapped persons. 

Statement of Alternative 

A special door-to-door transportatio~ service 
should be provided for people with physical 
disabilities. 

The local public bus system should be made 
accessible to people with physical disabilities. 

People with physical disabi Ii ties should be 
al lowed to use the local taxi service at a 
lower fare. 

People with physical disabilities should be 
given financial assistance by the government 
to help them pay for any transportation 
service they can use. 

Average 

Wheelchair 
Users 

4. 41 

4.24 

3.60 

3 . 51 

a Reseonse 

Other 
Transportation 

Handicapped 
People Difference 

4.42 -0.01 

4 . 48 -0.24 

4.06 -0.46 

3 . 60 -0 . 09 

aBased on the following scale: (1) Very strongly disagree; (2) Generally disagree ; ( 3 ) Neither agree 
nor disagree; (4) Generally agree; (5) Very strong ly agree. 

SOURCE: Mail survey of transportation handicapped people registered with one of 10 national private , 
nonprofit social service organizations, conducted for NCHRP Project 8-27 . 
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SUMMARY 

Four approaches have been taken in va rious 
communities to improve the mobi li ty of transporta
tion handicapped people. In some large as well as 
small cities, ex isting fixed -route bus systems have 
been modified to make them more accessible to 
tra nsportation handicapped people . Other commun i
ties have implemented specialized door-to-door 
transportation services e xclusively for handicapped 
people and, in some cases, other persons with 
limit ed resources for transportation. Still other 
communities have opted for individual subs idies to 
enable transportation handicapped persons and 
other disadvantaged people to travel b y t a xi at 
reduced fa res. Programs have been established in 
a few p laces to tra in menta lly retarded persons in 
the use of ex isting bus transit systems . In a few 
urban areas, more than one of these approaches has 
been tried, often at the same t ime . 

The most visible feature of an accessible 
fixed-route bus system is t he wheelchair lifts that 
enable wheelchair users and certain other transpor
tation handicapped people to get on and off the 
buses more easily. Wheelchair I ifts alone, however, 
are generally not sufficient to make a public bus 
system more accessible. Other physical components 
of the system may also need to be modified. These 
include other features on the buses as well as bus 
stops , park-and-ride lots, transit information cen
ters, ticket outlets, and route maps and schedules. 
No less important are the operational aspects of the 
system. These include vehicle operating policies 
and practices; lift maintenance; special training for 
drivers, mechanics, and other transit personnel; 
marketing and promotional activities ; and programs 
t o educate handicapped persons on the use of the 
lifts. 

Whereas the accessible bus alternative involves 
making changes to an existing system, the special
ized transportation service alternative usually 
entails the creation of an entirely new system , 
although in a few instances, attempts have been 
made to consolidate or coordinate the numerous 
highly specialized transportation services often 
provided b y social service agencies and private, 
nonprofit organizations. Specialized transportation 

services generally solve the problem many transpor
tation handicapped people have of getting to and 
from the vehicles by providing door- to-door trans
portation. There are, however, numerous varia
tions of this alternative. Specialized t ransportation 
systems have differed from each other in many 
ways, inc luding the types of services provided , 
routing, scheduling and reservation of service, 
types of trips served and prioritization of trips, 
size and subdivision of the areas served, fleet size 
and composition , the types of personal assistance 
offered, fares , o rganizational structur e and manage
ment , and the markets served. No two systems are 
entirely alike . 

The third alternative normally does not involve 
the mod ification of an existing service, nor does it 
usua lly entail the creation of an entirely new 
system. Instead, the rationale of user-side subsi
dies is to enable transportation handicapped persons 
to make better or more frequent use of transporta
tion services a lready provided by va rious privat e 
carriers. Under this alternative, el igible persons 
purchase tickets , scrip, or voucher coupons at a 
fraction of the face value to be used to pay for 
transportation provided b y the participating private 
operators. The tax i companies or other participat
ing transportation providers in turn redeem the 
tickets, scrip , or voucher coupons wit h the s ubs i
dizing agency . Limits are often placed on t he 

amount of sub sidized travel and the maximum sub
sidy per trip. Other aspects of user-side subsidy 
programs that vary between app lications are the 
mechan ism or medium by which the subsidies are 
conveyed to eligible individuals , the discount on the 
taxi fare, policies concerning group riding, 
advanced reservation requirements, areal coverage , 
special provisions for people who cannot t ransfer 
from their wheelchairs , t he amount a nd types of 
personal assistance provided, the type of sub
sidizing agency, t he number and types of service 
providers, and the specific markets to be served. 

For blind people and mentally retarded per
sons , t here is a fourth alternative. Unless they 
have a physical handicap as well, these people are 
generally physical ly capable of board ing and riding 
in regular fixed-route buses . However, they 
usually requ ire s pecial training in order to do so. 
Mobility training programs can p rovide blind per
sons and mentally retarded people with t he neces
sary skills to travel independently by transit . 
Obviously, the training techniques for blind people 
will be quite different from the ones for mentally 
retarded persons . 

The four alternative approaches have vastly 
dif fe rent cost structures. 

The cost of providing and operating a n access
ible fixed-route public transit system consists of 
the marginal or additional cost of making the exist
ing system more accessible and usable for handi
capped people . It includes the capital cost of 
wheelchair lifts and other additional or modified 
features on the buses as wel I as the capital cost of 
any specia l maintenance equipment and any renova
tions at bus stops and other transit facilities. It 
also includes any additional administrative and 
operating costs associated with planning, marketing, 
schedule changes, service delays, lift maintenance 
and inspection, personnel and user training, and 
insurance premiums and c laims settlements . The 
cost of the lifts and related equipment generally 
accounts for the bulk of the additional capital cost. 
Th is cost is fair ly predictable and depends pri
marily on the number of lift-equipped buses in the 
system. The other costs will depend on the scope 
of planning , marketing, and training activities ; 
maintenance policies, procedures, capabilities, and 
workload; the reliability of the lift equipment; the 
number of platform hours added; and the accident 
experience of indi v idual transit systems. Most of 
these costs are not affected by t he number of 
people using the wheelchair lifts. As the demand 
for accessible bus ser v ice increases, however, the 
cumulative delay caused by frequent deployment of 
the lifts may require longer run times and extra 
platform hours of service. Thus far , however, 
extensive and costly changes in schedules have not 
been necessary. T he average add itional operating 
cost of existing accessible fixed-route bus systems 
has been around $2,000 annually per lift -equipped 
bus. The r ange in cost, however , has been quite 
large among existing accessible bus systems. 

T he cost structure of the spec ialized transpor
tation service a lternative includes al I of the costs of 
producing and operating such a service: vehicles , 
office space and other facilities , labor, fuel , ti res, 
oil and lubricants, parts and supplies, insurance, 
and overhead. Existing specialized t ransportation 
services have reported total costs ranging from 
under $3 per vehicle-hour to over $23 per vehicle
hour. This wide range is due to large d ifferences 
in the types and mix of vehicles used, wage rates , 
and the organizational arrangements for managing 
and operating these services. A detailed analysis 
of cost by category indicates that a more likely 
range in the total cost is $8 to $21 per vehicle-hour 



for systems utilizing lift-eq uipped vans and $10 to 
$23 per vehicle-hour for systems utilizing small 
lift-equipped buses . 

The cost of a user-s ide subsidy program 
consists of the payment of subsidies and t he cost of 
administering the program . Unli ke the other two 
alternatives, funds are not s pent to purchase a 
fixed or specified supply of service. The sub
sidizing agency, therefore, does not pay for any 
unused or excess capacity. The total subsidy 
payment depends directly on the demand for taxi 
service. It can be controlled by limiting the maxi
mum subsidy per trip, limiting t he amount of subsi
dized travel per eligible indiv idual, raising the 
di scounted tax i fares , and placing tight restrictions 
on eligiblity. Annua l subsidy payments have 
ranged from under $4, 000 to over $900,000. The 
cost of administering a user-side subsidy program 
includes the costs of administrative staff, office 
rent al and supplies , promotion and advertising , 
computer processing, and overhead . These costs 
general ly do not depend on the n umber of sub
sidized trips taken under the program. Annually, 
t hey have ranged from $18,000 to $75,000. In most 
cases, they constitute less t han 40 percen t of the 
total annual cost of the program. 

The cost of teaching a retarded person how to 
travel by bus has ranged betseen $280 and $1,800. 
A more typical range is $500 to $700 per individual. 
This is the cost of init ial training. Mobility train
ing p rograms a re usuall y designed to teach the 
mentally retarded person how to make a particular 
t ri p by bus and not how to t ravel anywhere in the 
urban areas by bus . Thus, if t he bus route 
changes , the origin or destination of the t rip 
changes, or the retarded individual needs to learn 
how to make a new trip , some amount of retraining 
will u sual ly be necessary. Such additional train ing 
will genera ll y be easier and , t herefore, less expen 
sive . Retraining usually requires less than one
fou r th the time needed for initial training. There
fo re, it should cost less than one-fourth as much as 
the initial training. 

Wi th few except ions , existing applications of 
each of these approaches have not penetrated their 
intended markets to any significant extent. Uti liza
tion rates have typically been very low. The 
utilization of accessible bus systems has usually 
been less t han 0 .1 lift boardings per scheduled 
lift-equip ped bus per day. Seattle Met ro's utiliza 
tion r ate of 0 .6 daily lift boardings per scheduled 
accessible bus in 1980 was by far the highest of 
an y accessible fixed- route bus system . In most 
cities wit h an accessible bus system , a smal l n umber 
of lift users have accounted for most of t he lift 
boardings . Elig ible persons have used specialized 
transportation services an average of less than once 
a month. In fact, average month ly utilization rates 
greater t han 0. 5 trips per eligible person have been 

CHAPTER FIVE 

65 

rare. Normally, fewer than one out of every four 
eligib le persons has even bothered to register for 
these services. Per sons who do register have 
typically averaged less than five trips a month on 
the specialized transportation systems. The pattern 
of limited market penetration and low util ization a lso 
app lies to most existing user - side subsidy pro
grams. Mos t programs have been subsidizing less 
than one trip a month per e ligib le person . Typi
cally , less t han a third of t he people eligible for 
the subsidies have bothered t o registe r with t he 
subsidizing agencies . The average uti I izat ion rate 
of t hese people has genera ll y been under six sub
sidized trips a mon t h per reg istrant . In many 
programs , less t han hal f of the registrants made at 
least one subs idized trip in any given mont h . 
Concerning the effectivenes s of mobil it y training 
programs, there is only limited information. These 
programs have been able to t r ain a h igh percentage 
of their clients successfully. However, the per
centage of mentally retarded persons who have been 
trained to travel independen tly by bus is exceed 
ingly small because of various instit utional barriers. 
Furthermore, there is very little info rmation on how 
many mobility tra ined retarded persons continue to 
u se transit upon successful completion of t he train
ing program. 

The transportation hand icapped people who 
have benefit ed the most from access ible bus ser
vices have been those wheelchair users and semi
ambu lator y peop le who live with in one or two bloc ks 
of a bus route with lif t - equipped buses and who 
exper ience rela t ively little d ifficu lty in getting to 
and from the bus stops. The social and economic 
cha racteristics of lift users have varied consid e r
ab ly, both wit hin and between urban areas where 
access ible fixed-route bus systems operate . On the 
other hand , t he primary users of specialized trans 
portation services and user-side subsidy programs 
have been those people who have little or no access 
to automobiles and who generally cannot afford to 
travel very often by tax i . Because of the el igibil
ity requ irements , frequen t users of user-side 
subsidy p rograms also generall y have difficulty 
us ing reg u lar transit services or do not have access 
to a regula r public transit system. 

Despite t he low use of lift- equipped buses, 
specia lized transportation services, and user-side 
subsidies, transportation handicapped people appea r 
to believe very strong ly in t he need for each of 
these transportation solutions. Wheelchair users 
and other transportation handicapped people have 
exp ressed a strong desire for bot h accessible fixed
route bus systems and specialized transportation 
services . It is not clear, however, what t heir 
preference would be given a choice between these 
two alternatives. User- side subsid ies are a lso 
highly favored, although not quite as much as the 
other two solutions . 

FINDINGS: COST-EFFECTIVENESS ANAL VSIS 

In the previous chapter , the cost and the 
effectiveness of alternative trans portation services 
for handicapped persons were discussed separately. 
It was fou nd that the cost of providing accessible 
transpo ... tation services can be considerable for some 
of t he alternatives. It was a lso found that many of 
the existing accessib le fixed-route bus sy stems , 

specialized transportation serv ices, and user- s ide 
subsidy programs had not been very effective at 
attracting large numbers of hand icapped riders . 
However, both cost and deg re~ of effectiveness 
were found to vary over a wide range for each 
alternative. In this chapter, the relationshi p 
between the two measures is analyzed fo r each 
alternative and compared between alter natives . 
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PREVIOUS RESEARCH ON COST-EFFECTIVENESS 

Several studies have been conducted to deter
mine the most cost-effective way of meeting the 
transportation needs of elderly and handicapped 
persons. The results of four of these studies are 
reviewed in this section. 

Hartgen and Weiss of the NYSDOT analyzed 
the cost-effectiveness of modifying conventional 
b~ses ~perating on fixed routes and providing a 
d1al-a-r1de system exclusively for elderly and hand
icapped persons (25). The cost of modifying an 
ex isting bus system covered the following items: 
wheelchair li fts and bus kneeling mechanisms, 
reserved seating , shelters, extra handrails , space 
for wheelchairs , wheelchair securement devices 
lower signal cords, reupholstered seats, a credit 
card system for fare payment, and reduced fa res . 
The cost of the separate d ial-a-ride system included 
the cost of vehicles, d ispatching, maintenance 
operation of the vehicles , kneeling mechanisms' 
wheelchair lifts and securement devices extr~ 
handra ils , reupholstered seats , a credit card system 
for fare payment, and reduced fa r es. The effec
t iveness of each alternative was defined as the 
increase in trips by elderly and handicapped people 
resulting from the removal of specific barriers. 
The researchers developed a mathematical model for 
determining how many additional trips would be 
made if certain barriers were removed (24) . The 
mo~el incorporated an index of barrier severit y, 
defined as the product of the average perceived 
degree of difficulty elder ly and handicapped people 
have with a given barrier and t he percentage of 
elderly and handicapped persons affected by t he 
barrier . It was calibrated with data from a survey 
of elderly and handicapped people in Albany, New 
York. The respondents ' estimates of additiona l 
travel were adjusted downward to account for 
noncommitment bias. The researchers devised 
various tactics fo r removing the various barriers 
under each alternative and estimated the individual 
and collective cost-effectiveness of each tactic. A 
separate analysis was made for able- bodied elderly 
persons and handicapped people . The results for 
the latter market segment are given in Table 75. 

Table 75. Cost- effectiven ess of various tactics for removing trans it
re lated barriers to travel by hand icapped persons. 

Alternative Annual Cost per 
System/ Additional Annual Ad d i tional 
Tactics Trips Cost T rip 

Bus Modification 0 (2: tion 

1 . Lift 17,122 $261,300 $15. 26 
2. Resdrved s eating 13 , 677 1,050 0 . 08 
3 . Shelters 12,917 480,000 37.16 
4 . Extra handrails 11,398 4,020 0 . 35 
:, , Wheelch air space, e tc. 6,332 72,360 11.43 
6. Leave by front 5,066 0 0.00 
7 . Lower signal cords 4,052 4,020 0 . 99 
8. Reupholster seats 4 , 052 '176 ,880 43.65 
9 . C redit card system 4,052 9,802 2 . 42 

10 . Reduced fares 1,520 ~ 12 . 90 
T otal ( al l t actics implemented) 80, 188 $1 ,029,036 $12. 83 

Dial · a- Bus Oetiona 

1 . Basic syst em 77 , 263 $3 , 085 ,070 $39 . 93 
2. Lift mechanism 17, 122 10,500 0 .61 
3 . Ext r a handrails 11,398 1, 400 0 .12 
4 . Wheelchair t ies, etc . 6,332 1 ,400 0. 22 
5 . Reupholster seat s 4, 052 8,925 2 . 20 
6. Credit card system 4,052 9 ,802 2.42 
7. Reduced fares ~ 19,604 13.05 

Total ( al l tactics implemented) 121,739 $3 , 136,701 $25. 77 

aSixty-two veh icles operating 12 hours a day, 365 days a year. 

SOURCE: Ref . 25. 

The researchers concluded that a program of 
modifvinQ conventional fixed-route bus systems 
would be more cost-effective than a specialized 
transportation service . Although a modified bus 
system would _gene~ate le~s additional ridership than 
woul? a special d1al-a-r1de system, it would cost 
considerably less . The basic bus transit syst em 
already existed, whereas a specialized transporta
tion service would have to be created. Not 
included in the computation of accessible bus costs 
were the costs of lift maintenance driver and user 
train ing , and marketi ng and 

1

promotion. The 
resear~hers assumed that the marginal cost of 
operating an accessible fixed-route transit syst em 
would be insignificant. 

The results of the study ind icated that a large 
number of moderately and slightly handicapped 
persoi:is would benefit from several r elatively minor 
and inexpensive modifications to existing transit 
buses . The ana lys is revealed several barrier
removal tactics that would s ignificantly increase 
handicapped ridership on transit systems at rela
t ively little or no cost. The researchers recom
mended a program of implementing the more cost
effective tactics . 

The NYSDOT study found that the addition of 
wheelchair lifts on conventional transit systems 
would not be very cost-effective. Their installation 
alone would not have a significant effect on transit 
ridership. The researchers concluded that it may 
be necessary to consider a small specialized t rans
portation service exclusively for wheelchair users 
and other transportation handicapped persons who 
would be unable to use an accessible fixed-route 
bus system . 

The Congressional Budget Office (CBO) con
ducted a cost-effectiveness analysis of three strate
gies for meeting the transportation needs of trans
portation handicapped people (1 9 ). The first 
strategy, _called the "Transit Plan,"was designed to 
c_omply with the _origina l DOT Section 504 regula
tions. Under thi s plan, the fi xed-route bus and 
rail systems in all urban areas would be made 
a_ccessible to handicapped people t hrough the addi
tion of wheelchair lifts and other special features. 
It was assumed that half of t he cities with rail 
systems would choose to provide dial-a- r ide van 
service for wheelchair users and tax i subsidies for 
other handicapped pe rsons instead of modifying rail 
transit stations and cars. The second strategy 
called the "Tax i Plan," emphasized door-to-doc~ 
serv ice with lift-equipped vans for wheelchair 
u sers . It also included tax i subsidies for less 
severely handicapped persons and certain mod ifica
tions of buses on regular fixed routes to accommo
date moderately handicapped people . The thi rd 
strategy, called t he "Auto Plan , " provided for 
spec_lally equipped private cars or vans for para
plegics and quadriplegics in addition to all the 
el_e,:nents of the "Tax i Plan." The various pro
v1s1ons of the three strategies are detailed in Table 
76. An important aspect of these strategies is that 
e~c~ consisted of a package of solutions geared to 
d_1stinct market segments of the handicapped popula
tion. 

The CBO reviewed the results of the 1977 
UMT A nation_al survey of transportation handicapped 
people, particularly the estimates of additional trips 
that would be made if certain transportation solu
tions were implemented. It also reviewed the utili
zation of ex ist ing accessible transit systems, 
specialized transportation services, and user-side 
subsidy programs. The researchers then developed 
their own es timates of additional trip-making, 
ge~erally comp romising between the UMTA survey 
estimates and the experience of previous local 
effort s. 



Table 76. Three strategies for serving the transportation needs of handicapped persons analyzed by the 
Congressional Budget Office. 

Strategy 

Transit Plan 
(DOT Regulations) 

Ta x i Plan 

Auto Plan 

SOURCE : Ref. 19. 

Public Transportation 
Adaptations 

Wheelchair lifts and special suspension 
that lowers the front steps on all new 
buses 

Bus routes ex tended to cover unmodified 
subway stations 

Elevators in key stations in half the 
cities with rail systems 

At least one car per train on subways 
and commuter rail systems and half the 
fleet of streetcars adapt ed for wheel 
chairs 

Special suspension that lowers the f ront 
steps on all new buses 

Bus routes extended to cover all subway 
stations 

More handholds , priority seating, and 
seat-before-accelerate rule 

Special suspension that lowers the 
front steps on all new buses 

Bus routes extended to cover all subway 
stations 

More handholds, priority seating, and 
seat-before-accelerate rule 

Door-to-Door 
Services 

Dial-a-ride vans for wheelchair 
users and taxi subsidies for 
other handicapped persons in 
half t he cities with rail systems 

Dial-a-ride vans for wheelchair 
users 

Dial-a- r ide vans for wheelchair 
users 

Low- fare taxi service for severely 
disabled persons unab le to use 
transit 

Capital ass istance to permanently 
wheelchair-bound paraplegic and 
quadriplegic persons for purchase 
of specially adapted automob iles 
( with no personal income condi
tions ) 
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The CBO defined the cost-effectiveness of each 
strategy as the total net publ ic cost per additiona l 
trip made under each strategy. Two cost-effective
ness ratios were estimated for each strat egy- -one 
for moderately handicapped persons and the other 
for wheelchair users and other severely disabled 
persons. The results of the CBO's analysis are 
given in Table 77. 

The CBO concluded that e ither the "Taxi Plan" 
or the "Auto Plan" wou ld be more cost-effective 
than the "Transit Plan" for serving the needs of 
moderately handicapped persons, even though the 
"Transit Plan" would benefit more people . T he 
"Taxi Plan," however, might be preferred over the 
"Auto Plan" because it has a lower total net public 
cost over the next 30 years. 

the " Auto Plan" would help 30 percent. Th is 
accounts for the much greater cost-effectiveness of 
the latter two strategies over the "Transit P lan ." 
The CBO concluded that the "Auto Plan" would be 
the most cost-effective strategy if one-time capit al 
ex penses are considered . The "Taxi Plan ," how
ever, would be slightly more cost -effective than the 
"Auto Plan" after the one-time capital expenses 
have been paid. 

The CBO estimated that the "Transit Plan" 
would benefit only 7 percent of all wheelchair users 
and other handicapped persons who cannot use 
regu lar trans it services . The "Taxi Plan," on the 
other hand, would enable 26 percent of the severely 
handicapped population to travel more often , while 

T he CBO study discover ed that the mainte
na nce costs of lift-equipped buses and the costs of 
operating bus service to connect unadapted r ail 
stations are substantial. It rejected the view that 
retrofitting the ex isting fi xed-route transit systems 
would be cheaper in the long run. The annual net 
public cost per additional trip made by both severe
ly and moderately handicapped persons after one
time capita l ex penses hav e been pa id were estimated 
to be $7.38 , $3 .94 , and $4.48, respectively, for t he 
transit , tax i, and auto p lans . The cost-effective
ness measures computed by the CBO showed that, 
from a national perspective, the strategies empha-
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Table 77. Cost-effectiveness of three strategies for improving the mobi lity of handicapped people, as 
determined by the Congressional Budget Office . 

Total Net Total Net 
Public Cost Public Cost 

per Additional per Additional 
Number of Number of Trip Made Trip Made by 
Moderately Wheelchair Users by Moderately Wheelchair Users 
Handicapped and Other Severely Total Net Public Handicapped and Other Severely 

Persons Able to Disabled Persons Cost (millions Personsb Disabled Persons 
Strategy Travel More Able to Travel More of dollars)a (dollars) (dollarsf 

Transit Plan 638,386 103,585 6,841.4 10.31 38.08 

Taxi Plan 537,333 348,157 4,446. 1 0.41 7 .62 

Auto Plan 537,333 404,657 6,364.0 0 . 41 7.33 

aTotal capital and operating costs incurred over the next 30 years, minus revenue through fares from 
handicapped passengers . Costs are in 1979 dollars . 

beasts allocated among additional trips made by all handicapped persons over the next 30 years. 

cCapital and operating costs per additional trip over the next 30 years allocated among the additional 
trips made by severely disabled persons during that period . 

SOURCE: Ref. 19. 

sizing door-to-door service would have a substan
tially lower cost per trip than the strategy empha
sizing modifications of existing fixed-route bus and 
rai I systems. 

The CBO study was significant for two 
reasons. First, it focused on the severely handi
capped market segment, consisting of persons who 
are physically unable to use regular transit, rather 
than on the entire transportation handicapped 
population in determining the cost-effectiveness of 
alternative solutions . Secondly , it considered 
strategies consisting of combinations of transporta
tion service options as Table 76 shows . The CBO, 
however, looked at the problem of meeting the 
transportation needs of handicapped people from a 
national perspective . Its findings may not apply to 
every community. 

Smith and Vernmark evaluated five alternative 
transportation services for elderly and handicapped 
persons in Dane County and Madison, Wisconsin, 
including the existing specialized door-to-door 
transportation service (74). The other four alter
natives were an accessible fixed-route bus system, 
a specialized transportation system serving as a 
feeder to an accessible fixed- route bus system and 
as a door-to-door service within the feeder area, a 
metered or exclusive-ride taxi service, and a 
shared-ride taxi service. 

The researchers defined a number of measures 
of effectiveness for comparing the five alternatives . 
The measures included not only the cost per trip, 
but also travel time, ridership, number of people 
served, punctuality, impact of severe weather, 
amount of advance reservation time needed, avai 1-
abil ity of door-to-door service and driver assis
tance, quality of the ride, exposure to weather , 
the amount of walking required to access the ser
vice, constraints on capacity, hours of service, 
restrictions on trip purpose ·or prioritization of 
trips, annual total direct costs, annual total direct 
costs to local government, annual cost to other 
passengers of delays caused by serving elderly and 
handicapped passengers, effects on transportation 
system operators, and effects on other users of 

public passenger transportation systems. The 
researchers did not attempt to identify the mosl 
cost-effective alternative. Rather , they identified 
the advantages and disadvantages of each and 
i 11 ustrated the trade-offs between alternatives for 
certain specific objectives such as minimizing costs 
or maximizing the number of users. 

The two accessible fixed-route bus a lternatives 
had the h ighest costs per trip . Smith and Vern
mark estimated that an accessible bus system alone 
would cost $17. 50 per trip. An accessible bus sys
tem served by an accessible specialized feeder 
system would cost $18.25 per trip in the Madison 
area. The cost of the existing specialized door-to
door transportation service was $10.11 per trip . 
The metered taxi alternative was estimated to cost 
between $9 and $12 per trip, while the shared-ride 
taxi option was expected to cost the least at $6. 30 
to $8 . 40 per trip. 

Both taxi alternatives , in addition to their 
relatively low cost per passenger t rip , offered a 
high level of service. They were highly reliable 
and available at all hours of the day . Both pro
vided door-to door service with less than an hour' s 
advance notice. The expected travel times by taxi 
were comparable to those on the existing specialized 
transportation system and less than the travel times 
on accessible fixed-route bus systems . The two 
taxi alternatives were expected to generate and 
attract the same number of trips as an accessible 
bus system without a feeder system, but fewer 
trips than would be generated by the specialized 
door-to-door transportation system and the acces
sible bus system with an accessible feeder service. 

The researchers noted that , without the two 
days' advance reservation and the limits on the 
number of trips, the cost of providing a publicly 
operated special ized demand-responsive trans
portation system would be higher than that for an 
accessible fixed-route bus system. Certain con
straints on the supply of specia lized transportation 
service were considered necessary to keep the cost 
per trip at a reasonable level. These constraints 
reduce the size of the fleet and increase vehicle 
productivity . 



Compared to a door-to-door service requiring 
reservations two days in advance, an accessible 
fixed-route bus system has the advantage of giving 
elderly and handicapped persons greater flex ibility 
in traveling whenever they desire. However, 
elderly and handicapped persons had to be physi
cal ly capable of getting to the bus stops and with
standing the severe winter weather conditions of 
Wisconsin in order to use an accessible bus system . 
The travel times on an accessible bus system were 
another disadvantage. Smith and Vernmark 
estimated that the average travel time on an access
ible bus system would be over twice as long as t he 
time required for trips on the existing special ized 
door-to-door transportation system. 

Barker , Ryden, and Watson evaluated d iffer ent 
transportation options for elderly and hand icapped 
people in the Dallas-Fort Worth area (75). Two 
broad classes of options were considered: fixed
route bus service and paratransit. The various 
bus options consisted of different combinations of 
major and minor vehicle modifications with either 
existing or ex panded se rvice areas . The minor 
modifications were intended for those mobil ity
impaired persons who would not require a mechani
cal lift . The major modifications included lifts and 
wheelchair securement devices for wheelchair users . 

Instead of estimating the number of trips that 
would be generated by each a lternative, the 
researchers estimated the potential number of 
elderly and handicapped users in order to compute 
an index of cost-effectiveness . Only the portion of 
the total cost accruing to the local government or 
agency was included in the assessment of cost
effectiveness. The federal government's share of 
the cost was excluded. 

Table 78 shows the cost-effectiveness of the 
six alternatives considered under the bus system 
option. The existing bus system already served 
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over half of the elderly and handicapped popula
tion. By making minor modifications , the existing 
system could have been made to serve an additional 
13 percent at a local cost of $6.28 per add itional 
potential user . With major modifications, the exist
ing system wou ld have been able to serve an addi
tional 20 percent at a local cost of $32 .15 per 
additional potential user. If the existing bus 
system were simply expanded to cover the enti r e 
city, an additiona l 14 percent of the elderly and 
handicapped population cou ld be served, but at a 
local cost of $97. 47 per additional potential elderly 
and handicapped user . This expansion , however, 
would also bring transit c loser to many other 
people. The annual local cost per additional resi
dent covered by the system would be only $9 . 79 . 
The researchers estimated that 95 percent of the 
elderly and handicapped population, or all elderly 
and handicapped persons who are not confined to 
t heir homes, cou ld be served by expanding the bus 
system city-wide and making the necessary major 
and minor modifications . This would cost the loca l 
government nearly $2.5 million, or $58 . 57 for every 
additional elderly and handicapped person having 
access to the system. 

The paratransit options involved taxicab ser
·vices and included various types of subsidies 
intended to lower taxicab fares for eligible elderly 
and handicapped users. The following options were 
considered: capital fund ing to purchase equipment 
for taxi companies , a fare increase for other riders , 
user-side subsidies, and shared-ride taxi service . 
None of t hese options was found to be c learly 
superior to all others, each having certain advan
tages as well as disadvan'tages . No direct com
parison was made between the fixed-route bus and 
taxi service options. 

Table 78. Cost-efflctiveness of several accessible fixed-route bus options in the Dallas-Fort Worth area . 

Bus System Option 

1 . No bus modifications; 
no service expansion 

2. Minor modifications; 
no service expansion 

3. Major modifications; 
no service expansion 

4. No bus modifications; 
city-wide expansion 
of service 

5. Minor modifications ; 
city-wide expansion 
of service 

6. Major modifications; 
city-wide expansion 
of service 

Local Add itional 
Annual Match 

$ 0 

$ 93 , 000 

$ 746 , 000 

$1 , 579,000 

$1,670, 000 

$2,472,000 

Elderly and Percent of Total 
Handicapped Elderly and Handi-

Population capped Population 
Serviceable Serviceable 

65,100 56 

79 , 900 69 

88,300 76 

81,300 70 

99,900 86 

110,400 95a 

aThe remaining 5 percent of the elderly and handicapped popu lation are house-bound . 

SOURCE : Ref. 75. 

Annual Loca l 
Cost per Additional 

Elderly and Handicapped 
Person Serviceable 

$ 0 

$ 6.28 

$32. 15 

$97.47 

$47 . 98 

$58 . 57 
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The researchers recommended a combination of 
fixed-route bus and paratransit options. The 
fixed-route bus service with minor modifications was 
recommended for those elderly and handicapped 
people who have difficulty walking and climbing 
steps or who have speech, hearing, or emotional 
disorders, but who can manage to use transit 
without lift devices. For severely handicapped 
persons, private taxicab service was recommended 
with some means of subsidizing or lowering the cost 
to handicapped users. 

As the above review shows, there has been 
some agreement as well as disagreement in the 
results of previous research on the cost
effectiveness of transportation services for handi
capped persons. In general, the above studies 
have tended to question the cost-effectivenes s of 
equipping transit buses with wheelchair lifts. They 
have generally recommended a combination of minor 
modifications to existing fixed-route bus systems to 
accommodate moderately handicapped persons and 
either door-to-door services util izing lift-equipped 
vans or subsidized taxi services to accommodate 
severely handicapped people. Where the studies 
tend to differ is in the magnitude of the cost
effectiveness of each alternative . Each study used 
different assumptions and procedures to estimate 
costs and potential ridership. As a result, pre
vious research has yielded varying estimates of the 
cost-effectiveness of alternative transportation 
services for handicapped people . 

COST-EFFECTIVENESS OF EXISTING 

TRANSPORTATION SERVICES 

Data on the costs and util ization of actual 
transportation services for handicapped people can 
be used to determine and compare the cost· 
effectiveness of alternative solutions. An indicator 
of the cost-effectiveness can be obtained b y divid· 
ing t he cost of providing a transportation service 
by the number of passenger trips made by handi
capped persons. The lower this ratio of cost to 
ridership, the more cost-effective a particular 
service becomes . Unfortunately, many specialized 
transportation services and user-side subsidy 
programs serve other markets besides handicapped 
people. Although counts or estimates of t he 
number of handicapped users are sometimes avai l
able for these services , t he oper ating costs gen
erally cannot be separated by market segment. 
Hence, in the tables and discussion that follows, 
t he cost-effectiveness ratios that are cited do not 
always indicate the average cost of transporting a 
handicapped person. 

Table 79 shows that the cost-effectiveness of 
accessible fixed-route bus systems in operation in 
1980 ranged from $16 per lift boarding in Seattle to 
nearly $1,300 per lift boarding In Detroit. This 
wide variation is due to large differences in the 
number of lift-equipped buses in each system's fleet 
and in t he number of lift users. T he total addi
tional cost of operating an accessible bus system 
d e pends primarily on the number of lift-equipped 
buses . As utilization of t he lifts increases, this 
cost is s pread over a larger number of riders and 
the cost per lift boarding decreases. While Seattle 
Metro and Detroit Department of Transportation had 
the same number of lift-equipped buses in their 
respect ive fleets, Seattle had 77 times as many lift 
users per day. Thus, De t roit Department of 
Transportation's cost per lift user was over 80 
t imes as high as Seattle Metro's. 

Except for the system in Seattle, the cost per 
trip of existing accessible fixed-route bus systems 
has been considerably higher than t he cost esti -

mated b y previous research . To some extent, th is 
may be due to the fact that most accessible t ransit 
syst ems have been operating lift-equipped buses for 
only a shor t time . Many of them were not fully 
accessible yet in 1980. Lift use may increase over 
time as more buses in the system become accessible 
and the t ransit operators gain experience in deploy
ing and maintaining the lifts. As the lift use 
increases, the cost per lift boarding will go down . 
Seattle's cost per lift boarding in 1980 was already 
within the range estimated by previous research . 

The cost-effectiveness of a number of actual 
specialized transportation services is given in Table 
80 . In sharp contrast to the accessible bus sys
tems, the range in the cost per passenger trip on 
specialized systems is much narrower. The least 
cost-effect ive of the systems shown , the L-Bus in 
Atlanta, had approximately t he same cost per tri p 
as the most cost-effective accessib le bus system. 

The cost-effectiveness rat ios in Table 80 may 
be somewhat understated. For example, it is known 
from the sources of data that the reported costs 
per trip in Fairfield, Stratford, and Akron do not 
include vehicle depreciation . This is most likely 
the case for some of the other systems listed as 
well. Certain administrative costs are also often 
excluded from the computation of total operating 
cost, particularly when the managemen t of the 
specialized transportation service is integrat ed with 
the management of other transit services or social 
programs . 

In h is analysis of 30 special ized transportation 
systems In 18 communities , Einstein attempted to 
determine the effect of various log istical, opera· 
tional, and economic and administrative factors on 
the cost-effect iveness of these services (33 ) . 
These factors included: size of t he service area; 
fleet size; the market served; weather , climate, and 
topography ; the way in which the serv ice is pro
vided both spatially and temporally; the number of 
operating hou rs; type of service ~ drive r assistance; 
the t ypes of trips served; wage rates; contract 
rates; the ratio of drivers to other staff; the lead 
and oper ating agencies; and the fares. Many of 
these facto r s are interrelated , and their interaction 
tends to mask their res pective influence on cost
effectiveness . For t his reason, Einstein found no 
strong corr elat ion between the cost per passenger 
trip and the fo llowing variables: size of the ser
vice area; s ize of the fleet ; weather, cl imate , and 
topography ; number of hours of operation; t y pe of 
d r iver assistance; wage rates ; and t he ratio of 
drivers to other staff . On the other hand, he d id 
d iscern a clear relationsh ip between cost-effective
ness and the types of market served, the type of 
service provided, the types of trips served, the 
subdivision of the service area , whether or not the 
service is contracted out, and the type of lead 
agency. These findi ngs a re briefly descr ibed 
below . 

The systems that mainly served elderly per· 
sons had costs ranging from $1. 95 to $4. 37 per 
passenger trip . The average cost per trip was 
$2. 96. On the other hand, those systems t hat 
primarily served handicapped per sons had a much 
wider range of costs per trip , going from $3 . 78 up 
to $14. 42. The average cost per trip for these 
systems was $8 .09 . 

Many specialized transportation services pro
vide poth prescheduled demand-responsive trans
portation as well as subscription service for period · 
ic trips. However, some systems prov id e subscrip
tion service at only certain times of the day when 
periodic tri ps are more likely to be made. Accord
ing to Einstein ' s study , these systems tended to be 
more cost-effective t han those that provided sub-



scription service more evenly throughout the day. 
The former had costs per trip ranging from $1 . 95 
to $11. 57, with an average cost of $4. 53 per trip, 
while the latter's cost per trip ranged between 
$2. 17 and $13 . 69, with an average cost of $6. 06 per 
trip. 

Two of the systems included in Table 80 also 
demonstrate the greater cost-effectiveness of sub
scription service over demand-responsive service. 
In Naugatuck Valley, the special dial-a-ride service 
had a cost-effectiveness ratio of $8. 40 per trip, 
while the subscription service had a cost-effective
ness ratio of only $3 .05 per trip . The subscription 
component of Brockton's DIAL-A-BAT system had 
an average cost per trip of $1. 02 compared to $5. 49 
for the dial-a-ride component. The greater cost
effectiveness of subscription services comes from 
the higher vehicle productivities that can be 
achieved with this type of service. Subscription 
services usually handle only habitual or regularly 
scheduled trips that can be grouped into one or a 
few vehicles. 
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The types of trips served were highly corre
lated with the market served and the amount of 
subscription service provided. Certain types of 
trips , such as shopping trips and trips to nutrition 
sites, are more suitable for subscription service and 
are often made by elderly people. Specialized 
transportation services that emphasized these types 
of trips had unit costs ranging between $1. 95 and 
$4.96 per passenger trip. The average cost per 
trip was $3. 75. Specialized transportation systems 
that handled primarily social-recreation , isolated 
medical, and other irregular trips not amenable to 
subscription service and trip grouping were not as 
cost-effective. Their costs per trip varied from 
$2.50 to $11.62, with an average cost per trip of 
$5.87 . 

Many of the specialized transportation systems 
ana lyzed by Einstein covered large service areas. 
Those that subdivided their service area into zones 
or modules or that concentrated their vehicles in 
the inner, more densely developed portion of their 
service area tended to be more productive and, 
hence, more cost-effective. The average cost per 
trip for these systems was $3.25 compared to $8.02 
for the other systems. 

Table 79. Cost-effectiveness of accessible fixed-route bus systems in 1980. 

System 

Detroit Department of Transportation 

Milwaukee County Transit System 

Bi-State Development Agency (St. Louis ) 

Southeastern Michigan Transportation 
Authority (Detroit) 

Southern California Rapid Transit 
District ( Los Angeles) 

Wichita (Kansas) Metropolitan Transit 
Authority 

Santa Monica (California) Municipal Bus Lines 

Connecticut Transit ( Hartford-New Haven
Stamford) 

Washington (D . C.) Metropolitan Area 

Transit Authority 

Palm Beach County (Florida) 
Transportation Authority 

Champaign-Urbana ( 1 ll inois) 
Mass Transit District 

Greater Bridgeport (Connecticut) Transit 
District 

Orange County (California) Transit District 

Municipality of Metropolitan Seattle 
Transit Department 

SOURCE: Ref. 47. 

Accessible 
Buses in 

Fleet 

163 

250 

157 

111 

430 

31 

47 

280 

150 

67 

40 

39 

175 

163 

Daily Cost 
Lift per Lift 

Boardings Boarding 

0.7 $1,293 

2.1 661 

1.0 372 

2.1 293 

5.0 222 

2.0 202 

1.3 200 

12. 3 164 

5.7 146 

3.9 90 

1 .7 82 

2.7 80 

17.0 57 

54.0 16 
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Table 80. Cost-effectiveness of existing specialized transportation services. 

System 

Metropolitan Atlanta Rapid Transit 
Authority L-Bus (32) 

Orange County, Calif., Dial-A-Lift (33) 

Columbus, Ohio, Project Mainstream (33 ) 

Boston, Mass., The RIDE (33) 

Houston, Tex., METROLIFT (33) 

Austin , Tex . , Special Transit 
Service (_§_) 

New York City Lower East S ide 
EASYRIDE (36) 

El Paso, Tex., HandySCAT ( 50) 

Naugatuck Valley, Conn . , Transit 
District (36) 

Rochester, N . Y., PERT Lift Line (36) 

Portland, Ore., LIFT (36) 

El Paso, Tex . , Project Bravo (50) 

Proviso Township, Ill. (36) 

Will County, Ill. (36) 

Brockton, Mass., DIAL-A-BAT (~) 

Rochester, N. Y., Paratransit 
Enterprises, Inc. (36) 

Tucson, Ariz. Handi-Car (33) 

Fairfield , Conn., Department on 
Aging (~) 

Bridgeport, Conn., Coordinated 
System (_§_) 

Pomona Valley, Calif., Senior Citizens 
and Handicapped Transportation 
Authority Get About Transportation 
(_§_) 

Tucson, Ariz., Special Needs Trans
portation Service (33) 

Broward County, Fla., Social Service 
Transportation (33) 

Markets 
Served 

Handicapped 

Handicapped, except 
bl ind, deaf, and 
mentally retarded 

Handicapped 

Handicapped 

Handicapped, 
elderly, low 
income 

Handicapped 

Handicapped, 
e lderly 

Handicapped 

Handicapped, 
elderly 

Hand icapped, 
elderly 

Handicapped, 
elderly 

Hand icapped 

Handicapped, 
elderly 

Handicapped, 
elderly 

Handicapped, 
elderly 

Handicapped, 
elderly 

Handicapped 

Elderl y, Title XX 
recipients, wheel
chair users 

Elderly, Title XX 
recipients, wheel
chair users 

Handicapped , 
elderly 

Handicapped 

Handicapped, 
elderly, low 
income 

Period 
Covered by 
Cost Data 

FY 1977 

1979 

1979 

1979 

1979 

FY 1978 

N.A. 

N.A . 

N . A. 

N.A. 

N.A. 

N.A. 

N. A. 

N.A. 

FY 1978 

N.A. 

1979 

FY 1978 

FY 1978 

June 1979 

7979 

1979 

Cost per 
Passenger 

Trip 

$16.95 

$14.42 

$13.69 

$11.62 

$11.57 

$10.84 

$10.83 

$ 8.87 

$8.40 dial-a-ride 
$3 . 05 subscription 

$ 7.64 

$ 7.31 

$ 6.01 

$ 5 . 88 

$ 5 . 50 

$ 5.49 d ial-a-ride 
$ 1.02 subscription 
$ 1 .92 combined 

$ 5.08 

$ 4.96 

$ 4.80a 

$ 4.75 

$ 4 . 47 

$ 4.43 

$ 4.37 



Table 80 . (Continued ). 

System 

Lincoln, Neb . , Senior Handivan (33) 

Sacramento, Calif., Paratransit, 
Inc . (33) 

Lubbock, Tex . , Citizens for Improved 
Transportation (50) 

Baton Route, La., Special Trans
portation Service ( 33) 

Stratford, Conn., Senior Citizen Service 
(§) 

Lowell, Mass., Roadrunner (33) 

Portland, Me., Regional Trans
portation Program (33) 

Phoenix, Ariz., Mesa Shared Ride 
Taxi (33) 

San Bernardino, Calif. - six dial-a-lift 
and dial-a-ride systems (33) 

Syracuse , N. Y., Call-A-Bus (33) 

Des Moines, la., Paratransit (33) 

Amarillo, Tex., Texas Panhandle 
Community Action Corporation (50) 

Corpus Christi, Tex . , Elderly and 
Handicapped Transportation 
Service (33) 

Phoenix, Ariz . , Dial-A-Ride (33) 

Akron, Ohio, Special Citizens Area 
Transit (§) 

Tulsa, Okla., Elderly and Handicapped 
Tran sportation Program (33) 

Spokane, Wash., YMCA Motor Pool (~) 

Phoenix , Ariz . , Red Cross Dial-A-Ride 
(33) 

aExcludes depreciation . 

Markets 
Served 

Handicapped 

Handicapped , 
e lderly 

Handicapped , 
elderly 

Handicapped 

Elderly, Title XX 
recipients, wheel
chair users 

Handicapped 

Handicapped, 
elderly, low 
income 

Handicapped , 
elderly , low 
income 

Handicapped, 
elderly, low 
income 

Handicapped, 
elderly 

Handicapped, 
elderly , low 
income 

Clients of social 
service agencies 

Handicapped, 
elderly 

Handicapped, 
elderly 

Handicapped , 
elderly 

Handicapped, 
elderly 

Handicapped, 
elderly, clients 
of social service 
agencies 

Handicapped, 
e lderly 

Period 
Covered by 
Cost Data 

1979 

1979 

N.A. 

1979 

FY 1978 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

1979 

Oct. 1978 

1979 

1977 

1979 

SOURCE: References indicated by underlined numbers in parentheses. 
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Cost per 
Passenger 

Trip 

$ 4 . 34 

$ 4.26 

$ 4.06 

$ 4.00 

$ 3.80a 

$ 3.78 

$ 3.66 

$ 3 . 50 

$ 3.46 

$ 3 . 00 

$ 2 .88 

$ 2 .65 

$ 2.50 

$ 2 . 17 

$ 2.13a 

$ 1. 95 

$ 1.79 

$ 1 . 40 
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Specialized transportation ser v ices are often 
operated by a private entity under contract with a 
p u blic lead agency. Einstein found that these 
systems tended to have higher costs per trip . 
Contract ed services had an average cost-effective 
ness ratio of $7 . 41 per trip compared to an average 
of $3 . 18 per t rip for s y stems operated by the lead 
agency. Einstein a lso observ ed that the contract 
rate correlated very highly with cost-effectiveness. 
Systems with the lowest costs per trip tended to 
have the lowest contract rates and also tended to 
carry more passengers per hour . 

The type of lead agency also seemed to influ ~ 
ence the cost-effectiveness . S ystems managed by 
transit agencies tended to have the highest cost per 
passenger, averag ing around $7 . 11 per t r ip . The 
average cost per trip for systems under the control 
or sponsorship of a city or count y gover nment 
agency was $3 . 75 . Systems run by social service 
agencies generally have had t he lowest costs per 
passe nger t rip . There were only two such systems 
in Einstein 's sample. T heir av erage cost was on ly 
$2 . 70 per trip . Some of the systems shown in 
T able 80 with t he lowest costs per trip were al so 
affiliated with social serv ice agenc ies. These agen
cies often employ volunteers to drive the veh ic les 
and per form variou s administrat ive f unctions. 
Their costs, however, tend to b e understated. 
Depr eciation and variou s administrative cost s are 
often excl uded from their calculations of tota l ope ra
ting costs . Their t r anspor tation serv ices also t end 
to be h ighly special ized or restricted . Nevert h e 
less , there is reason to believe thei r transportation 
operations a re generally more cos t - e ffecti v e than 
th ose p rovided by trans it and loca l government 
agencies . 

Table 81 compares t h e cost- effectiveness of a 
number of user-side subs idy programs . T he cost 
effectiveness ratios are generall y comparab le to 
those of t h e special ized- t ransportation services . 
The r ange in the cost per t r ip , however , is much 
sma ller . The most ex pensive u ser-side subsid y 
program--the one in Milwaukee County , Wisconsin-
was more cost-effective than many of t he special ized 
transportation services included in Table 80. It 
should be noted, however, that the cost per t rip 
shown for some of the user-side subsidy progr ams 
does not inc lude the cost of adm in istering t he 
program . Administ rative cost s can increase t he 
av erage cost per t r ip by $0 . 20 to $1. 60 ( 55). 

In Port land, Austin , and Akron , t axi user-side 
subsidy programs were established to s upplement 
the publicly operated s pecialized transportation 
services. The lead agency in each case contracted 
with one or more tax i operators to handle the 
ex cess demand for the specialized service . T he 
tax is were often employed to t ransport semiambu la
tory per sons so that t he s pecialized serv ice's 
lift-eq uipped vehic les cou ld be devoted to serv ing 
persons using whee lchai r s, crutc hes, canes, or 
walkers. In Portland, the t axi s were a lso used t o 
handle long distance trips and other single
passenger t r ips that coul d not be grouped int o a 
s ingle veh ic le . In Akron , Ohio, the tax i user-side 
subsidy program was used to s u ppleme nt the 
specialized transportation service in selected parts 
of the service ar ea and as a subst it ute fo r the spe
cia lized service on nights and weekends . In two of 
t h e three cases, the user- s ide subsidy program had 
a lower cost pe r t rip than t he s pecial ized t r anspor
tation system . The average cost of a trip on the 
Portland LI FT system was $7 . 31, wh ile t h e average 
cost of a subsidized tax i trip was $5. 64. The 
Austin Specia l Transit Service had a cost-effect ive
ness ratio of $10.84 per t ri p, compared to onl y 
$4 .50 per t r ip fo r the supplemental tax i serv ice . 

Only in Akron was the cost-effectiveness of the 
s p ecialized transportation service better than that 
of t he supplementa l tax i user-side subsidy program. 
Akron's SCAT service cost $2.13 per trip, compa red 
to $2 . 96 for a subsidized taxi t r ip. T he cost
effectiveness ratio fo r the specialized t r ansportat ion 
service, however, does not include depreciation . 
T he cost of the supplementa l ta xi service was also 
understated in each case, s ince the cost of admin 
istering t he tax i user-side subsidies was incl uded 
in t he cost of oper ating the specialized transporta 
t ion service . 

At least two cities - -Seattle and Milwaukee-
have h ad an accessible f ix ed - route bus system and 
a tax i user-side subsidy prog ram in operation at 
the s ame t ime. 

Table 79 shows that the accessible fi xed - route 
bus s ystem in Seat tle , t he most heav il y used 
accessible system in the country, had a cost- effec
tiveness ratio of $16 per t rip in 1980, whi le Table 
81 indicates t hat the t ax i user- s ide s u bsidy program 
had a cost-effectivenes s ratio of $4. 46 , including 
administrative costs . As was noted in Chapt e r 
Four, t he two transportation s ervices att ract ed dif 
f e rent segments of t he handicapped population . 
Most of the lift users were confined to wheelch airs 
and were under 65 year s of age. T he t axi user
side subsidy users , on t h e other hand, tended to 
be e lderl y people with low incomes. They genera lly 
did not h ave severe physical disabi lities. 

Mayer, formerly the Managing Di rector of the 
Mi lwaukee County Transit Sy stem, made a compari
son of the accessible fi xed-route bus s y s t em and 
the t ax i user-side s ubs idy program in Milwaukee 
( 76 ) . The regular fi xed-route sy stem included 250 
lift-equ ipped buses operating a long 17 routes . The 

Table 81 . Cost -effectivenes s of ex isting u ser- sid e su bsidy programs. 

Site of Program 

Mi lwau kee, Wis . (~) 

Po rtland, Ore. (§,~.§_) 

Aus tin, Tex . ( ~ ) 

Seattle, Wash. ( ~ ) 

Santa Clara County, Calif . (ll) 

Mon tgomery , Ala. (~) 

A kron, Ohio (~) 

Kan sas City , Mo. ( ~ ) 

Los An geles Harbor Area ( ~ ) 

Sunnyvale , Calif. Ql_) 

Pa lo Alto, Ca lif . (ll) 

Fr emon t , Cal if. CIT) 

San Leandr-o , Calif. (ll) 

Kinston , N. C . (~ ) 

Lawrence , Mass . ( ~ ) 

Da nville, Il l. (~) 

Laf ay e tte , Cal if. ( ll) 

Pe riod 
Covered by 
Cost Data 

1980 

Sept. ·Nov. 1978 

FY 1978 

1980 

1976 

1979 

Oct. 1978 

May 1977-April 1978 

1978/79 

FY 1977 

FY 1977 

1976 

1977 

1979 

1979 

1976 

FY 1976 

Cos t pe r 
Passenger 

Trip 

$7 .26 

$5 .64a ,b 

$4.so•·b 

$4 . 46 

$3.24b 

$3.05 

$2.968 ' b 

$2 . 92 

$2.83 

$2. 30b 

$2 . 25b 

$2.1 1 

$1 .85 

$1. 47 

$1 .24 

$1 .22 

$0. 63b 

aThe user- s ide s ubs id y program in this ci t y supplemen ts the 
p ublicly operated s peciali zed t ran sportat ion serv ice . 

bSubsidy cos t per trip ; does not include the administrat ive cost. 

SOURCE: References indica ted by the und er lined n umbers in 
pare ntheses . 



user-side subsidy program utilized taxi companies 
as well as a private, for-profit carrier with lift
equipped vans that specialized in the transportation 
of wheelchair users. People who used wheelchairs, 
walkers, or crutches and people who were legally 
blind were eligible for the user-side subsidies. 
Initially, they paid $1 for a taxi ride plus any 
amount over $7 on the tax imeter . Later , they had 
to pay a base fare of $1. 50 per taxi trip, but the 
max imum subsidy per trip was raised to $9. 50 fo r 
wheelchair users and $6. 50 for other eligible per
sons. In a ty pical month , wheelcha ir users made 
only 60 trips on t he lift-equipped buses . By 
contrast, wheelchair users took about 8,250 sub
sidized taxi trips per month, and the other e ligible 
users made an additional 6,750 trips by t axi. 
Mayer estimated that t he extra cost of maintaining 
the lifts was approximately $1,000 per lift boarding. 
Casey estimated that the average cost of trans
porting a lift user on the accessible bus system in 
Milwaukee was $661 in 1980 ( 47) . By contrast, the 
average total public cost of a subsidized taxi trip in 
Milwaukee was $7.26 in the same year (55). The 
Milwaukee County Transit System subsequently 
stopped deployi ng the lifts on the fixed-route bus 
system and opted instead for the tax i use r-s ide 
subsidy program to serve the transportation needs 
of handicapped people in the Milwaukee County 
area . 

COST-EFFECTIVENESS OF SENSITIVITY ANAL VSIS 

It is clear from the above discuss ion that 
cost-effectiveness is a variable. Both the cost and 
the utilization of existing transportation systems 
and programs for hand icapped people hav e var ied 
considerably. Thus, the cost-effectiveness of these 
services has also been highly variable. 

Previous studies have generall y produced only 
a single estimate of the cost-effectivenes s of each 
alternative method of transporting handicapped 
people. These estimates for any given alternative 
have differed among the studies, primarily because 
of differences in the assumptions and methods used 
to determine costs an d ridership. Based on these 
single estimates of cost-effectiveness , previous 
researchers determined the most cost-effective 
solution for either the entire transportation handi
capped population or for specific mar ket segments 
within the transportation handicapped population . 
Because cost-effectiveness is a v ariable and not a 
constant, the result s of previous research may not 
apply to all urban areas or to all si tuations. For a 
certain market segment under a specific se t of 
circumstances , a specia lized door-to -door trans
portation system may be the most cost-effective 
solution. However, for the same market segment 
under a different set of ci r cumstances , some other 
solution may be more appropriate. Previous studies 
have not analyzed t he variability of cost- effec
tiveness to determine under what conditions one 
alternative is preferable to all others . In NCHRP 
Project 8-27, an- analysis was made to test the 
sens itivity of cost-effectiveness to changes in a 
number of variables . 

The major d ifficulty in determining cost
effectiveness lies in estimating the demand for 
alternative transportation se r vices . Th is problem 
stems p r imar ily from an insufficiency of reliable 
data o n t he relationship between the amount and 
level of serv ice p rovided and the resulting demand 
for that service b y handicapped persons . Rather 
than make any u nverifiable assumptions about t his 
relationship , the demand for alternative transporta
tion services was t reated as an exogenous variable 
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in the sensitivity analysis of cost-effectiveness . In 
other words, the demand was allowed to v ary ov er 
a wide range without regard to the amount o r level 
of service provided. For the accessible bus alter
native, the demand was varied to determine what 
effect it wou ld have on the cost of operating a fully 
accessible f ixed-route public bus system. For the 
specialized transportation service a lternative, t he 
magnitude and hourly distribution of the demand 
was used to determine the number of vehicles and 
vehicle-hours of service needed to handle it under 
different levels of vehicle productivity . Similarly, 
for the taxi user-side subsidy alternative, the 
magnitude and hourly distribution of the demand 
was used to determine the extra number of taxicabs 
and cab-hours of service, if any , needed to accom
modate t he additional taxi ridership . The results of 
the entire analysis indicated the levels of ridership 
and other conditions under which one alternative 
could be come more cost-effective than the others. 

Accessible Bus Systems 

Figure 2 presents the total annual additiona l 
cost of operating a fi xed-route bus syst em after it 
has been made f u lly accessible to handicapped 
people in urban areas of 50,000, 200,000, 750 , 000, 
and 1,250,000 population . The total add itiona l cost 
was divided into three leve ls . T he Leve l I costs 
represent direct outlays by the transit authority or 
agency to pu rc hase the wheelchair lifts, to maintain 
the lifts, and t o f und add itional ex penditures for 
insurance, marketing and promotion , and driver 
training. The lifts were amortized over 10 years at 
a discou nt rate of 10 percent. The Level 11 costs 
represent the cost of delays in the service due to 
increases in bus stop dwell times to load and unload 
lift users and to lift malfunctions. They are the 
sum of the products of the bus operating cost and 
the delay times of lift boardings and lift malfunc
tions. These are not out-of-pocket costs , nor do 
they necessaril y translate into direcL e xpenses for 
the transit operator . They a re included in Figure 
2 to show how delay costs increase with lift use. 
At some unknown point, t he cumulative delay can 
become la rge enough to require schedule revisions 
and add itional platform hours. The cost of this 
addition a l service can be al located to serving the 
transportation handicapped market . Thus far, 
additiona l service costs have not been necessa ry 
within the range of daily lift boa rd ings experienced 
by e xisting accessible fixed-rou te bus systems . 
T he Level 111 costs represent the costs to other bus 
passengers of de lays caused by I ift dep loyment and 
malfunctioning. Like the Level 11 costs , they do 
not represent out-of-pocket ex penses for the transit 
operator. They are included in Figure 2 to illus
t rate how the level of service could be affected at 
high levels of lif t usage. 

As Figure 2 shows, the total a nnual Level I 
cost does not vary with lift usage . Inst ead , Level 
I costs depend primari ly on the number of buses to 
be equipped with wheel c hair lifts and the number of 
d river s to be specially t rained. Both of these 
numbers are a function of city size. Thus, a fully 
accessible bus system operati ng in a city of 50 , 000 
population might incur an addit ional a nnual cost of 
approximately $13,500 . This annual Level I cost 
would increase to $87,000 in a city of 250,000, 
$240,000 in a c ity of 750 , 000, and as much as 
$1,600,000 in a city of 1, 250 ,000 . As daily lift u se 
increases , the annual Level I cost per lift user 
decreases. For e x ample, if a fully accessib le bus 
system in a met ropoli t an area of 750,000 transported 
on ly 50 lift users a day or 18,250 a year, the Level 
I cost per trip would be $13.1 5. If t he daily lift 
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Figure 2. Annual cost of an accessible bus system as a function of populati on 
si ze and dai ly lift usage . 

use increased over time to 200 per day or 73,000 
annually , the additional cost per trip would d rop t o 
$3.29. 

Figure 3 shows more clearly how the cost
effectiveness of an accessible bus system improves 
as lift util ization increases. The Level I cost per 
trip was estimated to range from $50 under t he low 
estimate of ridership to $7 under the high estimate. 

The typical cost per trip was estimated to be 
around $11 to $12. These cost-effectiveness ratios 
apply to fully accessible fixed-route bus systems 
that have been in operation long enough to achieve 
some stability in the level of lift use. During the 
period in which a transit system is acqui r ing lift
equipped buses and implementing accessible bus 
service, lift utilization can be extremely low and the 
cost per trip ex tremely high , as Table 79 attests. 
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Figure 3. Cost per l ift boarding for an access ible bus system as a function 
of city s ize and daily lift usage . 

Specialized Transportation Services 

The cost of providing a specialized door-to
d oor transportation serv ice depends on a number of 
facto rs . One of these is vehicle productivity, 
which reflects how wel I the service provider can 
group trips into as few veh icles as possible. 
Existing specialized transportation s ervices hav e 
achieved productivities from as low as 1. 5 trips per 
vehicle per hour to as high as 12 t rips per vehicle 
per hou r. The upper level of vehicle productivity 
has been reached by some systems t hat specialize in 
provid ing subscription service or in serving groups 
of people . Typical vehicle productivities for 
demand-responsive ser vices have been in the range 
of two to s ix trips per vehicle-hour. Veh icle 
productivity, in conjunction with the magnitude and 
hourl y distribution of the demand, determines the 
number of veh icles and drivers needed during each 
hour of operation. T he total number of vehicle
hours of service provided during t he day greatly 
influences the cost of the service . For a given 
number of dail y veh icle-hours of service, the total 
cost will depend on hourl y wages, the types of 
vehicles used, and the ability of the ser vice pro
v ider under the work ru les to tai lor t he sup ply of 

service to the demand. These factors--productiv
ity, magn itude and hourly distribution of demand , 
hours of operation , hourly wages, f lexi bility of 
work r ules , and markets served--were varied to 
determine their effect on the cost-effectiveness of 
specialized transportation services. 

Figure 4 shows the total annual cost of operat
ing a specialized transportation service as a fu nc 
tion of daily ridership , the dail y distribution of 
ridership , and vehicle productivity. The total cost 
includes direct oper ating costs, ind irect costs, and 
vehicle depreciation. In th is figure, t he hourly 
wage was assumed to be $6 and work r ules were 
a ssumed to be flexible enough to allow the service 
provider to adjust the number of vehicles in opera
tion during four periods of the day--the morn ing 
p eak period, the midday period , the evening pea k 
period , and the n ight period. 

As the u t il ization of t he •service increases, the 
importance of high vehicle p roductivity in limiting 
the total cost b ecomes mor e critical. If the distri 
bution of the demand follows the normal pattern of 
a morning and evening peak period and special ized 
service is provided during 11 hours of the day, the 



78 

~ 

C 
0 

-- A.M. and P.:-1. peaks , I I hours of service per day 

--- Hidday pea k, II hours of s er vice per day 

Assumptions : Li ft-equ i pped vans 

SB Dr iver wage • S6 per hour 

Flexibl e work rules 

S7 

$6 

';; $5 
C 

SJ 

$2 

SI 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 

/ 
/ 

/ 
/ 

/ 

1,000 2,000 
Dai l y Ri dership 

Figure 4 . Annua l cost of a s pec i al ized l if t-equ i pped van service 
as a func ti on of daily ri ders hip , productivi ty , and 
distr ibution of dema nd . 

total annual cost of serving 400 passengers a day 
can rise from $0 . 3 mi llion to $0.8 million as the 
productivity drops from six trips per vehicle per 
hour to only two trips per vehicle per hour. If the 
service is provided 300 days a year, the cost per 
trip, or cost-effectiveness ratio, rises from $2.38 to 
$6. 77 as the productivity drops from six trips per 
vehicle per hour to two trips per vehicle per hour . 
The annual cost of transporting 1,000 passengers a 
day r ises from $0. 7 million to over $2.0 million as 
the productivity drops from six to two trips per 
vehicle per hour. Thus , as dai ly ridership 
increases, the effect of vehicle productivity becomes 
more pronounced. Total annual costs can be pro
hibitively high unless efforts are made to increase 
vehicle productivity . Fortunately , as ridership 
increases within a given service area, it becomes 
easier to group two or more trips into a single 
vehicle. 

The distribution of the demand over the day 
also has an effect on the total cost and, conse
quently, the cost-effectiveness of a specialized 
transportation service . Interestingly, it costs 
about as much to provide 11 hours of service a day 
to handle a demand that peaks at midday as it does 
to provide 16 hours of service to handle a demand 
that follows the more traditional peaking in the 
morning and early evening, r egardless of the ve
hicle productivity . The demand for specialized 
door- to-door transportation often peaks during the 
midday when the service handles primarily n utri
tion , social service, and medical trips . As Figure 4 
shows, under flex ible work rules , it requires more 
vehicle-hours of service to accommodate this patte rn 
of demand than it does to accommodate two peak 
periods , assuming that the service operates 11 
hours a day in both cases. 

Figure 5 illustrates the relationships between 
total annual cost and dai ly ridership, wage rates, 
and productivity for a specialized transportation 
service utilizing lift-equipped vans. The graph is 
based on 11 hours of service per day and a doub le
peak distribution of demand. It shows that high 
wage rates and low vehicle productivities can ser
iously reduce the cost-effectiveness of a specialized 
transportation service. If the hourly wage is $8 
and the system is unable to handle more than two 
trips per vehicle per hour , the annual cost of 
serving 400 passengers a day for 300 days during 
the year is approximately $1 million or $8.33 per 
trip . By lowering the hourly wage to $4 and 
imp roving vehicle productivity to six trips per 
veh icle per hour, the same demand can be served 
at an annual cost of approximately $0.2 million or 
$1 . 85 per trip. 

The cost of providing a specialized transporta
tion service with lift-equipped vans can be reduced 
if the service provider has the flexi b ility to vary 
the amount of service provided during the day in 
response to fluctuations in the demand. This is 
illustrated in Figure 6. If the service provider is 
prohibited by the work rules from varying the 
number of vehicles in operation during different 
periods of the day , the annual cost of transporting 
400 passengers a day can range from $0. 31 mi I lion 
to $0. 95 million depending on the maximum achiev
able vehicle productivity. If , however, the service 
provider is able to adjust the amount of service 
provided according to the highest hourly demand 
during a g iven time period, t he annual cost can be 
lowered to a r ange of $0.29 million to $0.8 million . 

The foregoing relat ionships between costs and 
daily ridership , wage rates, vehicle produc..tivity, 
hours of operation, temporal distribution of demand, 
and variabi lity of the service supply also apply to 
specialized t ransportation services that use sma ll 
lift- equ ipped buses instead of vans. T he cost s, 
however , wi II be higher by an average factor of 
1 . 15 because of the somewhat highe r capital and 
operating costs of the small buses. 

Figure 7 illustrates how the cost-effectiveness 
can change for typical levels of ridership. It 
presents the cost per trip as a function of daily 
r iders hip , productivity , city s ize, and the market 
segments el igible for the service. The bar chart is 
based on a wage rate of $6 per hour , flexible work 
rules , 11 hours of s ervice per day, and a doub le 
peak distribution of demand. 

Specialized transportat ion services tend to 
become more cost-effective as cit y size increases. 
In urban places of 25,000, the cost-effectiveness 
can range from $3 . 70 per trip to $14. 70 per trip 
depending on the level of ridership, the produc
tivity, and the markets served. The cost per trip 
in urban areas of 200 , 000 population can vary 
between $2.10 and $8.15. In metropolitan areas 
with populations above 750,000, the cost-effective
ness can range between $2 and $7 per t r ip. 
Specialized transportation services can be more 
cost-effective in larger urban areas because the 
fi x ed costs can be spread over a greater number of 
passengers. The services are also more likely to 
achieve higher productivities over longer periods of 
the day than is possible in smaller communities. 
Offsetting this to some ex tent is the longer length 
of trips in large cities . As noted earlier in this 
chapter, Einstein ' s study revealed that a service 
provider can increase the cost-effectiveness of the 
system by subdividing the service area and concen
trating the most vehicle-hours of ser v ice in t hose 
zones where the density of the demand is greatest. 
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Fi gure 5. Annual cost of a special i zed l ift -equipped van service as a 
function of dai ly ridership, produc tivity and wage rate. 

Eligibility has a much greater impact on the 
total cost than it does on the cost-effectiveness. 
The total annual cost will be much smal ler if the 
service is limited to only the severely hand icapped 
population, consisting of persons who cannot use 
regular public transportation at all. If eligibility is 
extended to include moderately handicapped persons 
or people who can use regu lar public transportat ion 
although with a lot more difficulty t han able-bodied 
people, t he total cost can rise considerably, but the 
cost- effectiveness may not change significantly. 
For example , in an urbanized area of 750,000 popu
lation , the total annual cost of a specialized trans
portation service for severely hand icapped people 
only can run from $0.15 million to $1 .5 million, 
depending on the average vehicle p roductivity, the 
level of the demand, and other factors . If the 

service is also offered to moderately handicapped 
people, the total annual cost may range from $0.16 
million to $2.5 million . On the other hand, the 
range in the cost-effectiveness is about the same 
whether the service is provided for severely trans 
portation handicapped persons only or for both 
severely and moderately transportation handicapped 
people. In the former case , t he cost per trip may 
vary from $2. 30 to $7 . In the latter case, it can 
vary from $2.10 per trip to $6.90 per trip. A 
service provider may be able to achieve higher 
vehicle productivities by expanding the market and 
thereby improve the cost-effectiveness of the sys
t em . However , the marg inal cost of serving an 
additional ma r ket may be beyond the col lective 
financial capabil it ies of t he serv ice provider and the 
other sponsoring agencies. 
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The potential of the local taxicab industry to 
accommodate the transportation needs of t ransporta
tion handicapped people depends on the supply of 
taxicab service in the community and the willingness 
of individual taxi operators to increase the util iza
tion of their fleets , driver s , dispatchers, and other 
resources to serve this market. A computer simula
tion model was developed to determine the extra 
number of taxis and cab-hours of serv ice required 
to handle the additional ridership t hat might be 
generated by a tax i user-side subsidy program . 
Among the variables considered were the current 
supply of taxis, the current as well as the potential 
productivity of the taxi fleet , and the daily rider
ship and its d istribution over the day. The results 
showed that , in most cases, taxi operators can 
carry a large number of additional trips without 
adding ex tra vehicle-hours of ser vice. For ex am
ple , in a small community with a taxi f leet of 25 
cabs, between 220 and 300 additional taxi t r ips per 
day could be accommodated without any increase in 
service. In a much larger urbanized a rea with 375 
taxicabs, over 21 000 additional daily taxi trips could 
be handled with the existing supply of service . 
The increased taxi r idership can be accommodated 
through greater ridesharing and a reduction in the 
amount of idle time. 25 ,000 50,000 200 ,000 750,000 1,250,000 

Populatioa Size and i ransporta tion Handicapped J.larket Segment 

SV = Severely Transporta t ion Handi capped 
S&M • Severely Transportat ion Ha ndica pped a nd Moderately Tra nspor

tation Handi capped 

Figur e 7. Cost per trip of a special ized l ift-equi pped van service as a 
f unction of market segment, city size , dail y ridership , and 
productiv ity. 

It has been estimated that at least 20 percent 
of the severely handicapped popu lation are physi
cally unable to ride in tax icabs (8, 53). For these 
people , it was assumed that the user-side subsidy 
program wou ld provide lift-equipped vans to be 
operated by the participating taxi companies under 
contract with the subsidizing agency. 



Figure 8 shows how the cost-effectiveness of a 
tax i user-side subsidy program with lift-equipped 
vans can vary by level of subsidy , ridership, city 
size, and the markets served . The large differ
ences in cost-effectiv eness evident in Figure 8 are 
the result of differences in the cost of providing 
the supplemental lift-equipped van service. In a 
community of only 25,000 population, the cost of 
operating the lift-equipped vans dominates the total 
cost of the program. The cost per trip can range 
from $4 to $18, depending on the tax i subsidy 
level, the markets served, and the ridership . 
Between 55 percent and 94 percent of the cost is 
attributable to the lift-equipped van service . In a 
community of 200,000 , the cost per trip ranges 
between $2 and $5. In this case , the lift-equipped 
vans account for 30 percent to 75 percent of the 
cost . The number of people requiring the lift
equipped vans is larger in the latter case and, 
hence, the fi x ed cost of the supplemental service 
can generally be spread over a broader base . The 
number of people making subsidized tax i trips is 
also greater. Since the subsidy per tax i trip is 
generally less than the cost of transporting a 
handicapped person by lift-equipped van, the 
larger volume of subsidized taxi trips in the com
munity of 200,000 also tends to lower the average 
cost per trip. Thus, for a given subsidy per trip, 
a taxi user-side subsidy program with supplemental 
lift-equipped van service is more cost-effective in 
larger cities than in smaller urban areas . 

Mobtllty Training 

The cost of training a mentally retarded per
son to travel by bus does not depend on how often 
the trainee uses the bus system af ter successfully 
completing the training program . Thus, the cost 
per trip or cost-effectiveness of this alte rnative 
improves in direct proportion to the number of 
times the trained indiv idual travels by bus. If it 
costs $500 to $700 to train an individual to make a 
particular trip by bus and the individual uses the 
bus system only once a month, the cost per trip 
over a year's time is $20.83 to $29.17 based on 24 
one-way bus trips a year . If , however, the mobil
ity trained individual makes a round trip by bus 
every weekday, the cost per trip over a year's time 
is between $0. 96 and $1. 35 based on 520 one-way 
bus t r ips a year . 

COMPARISON OF ALTERNATIVES 

The results of the preceding sensitivity ana ly
sis can be used to determine under what conditions 
one alter native is more cost-effective than the 
others . In making such a determination, it must be 
remembered that some of the alternatives are not 
necessarily relevant to all market segments of the 
transportation handicapped population . Accessible 
fixed-route bus systems, for example, benefit only 
those handicapped persons who can get to one of 
the bus stops. The wheelchair lif ts on urban 
transit buses benefit wheelchair users and other 
people who cannot climb steps . They generally do 
not help the larger numbers of other handicapped 
people . Tax icab user-side subsidy programs can 
serve t he vast majority of handicapped people. 
However , there is a small subgroup of handicapped 
people, mainly consisting of wheelchair users , who 
are physically unable to r ide in taxicabs . Mobility 
training programs are specifically designed for 
either mentally retarded people or blind people . 
The only alternative among the four considered that 
could conceivably benefit all handicapped persons is 
the door-to-door specialized transportation service , 
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under the assumption that there are no restrictions 
on income, type of disability , location of residence , 
auto availability , or ability to use transit . Thus , 
whenever two or more alternatives are compared, 
the compar ison must be made in t he context of 
serving one or more specific market segments. 

Accesslble Bus Versus Door-to-Door Special Services 

Figure 9 compares the annual Level I costs of 
accessible bus systems with the total annual costs 
of door-to-door specialized t ransportation services 
that use lift-equipped vans. The line labeled "high 
cost specialized van service" represents a system 
with the following characteristics : 

• A maximum veh icle productiv ity of 2 . 0 
trips per vehicle-hour . 

• Driver wage rate of $8 per hour . 
• Six teen hours of service a day. 
• A constant number of vehicles in oper a

tion during daylight hours . 
• Peak periods of demand in the morning 

and late afternoon. 
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This was the most expensive specialized van service 
analyzed in the sensitivity analysis of cost-effec
tiveness. The line labeled "low cost specialized van 
service" represents a system with the following 
characteristics: 

• A maximum vehicle productivity of 6 .0 
trips per vehicle-hour. 

• Driver wage rate of $4 per hour . 
• Eleven hours of service a day. 
• A variable number of vehicles in operation 

during the day depending on the highest level of 
demand during certain time periods. 

• Peak periods of demand in the morning 
and late afternoon. 

This was the least ex pensive door-to-door lift
equipped van service considered in the sensitivity 
analysis. Thus, the two diagonal lines in Figure 9 
represent the upper and lower bounds of the annual 
costs of specialized transportation services for the 
levels of daily ridership shown. Most existing 
specialized transportation systems have had costs 
per trip within t his range. 

Figure 9 indicates the situations under which 
one of the alternatives is more cost-effective than 
the other. In the wedge-shaped area to the left of 
the "high cost specialized van service" line, special
ized lift-equipped van systems will usually be more 
cost-effective than accessible fixed-route bus 
systems. Conversely, in the wedge-shaped area 
below the "low cost specialized van service" line , an 
accessible fixed-route bus system will usually be 
more cost-effective than a specialized lift-equipped 
van service. The large area between the two 
diagonal lines is a transition zone. Either alterna
tive could be more cost-effective in this area, 
depending on the characteristics of the specialized 
transportation service. 

The implications of Figure 9 can best be illus
trated by an example. Consider a large transit 
property with 1,000 buses. If all of the buses 
were equipped with wheelchair lifts, the annual 
additional cost of operating the system would be 
approximately $2.2 million. The cost is not influ
enced by the number of lift boardings, at least at 
current levels of lift utilization. Thus, as the 
number of lift boardings increases, the cost per 
trip goes down. If the 1,000 lift-equipped buses in 
this example could attract 400 wheelchair users a 
day, nearly four times the number transported per 
day by the relatively successful system in Seattle, 
the cost per t rip would be approximately $18, 
assuming 300 days of operation in a year. To 
serve these 400 wheelchair users with a high cost, 
door-to-door, lift-equipped van service would cost 
around $1. 55 million annually . The average cost 

·per trip over a year's time would be approximately 
$13. In this case, even a h igh cost specialized 
transportation service would be more cost-effective 
than the accessible fixed-route bus system with 
1,000 lift-equipped buses. The accessible bus 
system would have to attract at least 560 wheelchair 
users a day to be as cost-effective as a high cost 
specialized transportation service transporting the 
same daily number of wheelchair users. The level 
of lift usage corresponds to a lift utilization rate of 
0.56 lift boardings per day per lift-equipped bus , 
well above the rate of 0.33 lift boardings per day 
per accessible bus achieved in 1980 by the Seattle 
Metro system, the most s uccessful large transit 
property accessible bus system to date . 

Instead of putting wheelchair lifts on al l 1,000 
buses, the transit property in the above example 
cou ld have equipped half of the fleet with lifts. In 
this case, the 500 buses would have to carry at 
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least 280 wheelchair users a day to be as cost
effective as a high cost door-to-door service and 
over 2,000 wheelchair users a day to be as cost
effective as a low cost specialized transportation 
service. At 280 wheelchair users a day, the lift 
utilization rate would still be 0.56 lift boardings a 
day per accessible bus. 

The sensitivity analysis showed that, as the 
daily ridersh ip on a specialized transport ation 
service cl imbs above 200 passengers , the cost per 
trip tends to osci II ate around an average rate with 
the amplitude of the osci llation decreasing as the 
ridership increases. The average cost per trip 
depends on such factors as t he maximum vehicle 
productivity, hourly wage rat e, hours of operation, 
temporal d istr ibution of the demand , and the flex 
ibility of the work rules . A plot of tota l annual 
cost versus dai ly ridership yields virtuall y a 
straight line for ridersh ip levels above 200 passen
gers per day. Below th is th res hold, such a 
straight-line relationsh ip is not very accurate. 
Consequently, Figure 10 was constructed to compare 
the cost-effectiveness of accessible bus and special
ized transportation systems at lower levels of r ider
ship. 

Figure 10 shows that an accessible fi xed-route 
bus system with 100 lift-equipped buses would have 
to attract 46 wheelchair users a day to be as cost
effective as a very cost ly and unproductive door 
to-door, lift-equipped van service. The resu lting 
lift utilization rate of 0.46 lift boardings pe r day 
per accessible bus is st ill above current lift util iza
tion rates but might be attainable . However , a 
much more cost-effective specialized transportation 
service could easily be designated to accommodate 
46 wheelchair users per day. 

A small urban or rural transit system wit h 20 
lift-equipped buses could be more cost-effect ive 
than a special ized , door-to-door system if it could 
attract between 10 and 40 lift users a day . How
ever , it would have to carry at least 78 wheelchair 
users to be as cost-effective as a h igh ly produc
tive, efficiently operated specialized transportat ion 
service with low wage rates . 

Only small urban or rural transit systems with 
15 or fewer lift-equipped buses are likely to be 
more cost-effective than a s pecialized transportation 
service. Such systems would only have to t r ans
por t 10 lift users a day to have a lower cost per 
trip. This corresponds to a li ft utilizat ion rate 
between 0.5 and 1 . 5 lift boa rdings per day per 
lift-equipped bus. A number of small trans it 
systems have been able to achieve lift usage rates 
within this range. 

Accessible Bus Versus Taxicab User-Side Subsidy 

In Figure 11, the annual Level cost of 
accessible bus systems of different s izes ls com
pared with the annual cost of various taxicab user
side subsidy programs for different levels of dail y 
ridership . Two of the five user-side subsidy 
programs shown include a supplemental lift-equ ipped 
van service for wheelchair users who are physically 
unable to r ide in regu lar taxicabs . This service 
was assumed to have the fol lowing characteristics : 

• A maximum pr oductivity of 2. 0 trips per 
vehicle hour. 

• Hourl y wages of $6.00 for the drivers. 
• Eleven hours of operation per day . 
• Peak .periods of demand in the morning 

and late afternoon. 
• A variable number of lift-equipped vans 

in operation during the day depending on the 
highest level of demand during certain time per iods. 
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The results of this comparison are virtually 
the same as those from the comparison of accessib le 
bus systems and van-based specialized transporta
tion services. Transit properties with more than 
100 lift-equipped buses would have to t r ansport a 
much larger daily number of wheelchair users than 
existing accessible bus systems have been able to 
attract in order to be at least as cost-effective as a 
user-side subsidy program with a relatively high 
subsidy per trip of $7. 50. A small transit system 
with 50 lift-equipped buses would be as cost
effect ive as a taxicab user-side subsidy program 
costing $7. 50 per trip if both types of service 
carried approximately 50 wheelchair users a day. 
This implies a lift use rate of 1. 0 li ft boardings per 
day per accessible bus, a rate much higher than 
any accessible bus system of th is size has been able 
to achieve to date. Very small transit systems with 
20 or fewe r lift-equipped buses would most likely be 
more cost-effective than a user-side subsidy pro
gram costing $7. 50 per trip . However, the average 
subsidy per trip in smaller urban areas has gen
erally been under $2 . 50. A small transit property 
with 10 lift-equipped buses would have to carry at 
least 20 wheelchair users a day, or two a day for 
every accessib le bus, to be as cost- effective as a 
taxicab user-side subsidy program with an average 
cost of $2.50 per trip and supplemental lift
equipped vans for peop le who are physically unable 
to ride in taxis. A few small transit properties 
have been able to achieve lift use rates greater 
than 1 . 0, but the majority have not. 

Door-to-Door Special Services Versus Taxi User-Side Subsidy 

There is a considerable overlap in the cost
effectiveness of these two a lternatives. By com
paring Figure 9 with Figure 11, some general condi
tions can be specified under which one alternative 
is likely to be more cost-effective than the other. 

In general , a high cost tax ica b user-side 
subsidy program is more cost-effective than a h igh 
cost, door-to-door specialized van service, regard
less of the level of ridership . For example, the 
annual cost of subs idizing 500 taxi trips a day for 
300 days a year at an average cost of $7. 50 per 
trip . is $1_- 125 million. A specialized transportation 
serv1c_e . with low p roductivity, high hourly wages, 
and r1g1d work rules wou ld cost about $1. 95 mill ion 
annually to transport the same number of handi
capped people. 

Similarly, a low cost taxicab user- side subsidy 
program wil l usuall y be more cost-effective than a 
low-cost specialized transportation service. The 
annual cost of subsidizing 500 taxi trips a day for 
30_0 ~ays a year at an average cost of $1. 00 per 
trip 1s $150 , 000. A door-to-door lift -equipped van 
service with a maximum productivity of 6 .0 trips 
per vehicle-hour, a wage rate of $4 per hour and 
the capability of varying the supply of s~rvice 
according to the demand would cost around $260,000 
annually to transport the same numbers of handi 
capped people. 

Taxi user-side subsidy programs generally 
have a lower cost per trip than specialized trans
portation services, regardless of the demand . In 
order for a specialized transportation service to 
have a lower cost per trip than a user-side subsidy 
program with an average cost of $2.50 per taxi trip 
plus lift-equipped vans, t he specialized service 
would have to operate under the following condi
tions: 

• Wage rates of $4 per hou r. 
• Eleven hours of service per day. 

• Peaking of r idersh ip in the morning and 
late afternoon. 

• Flex ible work rules enabling the service 
provider to vary the number of vehicles in opera
tion in accordance with the demand. 

• A maximum vehicle productivity of at least 
four trips per vehicle per hour. 

If each of the foregoing conditions prevai led and 
the specialized transportation service was ab le to 
achieve an average vehic le p roductivity of six trips 
per vehicle per hour, it would have a lower cost 
per trip than wou ld a user-side subsidy program 
with an average cost of $1 per taxi trip plus lift
equipped vans . Very few existing specialized 
transportation systems currently operate under 
these conditions. 

Moblllty Training Versus Other Alternatives 

Table 82 compares mobi lity training prog rams 
with taxicab user-side subsidy programs and 
specialized transportation services. It first shows 
the annual cost of training 200 mentally retarded 
persons a year at costs of $280, $690, and $1 , 800 
per person. These were the unit costs incurred by 
t h ree actual programs (56,57). The table then 
shows what the average cost per trip would have to 
be to transport each of these 200 mental ly retarded 
per_sons twice a da_y _for 250 days a year either by 
tax, or b y a spec1al1zed transportation service for 
an annual cost equal to the total cost of training 
the 200 people. The resulting costs per trip a re 

Table 82. Comparison of mobility train ing w ith other a lterna tives. 

Cost of Training per Pe .. son 

Cost of training 200. month ly r e 
tarded persons a year to travel 
by bu s $56,000 

Average cos t per trip to trans
por t 200 menta lly retarded persons 
twice a day for 250 weekdays by 
taxi or by special ized transporta
tion at an annual cost equal lo t he 
a nnual mobil ity train ing cost $0. 56 

Number or mentally retarded per-
sons who could be transported 
twice a day for 250 weekdays by 
taxi or by specialized transporta-
tion at an annual cost equal to the 
annual mobil ity train ing cost if the 
cost per trip were: 

$ 1.00 

$ 1 .50 

$ 2.00 

$ 2 .50 

$ 3.00 

$ 4.00 

$ 5.00 

S 7.50 

$10. 00 

112 

75 

56 

45 

37 

28 

22 

15 

11 

$1,SOOc 

$138,000 $360,000 

S1 .38 $3.60 

276 720 

184 480 

138 360 

110 288 

92 240 

69 180 

55 144 

37 96 

28 72 

aCenter In Mental Retardation California State University at Los 
Angeles; SOURCE: Ref. 56. 

bMobi lity Training Program, Sacramento, Cal ifor n ia ; SOURCE: 
Ref . 57. 

cWayne County Association for Retarded Citizens, Detroit , Wich l
gan ; SOURC E : Ref. 57. 



quite low in the case of the $280 per person pro
gram and the $690 per person program. Most 
user-side subsidy programs and specialized trans
portation services have incurred higher average 
costs per trip and, therefore, would not be able to 
match the low costs per trip shown in the table . 
Table 82 also shows how many mentally retarded 
persons could be transported twice a day for 250 
weekdays a year by taxi or by a specialized trans
portation service at different costs per trip for an 
annual cost equal to the total cost of training 200 
mentally retarded persons a year to use the bus 
system. For the lowest cost mobility training 
program, the number of people in each case is well 
below 200. For the program costing $690 per 
person, the number of people is less than 200 in 
every case except the user-side subs idy program or 
the specialized transportation service costing $1 per 
trip. In general, mobility training programs with 
unit costs similar to those in Los Angeles and 
Sacramento are highly cost-effective compared to 
the other alternatives. However, when the cost of 
training reaches as high as $1,800 per individual, 
mobility training begins to lose some of its appeal. 

SUMMARY 

Several previous studies have addressed the 
question of what is the most cost-effective way of 
meeting the transportation needs of transportation 
handicapped people . These studies have generally 
found one approach to be more cost -effective than 
all of the other alternatives . 

Cost-effectiveness, however, is a variab le. 
The cost-effectiveness of any alternative will vary 
depending on the interaction of many factors. The 
cost of transporting handicapped people on existing 
accessible fixed-route bus systems has ranged from 
$16 per lift user to over $1,000 per lift user. 
Existing specialized transportation services have 
had costs per passenger trip ranging from $1.40 to 
$16. 95 . User-side subsidy programs have costs 
between $1 . 47 and $7. 26 per passenger trip. 
Because there is some overlap in these ranges of 
cost-effectiveness ratios, it is possible that a par
ticular alternative may be more cost-effective than 
the other alternatives under certain conditions and 
less cost-effective under other ci rcumstances. 

A sensitivity analysis of the cost-effectiveness 
of four transportation alternatives showed that no 
single alternative is the most cost-effective for a ll 
market segments under al I situations . However, the 
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analysis did indicate the circumstances for wh ich 
one a lternative is likely to be preferable to all 
others. 

Accessible fixed-route bus systems general ly 
will not be as cost-effective as taxicab user-side 
subsidy programs and specialized transportation 
services in serving wheelchair users and other 
severely handicapped persons who cannot board 
conventional urban transit buses. Large and 
medium-sized transit properties would have to 
transport a much larger number of wheelchair users 
each day than existing accessible bus systems have 
been able to attract in order to be at least as 
cost-effective as the most expensive specialized 
transportation service or user-side subsidy pro
gram. Only small urban or rura l t ransit systems 

with 15 or fewer lift-equipped buses could be more 
cost-effective than a specialized transportation 
service. 

There is considerable overlap in the cost
effectiveness of specialized transport ation services 
and taxicab user-side subsidies. In general, how
ever, the most expensive tax icab user-side subsidy 
programs usually h ave lower costs pe r trip than the 
most expensive specialized t ransportation services . 
Likewise, the least expensive user-side subsidy 
programs tend to have lower costs per t rip than 
most many-to-many specialized t ransportation sys
tems. In order for a specialized transportation 
service to be more cost-effective than taxicab 
user-side subsid ies , it would have to have low 
driver wage rates , a maximum vehicle productivity 
of at least fou r trips per vehicle per hour , and the 
capabi lity to change the n umber of vehicles in 
operation during certain periods of the day in 
response to the demand . Most many-to-many, 
demand-responsive , special ized transportation ser
vices operated by transit authorities or local 
governments would have difficulty meeting those 
conditions . 

Mobil ity training appears to be a highly cost
effective way of meet ing some of the transportation 
needs of mentally retarded persons. It will gener
ally cost less to train 200 mental ly retarded persons 
a year in how to use the local bus system to make 
certain trips than it will cost to transport the 200 
mental ly retarded persons twice a day for 250 
weekdays a year by taxi or by a special ized trans 
portation service . The cost of mobil ity training can 
be less than $300 per individual , although costs as 
high as $1,800 per individual have been incurred. 
As the cost of mobility training rises above $1,000 
per person, it begins to lose some of its appeal . 

INTERPRETATION, APPRAISAL, AND APPLICATION 
The cost-effectiveness of any solution to the 

transportation problems of hand icapped people 
depends on many factors. Therefore, it is not 
possible to specify a single solution that is the most 
cost-effective for all market segments under all 
situations . However, t hrough a sensitivity analysis 
of the factors that determine or influence cost
effectiveness, it is possible to specify the condi
tions under which one solution will be more cost
effective than the others. In most cases, it wi 11 be 
necessary for local planners to conduct such an 
analysis to determine the most cost-effective solu
tions for thei r own community. To provide local 
planners and decision-makers with gu idelines to 
assist them in identifying cost-effective solutions 

for their own urban areas , a separate volume has 
been prepared for NCHRP Project 8-27. NCHRP 
Report 262, "P lanning Transpor tation Services for 
Handicapped Pe r sons--User's Guide" provides prac
tical guidance on how to perform a cost-effective
ness analysis at the local level. 

The material in the User's Guide should assist 
planners in identifying and evaluating alternative 
ways of improving the mobility of handicapped 
persons who have di fficulty us ing regular public 
transportation services. The intent of the guide-
1 ines is to address not on ly the transportation 
needs of the entire transportation handicapped 
popu lation but also the needs of specific market 
segments . 
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Determining the more cost-effective ways of 
meeting the transportation needs of handicapped 
people at the local level requires a systems analysis 
approach involving the steps outlined in Figure 12. 
The general procedure is dependent on the selection 
of a specific geographical area and the market 
segments to be served. It includes a cost-effec
tiveness analysis of alternative ways of serving the 
transportation needs of these market segments. 
Although the steps in Figure 12 are portrayed in a 
linear sequence, there will be opportunities to 
conduct some of the steps in parallel , and several 
iterations of parts of the process may be required. 
Each major step is treated as a separate chapter in 
the User's Guide. 

The worksheets and charts in the User's Guide 
provide practical guidance on how to perform a 
cost-effectiveness analysis at the local level. By 
using the worksheets and procedures contained in 
the guidelines, planners can estimate the various 
levels of cost and effectiveness associated with a 
wide range of transportation options for handi
capped people . In addition, the planner or analyst 
can estimate the use of alternative services by 
handicapped people. More importantly, the guide
lines give planners a means for conducting a sensi
tivity analysis that permits the evaluation of margi
nal increases or decreases in services and the 
determination of the effects these changes wil I have 
on utilization as well as on the costs to the agencies 
that provide the services. A very comprehensive 
set of alternatives can be generated and evaluated 
through the procedures outlined . 11 lustrative 
example problems are included showing the applica
tion of the worksheets and procedures to the solu
tion of typical problems . 

Because some urban areas may not have an 
extensive data base to support transportation plan
ning for handicapped people, the User's Guide 
contains numerous default values or transferable 
parameters derived from national and local sur
veys and other research reported in Chapters Two 
through Five of the final report. However, it is 
important for planners to use local knowledge and 
information whenever possible and to apply it to the 
worksheets and procedures in the User's Guide . 

CHAPTER SEVEN 

Step l 

Estimate the Transportation Handicapped 
Market Segments and The i r Current 

Travel Characteristics 

Step 2 

Obtain Background Informati on on 
Existing Service Providers 

and Unmet Needs 

Step 3 

Select Alternative Transportation 
Services to be Evaluated 

• Accessib l e Fixed-Route, Fixed
Schedule Bus 
Specialized Door-to-Ooor Services 

• User-S ide Subsidies 
• Cocnbi nat i ans 

Step 4 

Estimate Demand for Al ternative 
Transportation Services Selec:ted 

Step 5 

Determine Unit Cost of Operati ng a 
Part icular Transport ation Service 

Step 6 

Determine Cost of Providi ng 
Transportat i on Services 

Step 7 

Perform a Cost-Effect iveness 
Analysis 

Figure 12. Genera l Steps in a Cost-Effec
tiveness Analysis. 

CONCLUSIONS AND SUGGESTED RESEARCH 

CONCLUSIONS 

The transportation handicapped population is a 
small but very diverse segment of the genera l 
population. Although only 5 percent of the people 
5 years of age or older living in urban places have 
difficulty using mass transportation services and 
facilities because of a physical or sensory impair
ment or health condition , these people constitute a 
heterogeneous market for public t r ansportation. 
They differ from each other in many ways including 
their functional limitations and capabilities, their 
frequency of travel, their desire and need to travel 
more often, their financial resources, and their 
access to private automobiles. In planning for the 
transportation needs of this smal I but diverse group 
of people, it is important to stratify the trans
portation handicapped population into distinct mar
ket segments consisting of people with similar 
transportation problems and needs . 

Three factors seem to be the most important 
and useful for segmenting the transportation handi
capped population. They are: 

• Overall ability to use public transporta-
tion. 

• Type of physical o r sensory limitation. 
• Access to private automobiles. 

It is important to distingu ish between trans
portation handicapped people who can use transit 
and those who cannot . Nearly half of all trans
portation hand icapped people are able to use exist
ing public transportation services and facilities with 
only slightly more difficulty than able-bodied 
peop le. Only one out of every five transportation 
handicapped person s cannot use regular public 
transit at all. The transportation needs of those 
who can use transit can often be accommodated 



through various relatively inex pensive improvements 
in the vehicles, facilities, and operation of the 
transit system . Those who cannot use transit, 
however, will generally require more expensive 
solutions . 

Knowing a person's physical and sensory 
limitations can indicate to the planner what kinds of 
problems that individual might have in attempting to 
travel by public transportation . From this knowl
edge, the planner can devise alternative solutions 
that are linked to specific physical problems or 
barriers and determine the number of people who 
might benefit from or be affected by each alterna
tive . However, market segmentation by functional 
disability presents its own problems and limitations . 
Many handicapped people have more than one func
tional disability. Wheelchair users provide a classic 
e xample . According to UMTA's nat ional survey of 
transportation handicapped people, some wheelchai r 
users claim that they are able to use public trans
portation, although with some degree of difficulty . 
The reason for this seeming anomal y lies in the fact 
t hat many of these people only use a wheelchai r 
occasionally . Thus, the wheelchair user market 
segment could be subdivided into those who require 
a wheelchair at all times for mobility and those who 
do not always need a wheelchair for getting around . 
The former group could be further stratified into 
two more groups--paraplegics and quadriplegics . 
Thus, not even wheelchair users constitute a homo
geneous group of t r anspor tation handicapped 
people. 

The transportation ha ndicapped population does 
not constitute a captive market for accessible public 
transportation services . Pub I ic transit users have 
often been divided into two groups--captive r iders 
or those who must rely on public transportation for 
nearly all of their transportation needs , and choice 
riders or those who have other means of' transpor
tation but choose to use public transit ins'tead. It 
is c lear from this research that if accessible public 
transportation were available, many transportation 
handicapped persons would fall into the category of 
choice riders . According to the UMT A national 
survey, over 40 percent of transportation handi
capped people 15 years of age or older are licensed 
to drive and over two-thirds of all transportat ion 
handicapped people own at least one automobile. 
One of the major reasons g iven by hand icapped 
people for not using accessible fixed-route bus 
systems , specialized transportation services, and 
user- side subsidies is the availability of private 
automobile transportation . Determining how many 
transportation handicapped people have access to an 
automobile may be one of the best ways of gauging 
the demand for alternative transportation services 
for handicapped persons . 

Unless barrier-free transportation can signifi
cantly lead to greater employment among transpor
tation handicapped people, the potential effective
ness of any transportation solution may be limited. 
Handicapped people in general travel less than half 
as often as other people . However, much of this 
difference in trip-making is because most transpor
tation hand icapped people are unemployed. Trans
portation handicapped people 16 years of age or 
older make about one-four th as many work trips as 
other people in this age group , but they make 
about 70 percent as man y nonwork trips. Although 
it may be important to narrow and possibly close 
the 30 percent gap in non work travel, this gap, 
nevertheless , is not as large as commonly believed . 
Barrier-free transportation , therefore, could have a 
much greater impact on the mobili ty of transporta
tion handicapped people if it enabled larger num
bers of them to gain employment r ather than to 
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enable s impl y some of them to make a few more 
nonwork trips . However, it is doubtfu l that 
barrier-free t ransportation services will s ignificant ly 
lower the unemployment rate of transportation 
handicapped people . Near ly half of all transporta
tion handicapped people are over 65 years of age , 
and a lac k of t r ansportation is not one of the major 
reasons why many younger handicapped people are 
unemployed . 

Despite the difficulty of measu r ing it , the 
latent demand for additional travel by transpor tation 
handicapped people appears to be su r prisingly low, 
given the fact that these people generally t ravel 
less than half as often as the genera l public. This 
may partia ll y ex plain why many ex isting accessible 
fi x ed-route bus s y stems, spec ia lized transportat ion 
serv ices , and user-side subsidy programs have 
been underuti lized. Previous measures of latent 
demand indicate that it is only a fraction of the 
current average rate of trip-making among trans
portation handicapped people . This implies t hat 
transportation handicapped people are a lready 
making most of their desi r ed trips . Even if a 
barrier-free transportation service could satisfy t he 
apparent latent demand, the resulting average daily 
trip rate would still be much lower than that of the 

·general publ ic . 
Barrier-free transportation for handicapped 

people can be expensive , regardless of how it is 
provided . The total annual cost of making an 
existing fi xed-route public bus system access ible 
to handicapped people depends primari ly on the 
number of lift-equipped buses in t he fleet . As a 
rule of thumb , t he average additional cost of oper 
ating a fi x ed-route bus system that has been made 
accessible to handicapped people is approximatel y 
$2 , 000 annua lly per lift-equ ipped bus for wheelchair 
lifts and other vehicle modifications , lif t mainte
nance, driver t rain ing , and additional marketing 
and insu rance. T hus, the annual cost for a syst em 
with 200 lift-equipped buses wou ld be approximately 
$400 , 000. If Lhe s ystem transported an average of 
one lift user per day per lift-equipped bus--a rate 
much higher t han that achieved by any ex isting 
accessible fi xed-route bus syst em--the cost per trip 
would be approx imately $5.50. At the more common 
rate of O. 1 lift boardings per day per lift-equipped 
bus , the cost per t rip would be close to $55 . 
Spec ialized t r ans portation s ys t ems generally cost 
between $8 and $23 per vehicle-hour of service , 
unless t he service p rovider relies heavi ly on vo lun
teer s for drivers. The cost per trip depends on 
many factors and can easily r a nge f rom $2 to $15 . 
The average cost of subsidizing a transpor tation 
hand icapped person's tax i travel can vary fro m 
under $1 to over $7 per t r ip. This cost can add 
up to hundreds of thousands of dollars annually if 
the subsidy per trip is high and no limits are 
placed on eac h individual's amount of subsidi zed 
travel. Thus , regardless of which approach is 
taken, the prov ision of transportation ser v ices for 
hand icapped per sons c an entail a considerable 
amount of public ex penditure . 

To date, none of the above approaches has 
had a s ign ifi cant impact on the mob ility of most 
transportation hand icapped people . These ap
proaches generally have not caused lar ge numbers 
of transpor tation handicapped people to t r av e l mor e 
often or to new p laces. Utilization rates and mar
ket penetr ation in many cases have been ex t r emely 
low. Many eligible persons often do not even 
bot her to reg ister for specialized transportat ion 
s e rvices and user -side subsidies . Gener a lly, the 
people who have benefited the most so far from 
attempts to provide barrier-free transport ation are 
those who have little or no access to privat e auto-
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mobiles. In most cases, only a few transportation 
handicapped people have accounted for the majority 
of trips made on accessible buses, specialized 
transportation services, and tax is participating in 
user-side subsidy programs . 

The reasons for the I imited effectiveness of 
e x isting transportation services for handicapped 
persons are many. As suggested earl ier, the latent 
demand for additional travel appears to be extreme
ly low. There is also the possibility that most 
existing transportation services, for one reason or 
another, do not quite meet the needs of many 
transportation handicapped people. Many handi
capped people have access to private automobiles 
and prefer not to use lift-equipped buses, special 
door-to-door s erv ices, or taxis. Another factor 
that must also be considered is the inaccessibility of 
the rest of the environment. Transportation handi
capped peop le face numerous other barriers to 
mobility besides a lack of accessible transportation . 
These barriers are a rch it ectural, physical, eco
nomic , psychological, and institutional. Until these 
other man-made and natu r al obstacles are also 
removed, there is a limit to what any barrier-free 
transportation system can do to increase the mo
bility of transportation handicapped people . 

Equipping conventional transit buses with 
wheelchair lifts does not appear to be a particularly 
cost-effective way of meeting the transportation 
needs of large numbers of wheelchair users . Under 
current lift use rates , the incrementa l cost of 
making a bus t ransit system accessib le to wheelchair 
users and other severely handicapped persons who 
cannot board regular buses is largely independent 
of the demand for the I ifts . Thus, the cost of a 
wheelchair passenger trip decreases as t he number 
of bus t rips made by wheelchair users incr eases . 
In order for the cost per lift user to equal that for 
a high cost specialized transportation service , an 
accessible fi xed- route bus s y stem wou ld have to 
average close to 0 . 56 lift boardings per day per 
lift- equipped bus. The hig hest I ift use rate at
tained thus far is 0.33 lift boa rdings per day per 
lift-equipped bus b y Seattle Metro. No other large 
or medium-sized transit p roperty has come c lose to 
Seattle's lift use r ate. Moreover, it is questionable 
whether Seattle Metro's lift use rate will inc rease 
any further. Between the autum n of 1980 and the 
summer of 1982, as Seattle Metro increased the 
number of lift-equipped buses from 163 to 338, the 
average number of lift boardings per day per 
lift-equipped bus dropped slightly from 0.33 to 
0. 31. Only in sma l I urban areas with bus systems 
having 15 or fewer buses would an accessible fixed
route bus system have a chance of being as cost
effective as a specialized transportation service . 

Some t rans portation planners and researchers 
have s uggested that it might be more cost-effective 
to equip on ly a portion of a bus fleet with lifts and 
to concentrate the lift-equipped buses on a few 
carefu ll y selected routes Ii kely to serve t he most 
wheelchair users. T he experience of Seattle Metro's 
accessible bus system supports this idea. A major
ity of Seattle's lift boardings occurred on a f ew 
routes. These ro utes ser ved res idential concentra
t ions of wheelchair use r s . A pa rtial ly accessib le 
bus system , however, is not a total solution to the 
t ransportation problems of wheelcha ir users. It will 
not serve an y wheelchair user who cannot get to a 
bus stop served by li ft-equ ipped buses, nor wi ll it 
provide access to al I possible destinations. Never
theless· , as one element of a larger program of 
improvi ng the mobility of handicapped people, a 
partially accessible bus system might be worth 
considering. 

Door-to-door specialized transportation services 
with e ither lift-equipped or ramp-equipped v eh icles 
constitute one of the few alternatives that can 
potentially serve all types of handicapped peop le for 
all types of t rips. However, the cost-effectiveness 
of these services varies widely . Many-to- many 
specialized transportation services (those serving 
many origins and destinations ) tend to have the 
h ighest costs per passenger , particularly when they 
are operated by transit authorities or loca l govern
ments. Low vehicle productivity and high wage 
rates account for the high cost per t rip . Special
ized transportation services can be made more 
cost-effective by subdividing the service area into 
zones, by emphasizing subscription service for 
regularly occurring trips, or b y requ iring at least 
two day's notice prior to the trip. Such measures 
enable service providers to increase t he produc
tivity of the veh icles. Some of t he most cost
effective specialized t r ansportation services are the 
many-to-one (many origins to one destination) or 
many-to-few (man y o rigins to a few destinations ) 
services operated by social service agencies and 
private, nonprofit organizations . T hese agencies 
often use volunteer drivers. In some cases, agency 
personnel may drive the vehicles as one of thei r 
funct ions. One of t he reasons these services are 
often so cost-effective is because they serve a 
limited , well-defi ned group of peop le and one o r a 
few s pecific kinds of trips . T hu s, the cost-effec
tiveness of a specialized t ransportation s e rvice wil l 
greatly depend on its function. The more genera l 
its function, the h igher the cost per passenger is 
likely to be. 

If any transportation solution could be sing led 
out as the one l'i kel y to be the most cost-eff ect ive 
for many segments oft he t ransportat ion handicapped 
population, it would be a tax i-based user-side sub
sidy program. Priva te carriers, s uch as taxicab 
companies, can be h ighl y cost-effect ive and have 
the capacity to accommodate a large number of 
add itional trips by hand ica pped people without 
having to expand their f leets or add additiona l 
vehicle-hours of service . Special provisions, how
ever , hav e to be made in a tax i user-side subsidy 
program to accommodate the small s u bgroup of 
hand icapped people who are p hys ically u nable to 
ride in t axicabs. Moreover, th is a lter native ma y 
not be feas ib le in all situations fo r reasons hav ing 
nothing to do with cost. For various reasons, loca l 
taxi companies may not be will ing to participate in a 
user-side subsidy program . If the local tax i indus
try consists of numerous individual owner-opera
tors, it may be d ifficult to organize them into an 
effective program . In some urban areas , t he notion 
of subsidizing a handicapped person's use of taxi 
cab ser v ices--often r egarded as a premium form of 
public transportation--may be pol itically unpalat
able. 

Ther efor e , it is nol possib le to recommend a 
single transportation solution that is clearly the 
mos t cost-effective for all hand icapped people in a ll 
situations. T he cost-effectiveness of any a lt erna
tive can vary widely , depend ing on loca l cond itions 
and many other factors . A solution t hat may work 
well in one community can easily fai l in another. 
Most Ii kely , some combinations of al ternative solu
tions will be required , eac h focusing on particular 
needs of particular market segments . For these 
reasons, a separate document , NC HR P Report 262 , 
was prepared under NCHRP Project 8-27 to provide 
planners and decision - makers with guidel ines on 
how t o evaluate alternative t r ansportation services 
for handicapped persons and to identif y t he most 
cost-effective solutions for their communities. 



SUGGESTED RESEARCH 

Effects of Level of Service 

The current literature does not indicate the 
relationship between the levels of service of alter
native p ubl ic transportation s ystems and the utili 
zation of these systems by handicapped people . It 
is a lso not clear from the current literature which 
aspects of level of service have the most effect, if 
any, on utilization. There is a need for research 
that would examine t he relative importance of vari
ous aspects of level of service and whether or not 
new indicators or measures of levels of service for 
handicapped people can be developed. Past mea
sures of lev els of service for the general public do 
not appear to be applicable t o the va rious market 
segments of the handicapped popu lation. 

Mode Shift 

From the current literature there is little 
information on where the handicapped ridership is 
coming from when a new service is in troduced. In 
addition , there is little information on mode prefer
e nces of the handicapped population. Research 
needs to be conducted to ascertain mode prefer
ences and the modes of t r ansportation previously 
used by handicapped people who are now using a 
new service . 

. Latent Demand 

More information is needed on the d esire of 
handicapped people to travel more often. This is 
particularly true for specific market segments . 
Further research is needed to determine the addi
tional trips that would be made by handicapped 
people after the introduction of new services with 
different levels of service o r after improvements are 
made in t he levels of service of existing services . 

Impact of Specific Barriers to Travel 

While there have been some attempts to deter
mine the impact of various kinds of barriers on the 
mobility of handicapped people, there is little infor
mation as to t he relative impact of these barriers on 
specific market segments . Research needs to be 
conducted that would define t he barriers by market 
segment of the handicapped popu la tion and quantify 
the effect of t hose barriers as imped iments on the 
travel behavior of handicapped people. 

Impact of Transportation and Other Factors on Travel 

In this particula r research project , ev idence 
collected from interviews with handicapped persons 
ind icated that there are many factors that influence 
travel behavior other than those r elated to trans
portation services. As one individual in a wheel
chair indicated, "When I plan a tri p , it ' s like plan
ning on moving the Fifth Army ." Ther e are many 
factors that retard the travel of handicapped 
people. Some of t hese factors relate to the charac
t eristics of the destination of the trip , t he type of 
activ ities to be undertaken at the destination, and 
the perceived acceptance of handicapped persons by 
those controlling the activities at the destination of 
the t r ip. Research needs to be conducted that 
would identify and analyze al l of t he factors that 
have an impact on t he travel of handicapped people. 
Many of these factors wil l not be related to the 
transportation service being used. 

Trip Rates on a Comparative Basis 

There is not sufficient information in t he 
li terature to permit the comparison of trip rates of 
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particular market segments with in the handicapped 
population. Many attempts have been made to 
segment the handicapped population by type of 
di sabil ity ; however, there are numerous types of 
handicaps and each entails different p r ob lems and 
issues in travel. There is a need for research that 
would determine the tripmaking characteristics of 
each market segment so that a comparative analysis 
could be made and used in the forecastin g of t r avel 
by handicapped people . 

Trip Rates In Rur,1 Areas 

Most surveys that have been conducted on the 
travel of hand icapped peop le have been in areas of 
2,500 population or greater. Th is is particu larly 
true of the statistically designed surveys. While 
there have been some smal l studies of an unscien
t ific nature that give some ind ication of rural t ri p 
rates , more sophisticat ed researc h is needed to 
determine rural trip rates and to pe rmit a compari
son between urban and rural areas . 

Incidence Rates In Rural Areas 

Most o f the data on t he incidence of hand i
capped people is for urban p laces of 2,500 popula
tion or greater . Research is needed to determine 
the incidence rates of v arious t ypes of handicapped 
people in rural areas. 

Psychological Barriers to Travel 

Some evidence was found in th is research 
projec t indicat ing that psycholog ical barriers ma y 
affect travel far more t han the levels o f service of 
transportation systems. If th is is true , it is ques
tionable whether transpor tation planners can ade
quately address all of the transporta t ion needs of 
the handicapped population simply by providing 
publi c t ransport ation services. Research is needed 
that would attempt to segregat e psycholog ica l ba r 
riers from other barriers that im pede the travel of 
handicapped people . 

Productivity Relationships 

The product ivity of existing transpor tation 
ser vices for handicapped persons varies consider
ably. Unfortunatel y , t here is insufficient statistical 
information on why these productivities vary s o 
greatly . Research is needed to isolate the specific 
ch aracteristics of transportation services tha t h ave 
a defin ite impact on productivity. These various 
attributes should be quantified so that, in plann ing 
transportation services for hand icapped people, 
estimates of productivity can be made with reason
able accuracy. 

Defining Market Segments 

Unfortunately , transpor tation handicapped 
people are not always easy lo identify o r define. 
More research is needed on identifying and defin ing 
distinct market segments within the transportatio n 
handicapped population . Some individuals with 
simi lar handicaps may have d ifferent p roblems in 
using publi c transportation services . A real contri 
butio n could be made to t he fie ld o f transportation 
plann ing if standar d defin it ions of transportation 
handicapped market segments cou ld be developed. 
An even greater cont ribution would be made if 
t hese standard definitions wou ld then be used by 
the various research projects and agencies collect
ing data on handicapped people. There currently 
is such a divers ity of defin it ions of hand icapped 
p eople and market segment s th a t it is d ifficul t to 
determine the trip-making of particular mar ket 
segments . 
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Training Programs 

There is evidence ind icating that some handi
capped persons will not use certain modes of trans
portation because of a fear that individuals who may 
have to assist them in their travel will not be ade
quately trained in moving handicapped peop le. It 
appears that, oftentimes, well-intentioned drivers 
may accidentally bring harm to handicapped persons 
when trying to assist them because of inadequat e 
training and understanding of the problems sur
rounding a particular type of han·d icap . Research 
needs to be conducted to identify the types of 
training programs needed and the elements of t hose 
programs fo r train ing public transportation person
nel on the handling of specific types of hand icaps. 
Drivers and assistants must become sensitive to the 
different needs surrounding particu lar handicaps. 
Thus , research needs to be conducted t hat wou ld 
develop training programs tailored to specif ic hand i
caps . 

Development of Meterlala to Support User's Gulde 

Further work needs to be conducted that 
would assist in the implementation of the User's 
Guide in t he transportation planning area. More 
example problems, student worksheets, and other 
materials should be developed and packaged for use 
b y individuals using the User's Guide, either in a 
short course or in a self-training p rogram . 
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TRANSPORTATION FOR THE HANDICAPPED QUESTIONNAIRE 
(FIXED-ROUTE, FIXED-SCHEDULE BUS SERVICE) 

1. Please check all the services provided by your operation for transportation of the handicapped. 

a. Wheelchair lifts on the regular fixed-route, fixed-schedule service 

b. Specialized door-to-door service for the handicapped 
c. Provide financial support to publicly owned social service agencies (e.g. Department 

of Public Services) 

d. Provide financial support to private social service agencies (e.g., Easter Seal 
Society) 

e. Provide financial support through user-side subsidies or other means to taxi companies 
f. Other, please desc.ribe ________________________________ _ 

2. How many transit buses (used in fixed route, fixed-schedule service) do you have in 
your fleet? 

3. How many buses do you operate in your regular peak-hour fixed-route, fixed-schedule service? 

4a. How many of your buses used in fixed-route, fixed-schedule service have special railings, 
steps, etc. (but are not wheelchair lift equipped) to accor.rnodate handicapped who 
are not wheelchair bound? 

b. Please describe these special features : 

S. How many of your buses used in fixed-route, fixed-schedule service are wheelchair lift 
equipped? 

6. If all buses used in fixed-route, fixed-schedule service are not wheelchair lift equipped, 
what criteria do you utilize for deployment of the wheelchair lift equipped vehicles? 

7. Describe any special prov1s1ons for the handling of transfers on the fixed-route, fixed-
schedule buses for the handicapped who are wheelchair bound? __________________ _ 

8. How many transfers for the handicapped who are wheelchair bound occur on a typ ical day? 

9. What percentage of your bus stops have you made provisions for: 

Sight impaired 

Hearing impaired 
Walking impaired (but not wheelchair bound) 

Wheelchair bound 

10. What are your fixed-route, fixed-schedule bus system operating statistics for a typ ical 
weekday? 

a. Bus-miles for total system 

b. Bus-hours for total system 
c. Bus-miles (wheelchair lift equipped vehicles) 
d. Bus-hours (wheelchair lift equipped vehicles) 
e. Revenue passenger trips (not including transfers) 
f. Number of Transfers 
g. Number of wheelchair bound handicapped trips per day 
h. Number of non-wheelchair bound handicapped trips using system per day 

i . Percent of total system cost represented by fare box revenue 

11. What percentage of the land area within your operating authority is covered by regular 
fixed-route, fixed-schedule bus service? 

r, 

., 
·" 

{sq . mil es l 



12. What percentage of the population within your operating authority is covered by regular 
fixed- route, fixed-schedule bus service? 

13. What are typical cos-ts of your fi xed-route, fi xed-schedule bus services? 

a. Total system operating cost/mile 
b. Bus driver wage rate $~. -----~ hr. + $ _____ __, hr. fringe = 

14. What is your estimated cost per year per bus for ma i ntenance of a wheelchair lift on the 
fixed-route, fixed-schedule bus system? 

15. If the provision of handicapped transportation becomes solely a local option, please check 
which options your COfllTIUnity will most likely undertake to provide these services. 

a . All fixed-route, fixed-schedule buses made wheelchair accessible, no specialized 
door-to-door services provided -

b. Part of the fixed-route, fixed-schedule buses made wheelchair accessible, no 
specialized door- to-door services provided -

c. Part of the fixed-route, fixed-schedule buses made wheelchair accessible, and 
specialized door- to-door services provided -

d. All fixed-route, fixed-schedule buses modified with special railings, steps, etc . 
to"acc0111Tiodate other handicapped, no wheelchair equipped buses, no specialized 
door-to-door services provided - -

e. Part of the fi xed-route, fixed-schedule buses modified wi th special railings, 
steps, etc . to acc0111110date other handicapped, .!2Q. wheelchair equipped buses, 
and specialized door-to~door services provided 

f. Provide financial support to publicly owned social service agencies 
of the handicapped (e.g . Department of Public Services) 

g. Provide financial support to private social service agencies (e,g . , 
Society) for transportation of the handicapped 

for transportation 

Easter Seal 

h. Provide financial support through user-s ide subsidies or other means to taxi companies 
for transportation of the handicapped 

i. Rely on public social service age~cies for public transportation of the handicapped 
without providing funding 

j . Rely on private providers for transportation of the handicapped without providing funding 
k. Nothing 
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% 
(popula t ion) 

1. Other, please describe - ---------- - - ------- ------ - - -----

16. What is your personal opinion of providing transportation services to the handicapped? 

We might need some clarification of your responses. Would you please provide your name, address, and phone 
number in case we need to contact you? 

Please return this questionnaire and direct any questions to: 

Ms . Leanne Cox 
Transportation Center 
University of Tennessee 
Knoxville, TN 37996 
(615)974-5255 
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TRANSPORTATION FOR THE HANDICAPPED QUESTIONNAIRE 
(SPECIALIZED DOOR-TO-DOOR SERVICE) 

l. Please check all trip purposes eligible for your speei:a1i:zed door•tO•door service. 

a. Work/school 
b, Medical 
C, Shopping 
d. Personal business 
e. Recreation 
f. Congregate meals 
g. Other, please describe 

2. How would you describe the special i zed door-to-door system relative to the origins and 
destinations it serves? 

a. Many-to-many 
b. Many to few 
C, Route deviation 
d. Subscription only 
e. Other. please describe 

3. Please describe the elibility requirements for using your specialized .door-to-door service. 

4. What is the average advance reservation time for pickup for the specialized door-to-door 
system? 

a . On call (no reservation time required) 
b. ~ day or less 
c. 24 hours (1 day) 
d. 48 hours (2 days) 
e. Other, please describe 

5. For your specialized door-to-door service, what fs the typical elapsed time from call to 
pick-up for the return trip? 

a . 0-19 minutes 
b. 20-39 minutes 
c. 40-59 minutes 
d. 1-2 hours 
e. Picked up only at pre-arranged times 
f. Other, please describe 

6. How many vehicles do you operate in your specialized·door-to-door service? 

7. How many of your vehicles used in speciali zed door-to-door service are equipped to load 
wheelchair bound passengers? 

8. In how many of your vehicles used in specialized door-to-door service do you provide non
driving attendants for assisting the handicapped? 

9. Do you provide any special training for the drivers of the specialized door-to-door serv ice? YES NO _ _ _ 



10. Are the vehicles used in the specialized door-to-door system 2-way radio-equipped? 

11. What are the specialized door-to-door service operational statistics fora typical weekday? 

a. Vehicle-miles for total system 
b. Vehicle-hours for total system 
c. Vehicle-miles (wheelchair lift equipped vehicles) 
d. Vehicle-hour s (wheelchair lift equipped vehicles) 
e. Revenue passenger trips (not including transfers) 
f. Number of Transfers 
g. Number of wheelchair bound handicapped using trips per day 
h. Number of non-wheelchair bound handicapped 
i. Percent of total system cost represented by fare box revenue 

12. What percentage of the land area within your operating authority Is covered by your 
specialized door-.to-door service? 

13. What percentage of the population within your operating authority is covered by your 
specialized door-to-door service? 

14. What are typical costs of your specialized door-to-door service? 

Total system operating cost/mile 
Bus driver wage rate$ ______ ~ hr+$ ____ _ _ ~ hr. fringe" 

15. What is your estimated cost per year per vehicle for maintenance of a wheelchair lift on 
the specialized door-to-door system? 

16. What is your personal opinion of providing transpor tation services to the hand icapped? 
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YES _ _ _ 
NO ---

% 
~miles ) 

(population) 

We might need some clarification of your responses. Would you please provide your name, address , and phone 
number in case we need to contact you? 

Please return thfs questionnaire and di rect any questions to: 

Ms. Lea nne Cox 
Transportation Cen ter 
Uni versity of Tennessee 
Knoxvil le, TN 37996 
(615)974-5255 
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APPENDIX B 

MAIL SURVEY OF TRANSPORTATION HANDICAPPED PERSONS 

Dear Respondent: 

Respondent 
Instructions for Completing 

This Questionnaire 

We appreciate you taking some time to complete the enclosed question
naire. This questionnaire should not take long to complete and the information 
you provide will be of great benefit to those concerned with improving trans
portation for the disabled. 

The information you provide will be used in a nationwide study of trans
portation needs of the disabled. This questionnaire is designed to collect 
information concerning your travel and your feelings about several transporta
tion related issues. Of course, any responses you offer will be held in strict 
confidence. 

We ask that you do the best that you can in completing all the quest ions . 
Please feel free to place written comments beside any responses that you want 
to clarify. In addition, be assured that any help that you can provide will 
be greatly appreciated. 

If you have any problems or questions, please discuss them with the 
person that asked you to complete this questionnaire . They will be able to 
contact the study team who will be happy to supply you with any additional 
information . 

Thank you in advance for your cooperation. 

KWH: ks 
D-CP 

Enclosure 

Sincerely yours, 

K. W. Heathington, Ph.D., P.E. 
Director 



1. Physical Problems 

Thinking about your general health condition, how much difficulty do you 
have doing each of the following? Please circle a number from 1 (can do 
with no difficulty) to 5 (cannot do at all). 

How much difficulty do you have: 

Can 
Can do do With Can do Can do Cannot 
With No a little With With Much do at 
Difficulty Difficulty Difficulty Difficulty All 

WALKING? 1 2 3 4 5 

GOING UP AND DOWN STEPS? 1 2 3 4 5 

STANDING FOR MORE THAN 
A FEW MINUTES? 1 2 3 4 5 

USING ONE OR BOTH 
ARMS? 1 2 3 4 5 

SEEING EVEN WITH 
GLASSES? 1 2 3 4 5 

HEARING EVEN WITH A 
HEARING AID? 1 2 3 4 5 

SPEAKING? 1 2 3 4 5 

SITTING IN A REGULAR 
CHAIR? 1 2 3 4 5 

GETTING UP FROM A 1 2 3 4 5 
REGULAR CHAIR? 

BENDING OVER TO PICK UP 
SOMETHING? 1 2 3 4 5 

LIFTING SOMETHING THAT 
WEIGHS 10 POUNDS 1 2 3 4 5 

HOLDING ON TO SOMETHING 1 2 3 4 5 
WITH YOUR HANDS? 

REACHING FOR SOMETHING 1 2 3 4 5 
ABOVE YOUR HEAD? 

2. Do you use any of the following aids? Please put an~ in front of all of 
the ones that you use. 

Wheelchair 
__ Seeing Eye Dog or Guide Dog 

Personal Escort 
Artificial Leg or Foot 
Artificial Arm 

__ Leg Brace 

Neck Brace 
Arm Brace 
Back Brace 
Walker 

__ Cane for Support 
Cane for Blindness 
Crutches 

__ Teletype or TTY machine hooked up to your phone 
__ Other (please specify) ______ _ 

I do not use any of these aids 
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3. Difficulty i n Travel 

Thinking about your general heal t h condi t i on, how much di f f i culty do you 
have i n t ryi ng t o do each of t he fol lowing? Please c ircle a number from 
1 (can do with no diff i culty) to 5 (cannot do at all ) . 

Can 
Can do do with Can do Can do Cannot 
With no a Little Wi th With Much do at 
Di fficulty Difficul t y Diff icul t y Di ff iculty All 

Dr iving a car not 
spec ial ly equi pped for 
a disabl ed driver? 1 2 3 4 5 

Driving a car special ly 
equipped for a disabl ed 
driver? 1 2 3 4 5 

Ri di ng i n a Bus? 1 2 3 4 5 

Ri ding i n a Car? 1 2 3 4 5 

Ri di ng in a Taxi ? 1 2 3 4 5 

Ridi ng in an Airpl ane? 1 2 3 4 5 

Ridi ng i n a Trai n? 1 2 3 4 5 

4. How often do you go out without another person going with you? (check one) 

at least 5 days a week 

5. 

To 

To 

To 

To 

3 or 4 days a week 

once or t wi ce a week 

one to t hree times a month 

less than once a month 

never 

Your Trave l During t he Last 7 Days On ly 

A. Please circle t he number of tr ips you made duri ng the past 7 days 
in a PRIVATE LY OWNED CAR. Remember , go i ng to a pl ace counts as 
one tr i p and returni ng from it counts as a separat e t ri p. 

Number of Trips 

and From Work? 0 1 2 3 4 5 6 7 8 9 10 or more 

and From Shoppi ng? 0 1 2 3 4 5 6 7 8 9 10 or more 

and From School ? 0 1 2 3 4 5 6 7 8 9 10 or more 

and From Doctor, Hospital 

or Cli nic? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From any ot her place? 0 1 2 3 4 5 6 7 8 9 10 or more 

B. Please circle t he number of t r ips you made during the past 7 days 
on t he LOCAL PUBLIC BUS. Remember, goi ng t o a pl ace counts as one 
tr i p and ret urni ng from i t counts as a separat e trip. 

Number of Trips 

To and From Work? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From Shopping? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From School ? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From Doctor , Hospi t al 

or Clinic? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From any other pl ace? 0 1 2 3 4 5 6 7 8 9 10 or more 



C. Please ci rc l e the number of trips you made during t he past 7 days 
i n a TAXI. Remember, going to a place counts as one trip and 
returni ng from i t counts as a separate t ri p. 

Number of Trips 
To and From Work? 0 1 2 3 4 5 6 7 8 9 10 or more 
To and From Shopping? 0 1 2 3 4 5 6 7 8 9 10 or more 
To and From School ? 0 1 2 3 4 5 6 7 8 9 10 or more 
To and From Doctor , Hospital 

or Clini c? 0 1 2 3 4 5 6 7 8 9 10 or more 
To and From any other pl ace? 0 1 2 3 4 5 6 7 8 9 10 or more 

D. Pl ease circle t he number of t ri ps you made dur i ng the past 7 days 
by WALKI NG. Remember, going to a pl ace counts as one trip and 
returni ng from i t counts as a separate trip . 

Number of Trips 

To and From Work? 0 1 2 3 4 5 6 7 8 9 10 or more 
To and From Shopping? 0 1 2 3 4 5 6 7 8 9 10 or more 
To and From School ? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From Doctor , Hospital 

To 

To 
To 

To 

or Cl inic? 0 1 2 3 4 5 6 7 8 9 10 or more 
and Fr om any ot her place? 0 1 2 3 4 5 6 7 8 9 10 or mo r e 

E. In some pl aces , groups such as t he Red Cross, Easter Seal Society, 
the l ocal publ i c bus company, churches , and other agencies provide 
t ranspor t ati on services for peopl e with phys i cal di sabi liti es. 
Please ci rcle the number of t rips you made usi ng a SPECIAL TRANS
PORTATION SERVICE li ke t his duri ng the past 7 days . Remember, 
go i ng to a pl ace counts as one trip and r eturning from it counts as 
a separat e trip. 

Number of Trips 
and From Work? 0 1 2 3 4 5 6 7 8 9 10 or more 
and From Shoppi ng? 0 1 2 3 4 5 6 7 8 9 10 or more 
and From School ? 0 1 2 3 4 5 6 7 8 9 10 or more 

To and From Doc tor, Hospi t al 

To 

6 . 

or Clinic? 0 1 2 3 4 5 6 7 8 9 10 or more 
and From any other place? 0 1 2 3 4 5 6 7 8 9 10 or more 

The Local Bus 

A. How many blocks from your home is the nearest l ocal bus stop? 

One block or l ess 
Two blocks 
Three bl ocks 
Four blocks or more 
Do not .know 

B. Ar e there any th i ngs between your home and the nearest bus stop, 
whi ch prevent you from getti ng there in good weat her? For examp l e, 
ar e t here curbs you can' t get over, surfaces that are t oo rough, 
or intersections t hat are too hard to cross? Pl ease pl ace an X 
beside all those t hi ngs t hat apply to you. -

No sidewal k 
Curbs 
Rough surfaces 
Int ersect ions 
Hills == Other , please speci fy 

No problems 
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7. Planning a Tri[! 

Suppose you are planning to go to a place that you had never been to 
before in this city. How much of a concern would each of the followi ng 
things be to you in planning the tri p? Please circle a number between 1 
(no concern at all ) and 5 (of greatest concern) for EACH. 

No A Somewhat Of 
Concern Little More Very Greatest 
at all Concern Concern Concerned Concern 

The weather 1 2 3 4 5 
Getti ng t r anspor tation 1 2 3 4 5 

to the place 
Getting someone to go 1 2 3 4 5 

with you 
H il 1 y s i dew a 1 ks 1 2 3 4 5 
Getting i n and out of 1 2 3 4 5 

the place where you 
would be goi ng 

Getting around inside 1 2 3 4 5 
the place where you 
would be going 

Crossing an intersection 1 2 3 4 5 
Getting over curbs 1 2 3 4 5 
Getting over or 1 2 3 4 5 

around bu111ps in a 
sidewalk 

Getting around a place 1 2 3 4 5 
that has no sidewalk 

Getting lost 1 2 3 4 5 

Getting transportation 1 2 3 4 5 
back home 

Heavy auto traffic 1 2 3 4 5 

Getting robbed or mugged 1 2 3 4 5 

Being embarrassed because 1 2 3 4 5 
of your disabi lity 

Cost of trip 1 2 3 4 5 

Crowded s i dewal ks 1 2 3 4 5 

Other (please specify) 

8. Decidi ng How to Go Somewher e 

How important are each of these to you? Please circl e a number from 1 
(not important at all) to 5 (of greatest importance). 

Not Of 
Important Somewhat Very Greatest 
At all Imeortant Imeor t ant I!!!£!ortant Imeortance 

To be able to go 1 2 3 4 5 
wherever you 
want to? 

To get there in as 1 2 3 4 5 
s hor t a time as 
possible? 

To have lots of room 1 2 3 4 5 
whi l e you are ri di ng? 

To r i de f or f ree? 1 2 3 4 5 



Not 
Important Somewhat 
At all Imeortant 

To be able to afford 1 2 
the ride? 

To not have to wait 1 2 
very long for a ride? 

To have someone to help 1 2 
you who knows how to 
help a person with 
your disability? 

To be able to get there 1 2 
without having to 
change vehicles? 

To be safe from crime? 1 2 

To ride by yourself? 1 2 

To be able to go when 1 2 
you want to go? 

To be able to get in 1 2 
and out of the 
vehicle with little 
or no trouble 

To get a ride without 1 2 
having to make a 
reservation? 

To not have to go 1 2 
very far to get to 
the vehicle? 

To ride without 1 2 
sudden starts , 
stops and turns? 

To be able to go to 1 2 
more than one place 
on the same trip? 

9. Community Services and Oeeortunities 

Would you personally benefit more from: 

More educational opportunities 
or 

Wider choices in housing 

.Would you personally benefit more from: 

Better health care 
or 

__ More employment opportunities 

Would you personally benefit more from: 

__ Better public transportation 
or 

More opportunities for recreation 
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Of 
Very Greatest 

Imeortant Imeortant Im12ortance 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 
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Would you personally benefit more from: 

Better streets and ~oads 
or 

Better police protection 

Would you personally benefit more from: 

__ More opportunities for recreation 
or 

__ Wider choices in housing 

Would you personally benefit more from: 

__ More employment opportunities 
or 

__ Better police protection 

Would you personally benefit more from: 

Better health care 
or 

More educational opportunities 

Would you personally benefit more from: 

__ Better public transportation 
or 

__ More employment opportunities 

Would you personally benefit more from: 

Better streets and roads 
or 

__ Wider choices in housing 

Would you personally benefit more from: 

__ More educational opportunities 
or 

__ Better police protection 

Would you personally benefit more from: 

Better health care 
or 

Better public transportation 

Would you personally benefit more from: 

Better streets and roads 
or 

__ More opportunities for recreation 

Would you personally benefit more from: 

Better health care 
or 

Wider choices in housing 



Would you personally benefit more from: 

__ More educational opportunities 
or 

Better streets and roads 

Would you personally benefit more from: 

Better streets and roads 
or 

__ More employment opportunities 

Would you personally benefit more from: 

__ Better police protection 
or 

Wider choices in housing 

Would you personally benefit more from: 

Better public transportation 
or 

Better streets and roads 

Would you personally benefit more from: 

More educational opportunities 
or 

More employment opportuniti es 

Would you personally benefit more from: 

__ Better public transportation 
or 

__ Wider choices in housing 

Would you personally benefit more from: 

More opportunities for recreation 
or 

More employment opportunities 

Would you personally benefit more from: 

__ More educational opportuni ties 
or 

Better publ i c transportat ion 

Would you personally benefit more from: 

Better health care 
or 

Better streets and roads 

Would you personally benefit more from: 

More employment opportunities 
or 

Wider choices in housing 
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Would you personally benefit more from: 

More opportunities for recreation 
or 

Better police protection 

Would you personally benefit more from: 

Better health care 
or 

Better police protection 

Would you personally benefit more from: 

More educati onal opportunities 
or 

More opportunities for recreation 

Would you personally benefit more from : 

Better public transportation 
or 

Better police protection 

Would you personally benefit more from: 

Better health care 
or 

More opportunities for recreation 

10. Transportation Services 

How much do you agree or disagree with the following. Please ci rcle 
a number f r om 1 (very strongly disagree) to 5 (very strongly agree). 

A. The local public bus should be made access i bl e to people wi th physi
cal disabilities . 

Very 
Strongly 
Disagree 

1 

Generally 
Disagree 

2 

Neither 
Agree Nor 
Disagree 

3 

Very 
Generally Strongly 
Agree Agree 

4 5 

B. A special door-to-door transportation servi ce should be provided 
for people with physical disabilities . 

Very 
Strongly 
Disagree 

1 

Generally 
Disagree 

2 

Neither 
Agree Nor 
Disagree 

3 

Very 
Ge nerally Strongly 
Agree Agree 

4 5 

C. People with physical disabilities should be allowed to use the 
l ocal taxi service at a lower f~re . 

Very 
Strongly 
Disagree 

1 

Neither Very 
General ly Agree Nor Generally Strongly 
Disagree Di sagree Agree Agree 

2 3 4 5 



D. People with physical disabilities should be given fi~ancial assis
tance by the government to help them pay for any transportation 
service ·they can use. 

~ry 
Strongly 
Disagree 

Neither Very 
Generally Agree Nor Generally Strongly 
Disagree Disagree Agree Agree 

1 2 3 4 5 

11. Some Things About You 

To help us understand better the results of this survey, we need to 
ask you a few questions about yourself and your household. Please 
remember that your answers will be kept strictly confidential. 

A. Where do you live? (check one) 

__ Your own house or apartment? 

A house or apartment of a friend or relative? 

__ A group home? 

__ Other, please specify ____________ _ 

8 . How long have you lived i n xhis city or town? 

Years 

C. What is the year of your birth? 

D. Your sex is: (check one) 

Male 

Female 

E. Counting yourself, how many people are there i n your household? 

_ _ Number of people 

F. How many cars and other motor vehicles such as vans and pick-up trucks 
does your household have? 

G. Do you have a vali d drivers license? (check one) 

Number of cars and 
other motor vehicles 

Yes 
No 

H. How many other people living in your household have a valid drivers 
license? 

Number of people with 
valid drivers license 
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I. Are you employed? (check one) 

Yes, Full Time 

_ _ Yes, Part Time 

No 

J. How much education have you completed? (check one) 

__ 8th grade or less 

Less than 4 years of high school. 

High school but no additional training 

Additional education such as college or vocati_onal training 

__ College graduate 

Are there any comments you have on the topic of availability and cost of 
transportation for the handicapped? __________________ _ 

OPTIONAL 

Would you like a copy of the results of the study? 

No Yes 

Name & Address 
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T able 8-1. Soc ia l, Economic, and Demographic Characteristics of t he 
Respondents to the Mail Su rvey . 

Characteristic Number Percent 

~ 

11-20 4 2.4 
21 - 30 42 25.0 
31-40 47 28.0 
41- 50 39 23. 2 
51-64 25 14.9 
65 and over 9 5 . 4 
No response 2 1.2 

Sex 

Female 85 50. 6 
Male 81 48. 2 
No r esponse 2 1.2 

D r iver •s License 

Lice nse d t o drive 69 41 . 1 

Employmen t Status 

Un employed 85 50.6 
Employed part - time 21 12.5 
Employed f u ll- t ime 59 35. 1 
No response 3 1 .8 

Lev el of Education 

8th g rade or less 14 8 . 3 
Less than 4 yea r s of high school 13 7. 7 
High school b ut no ad d i t ional train ing 25 14.9 
Additional ed uca t ion such as col lege 

o r vocation a l training 65 38. 7 
College g rad uate 47 28. 0 
No respon se 4 2 . 4 

T able 8-2 . Func t ional Problems of Resp onden t s 

Can Do Can Do w ith 
with No a Little 

Functional Dif f icul ty Difficu lty 
Activi t y (!!.) (!!. ) 

Walking 11 . 9 30. 4 

Goi ng up and 
down steps 7. 7 25 . 6 

Standin g for mor e 
t han a few minu tes 20 .8 24 . 4 

Using one o r both 
arms 50.0 29 . 8 

See ing even wi th 
g lasses 67.3 16. 1 

Hearin g ev en w ith a 
h earing aid 85. 7 6.5 

Speaking 83 . 3 8.9 

Sitting in a 
r egu la r c hai r 63. 7 19.0 

Gettin g up from 
a regular chair 35.1 20 . 8 

B ending over to 
p ick u p somet h in g 27 .4 25.0 

Liftin g somethin g 
t hat weighs 10 
pounds 28 . 0 22.0 

Holding ont o 
somethin g with 
your h ands 5 4 .8 22.0 

Reaching for 
someth in g above 
your head 38 . 7 27 . 4 

Number or resp on dents :::: 168 

Type of Dwe ll ing Uni t 

Own house or a p artmen t 
House or apartment of fr iend 

or rela t ive 
Group home 
Other 
No response 

Leng t h of Res iden ce in C i ty or Town 

0-5 years 
6 -1 0 years 
11- 15 years 
16- 20 years 
21 - 30 y ea r s 
31 - 40 y ea rs 
41-50 y ears 
Ove r SO yea rs 
No r espnn,;;e 

Household Size 

One 
Two 
T h ree 
Fou r 
Five or more 
No respon se 

Hou sehold Motor Vehicles 

None 
One 
Two 
Three or more 
No respon se 

Licensed Drivers in Househ old 

Non e 
One 
Two 
Three or more 
N o respon se 

Number of r espondent s 168 

to Mail Su r v ey. 

C an Do 
Can Do w ith w ith Much Cannot Do 

D i fficulty Dif ficu lty at a ll 
(%) m (!!.) 

16. 1 12. 5 29.2 

13. 7 17 . 9 33 3 

14 . 3 12. 5 2S 0 

9 . 5 , .1 3 0 

7 7 3 . 6 4.2 

2.4 1 .2 0 . 6 

3.6 2 . 4 0 . 6 

8.9 5. 4 3. 0 

12. 5 9.5 19. 0 

12.5 14. 3 20.2 

17 . 3 11. 9 20 . 2 

9 . 5 7. 7 5.4 

10. 1 13. 1 9.5 

No 
Response 

(%) 

0 . 0 

1 . 8 

3.0 

0.6 

1.2 

3 . 6 

1 . 2 

0.0 

3.0 

0 . 6 

0 . 6 

0.6 

1.2 
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115 68.5 

28 16 . 7 
7 4 . 2 

17 10. 1 
1 0.6 

45 26.8 
20 11.9 
24 14.3 
14 8.3 
29 17 .3 
15 8.9 
10 6 .0 
10 6.0 

0.6 

48 28.6 
40 23 . 8 
30 17 . 9 
28 16. 7 
15 8 . 9 

7 4 .2 

50 29.8 
58 34 . 5 
36 21 . 4 
21 12.5 

3 1 .8 

69 41.1 
40 23. 8 
38 22.6 
19 11. 3 

2 1 . 2 
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Tab le B-3. Special Aids Used by Respondents to Mail Survey. 

Special Aid Number Percent 

Wheelchair 84 50. 0 

Seeing eye dog or guide dog 0.6 

Personal escort 28 16. 7 

Artificial leg or foot 2 1. 2 

Artificial arm 0.6 

Leg brace 16 9.5 

Neck brace 3 1 . 8 

Arm brace 4 2.4 

Back brace 5 3 . 0 

Walker 25 14. 9 

Cane ror s upport 26 15. 5 

Cane for blindness 14 8 . 3 

Crutches 16 9 . 5 

Teletype or TTY mach ine 4 2.4 

Other type of aid 0 0.0 

Uses no special aid 22 13.1 

Number of respondents 168 

Table B-6. Obstacles Between the Home and the Bus Stop Faced by 
Respondents to the Mail Survey. 

Number Citing .. Obstacle Percent 

No sidewal k 36 21.4 

Curbs 41 24. 4 

Rough s urfaces 36 21.4 

lnter"'seclions 39 23.2 

Hills 22 13. 1 

Number of respondents 168 

Table B-4 . Physical Abil i ty o f Respon dents to Mai l Surv ey to Travel by Alternatlve Mades of 
Transportation. 

Can do Can Do with Can Do 
with No a Little Can Do with with Much 

Modes of Difficulty Difficulty Difficulty Difficulty 
Transportation ( %) m (%) (%) 

Drive a car not 
speciall y equipped 
for a disabled 
driver 17 . 9 2.4 3.6 4 . 2 

Drive a car 
specially equipped 
for a d isabled 
driver 28.0 10. 3.0 3 . 0 

Ride in a bus 32. 1 23 . 2 9 . 5 8.9 

Ride in a car 63 . 7 19 .6 7. 7 4.2 

Ride in a t ax i 57. 1 19 . 6 7 .1 6.5 

Ride in an airplane 51 . 2 16. 7 12. 5 8 . 3 

Ride in a trai n 45.8 12 . 5 11. 3 11 . 9 

Table B-5. Distance from Respondents' Homes to Nearest Local Bus 
Stop . 

Distance from Home 
to Nearest Bus Stop Number Percent 

One b lock or less 70 41 . 7 

Two blocks 30 17. 9 

Three bloc ks 18 10. 7 

Four blocks or more 35 20.8 

Do not know 9 5 . 4 

No response 6 3 . 6 

Number o f r esponden t s 168 

Cannot Do No 
at All Response 

(%) (%) 

67 .9 4.2 

39.3 16 7 

20. 8 5 4 

1 . 8 3.0 

4 .8 4.8 

3.6 7. 7 

7 .1 11. 3 

Table B -7. Frequency a t Which Respondents Travel unaccompanied 
by Another Per son. 

Frequency Number Percent 

Never 28 16. 7 

Less than once a month 16 9.5 

One to thr ee times a mon th 4.2 

Once or twice a week 19 11 . 3 

Three or four d ays c week 17 10.1 

At least five days a week 79 47.0 

No response 2 1 . 2 

Number of r-espondenls 168 



Table B-8. Frequency Distribution of Total Trip s per Person per 
WNk by Respondents to the Mail Survey . 

Total Trip s Number Percent Cumulative 
per Person of of Percent of 
per Week Respondents Respondents Respondents 

0 3 1 . 8 1.8 

1-2 4 2.4 4.2 

3-4 6 3. 6 7. 7 

5-6 11 6.5 14.3 

7-8 11 6.5 20.8 

9-10 12 7. 1 28.0 

11-12 19 11.3 39.3 

13-14 8 4 . 8 44.0 

15-16 9 5 . 4 49.4 

17-18 9 5 . 4 54 . 8 

19-20 15 8 . 9 63. 7 

21-24 26 15. 5 79.2 

25-28 12 7.1 86 . 3 

29-32 9 5. 4 91 . 7 

33-36 4 2 .4 94. 0 

37-40 2 1 .2 95.2 

Ove r 40 8 4 . 8 100. 0 

Table B- 9. Frequency of Travel by Respondents to the Mail Survey 
by Mode of Transportation . 

Cumulative Percent of Reseondents 
Trips Spec ial 

per Person Private Local Trans• 
per Week Auto Bus Taxi Walk portation 

0 15.5 68 . 5 83. 9 67 . 3 68.S 

1-2 25.6 75 .0 91 .1 77 . 4 75 . 6 

3-4 32.7 78 . 6 94.0 83 .9 81 . 0 

5-6 41. 7 82.1 94 .6 89 . 3 87 . 5 

7 -8 48.8 85. 7 95. 8 91 . 1 89 . 9 

9-10 57 . 7 91 .1 97 .6 94. 6 96 . 4 

11-12 67.9 94 .0 98 . 2 96. 4 98 . 8 

13-14 73. 2 96 . 4 99. 4 98. 8 99 . 4 

15-16 76.2 98. 2 99 . 4 98. 8 100 .0 

17-18 81 . 0 98. 8 99.4 100. 0 

19- 20 86 . 3 99.4 99 . 4 

21-22 89 .3 100.0 99. 4 

23-24 93.5 99. 4 

25-26 96 .4 99.4 

27-30 97.6 99.4 

31 - 50 100.0 100 . 0 

Number of respondents 168 
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Table S-10 . Frequency o f Travel by Respondent to the Mai l Survey 
by Trip Purpose. 

Trips 
per Person Cumulative Percent of Reseondents 
per Week Work Shopping School Medical Other 

0 41. 7 26 . 8 85 .1 56. 5 20 . 8 

1- 2 45 . 2 S5 . 4 88. 7 77 . 4 41 . 7 

3 - 4 S0. 6 72.6 91. 1 87 .s S3.6 

S-6 53. 6 86. 3 91 . 1 92 . 3 63 . 7 

7•8 58 . 3 91 . 7 91 . 7 92 . 3 69 . 6 

9-10 89.9 98 . 2 96.4 94. 6 86.9 

11-12 90.5 98. 8 97 . 6 96.4 93 . 5 

13-14 91 . 7 99 . 4 97 . 6 96 . 4 9S.8 

1S-1 6 94.0 100. 0 98.2 97 . 0 97 . 6 

17-18 9S. 2 98 . 8 98.2 97 . 6 

19-20 98 . 8 100.0 98.8 98.8 

21-30 100 .0 100.0 100 .0 

Number of respondents = 168 

Table 8 -1 1 . Respondents• Frequency of Trave l by Private Auto by 
Trip Purpose . 

Trips 
per Person Cumulative Percent or Res,eondents 
per Week work Shopping School Medical Other 

0 61 . 9 39.3 90.5 72.0 32 . 7 

1-2 66 . 1 6S. 5 91. 7 87 . 5 54.8 

3-4 69 . 6 83 . 9 94.0 94 . 6 67.3 

5-6 73 . 8 94.0 94 . 6 98.2 76.8 

7-8 76.8 96 .4 95 . 8 98 .2 83.3 

9·10 100 . 0 100 . 0 100. 0 100.0 100 . 0 

N umber of respondents 168 

Tab le 8·12 . Respondents' Frequency of Travel by Loc11 I B us by Trip 
Purpose , 

Trips 
per Person Cumulat ive Percent of Reseondents 

per Week Work Shop ping School Medical Other 

0 82 . 7 91 . 7 97 .0 90 . S 83. 9 

1-2 84 .S 98.2 97. 6 95.2 93 . S 

3-4 8S. 1 99 . 4 98 . 2 98.2 96 . 4 

S-6 88. 1 99. 4 98. 8 99 . 4 98 .2 

7-8 90.S 100 . 0 99 . 4 99 . 4 99 . 4 

9-10 100. 0 100. 0 100. 0 100 . 0 

Number of respondents 168 
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Tab le B-1 3. Respondents 1 Frequency of Travel by Taxi by Trl p 
Purpose . 

Trips 
per Person Cumulative Percen t of Reseondents 
per Week Work Shopping Sch ool Medical Other 

0 94.6 96.4 99.4 92.9 92 . 3 

1-2 95.2 99.4 99.4 95.2 97.6 

3-4 97 .0 99.4 99 . 4 98.2 98. 8 

5 -6 97 .6 99 .4 99. 4 99 . 4 99 . 4 

7 - 8 98 . 2 99.4 99 . 4 99 . 4 99. 4 

9 -1 0 100.0 100 .0 100 .0 100.0 100.0 

Number of respondents 168 

T able B-14. Respondent's Frequency of T ravel b y Walking by Trip 
Purpose. 

Trips 
per Person Cu mulative Perc ent of Reseondents 
per Week Work Shopping School Medical O ther 

0 94 .6 82 . 1 99 . 4 95.2 77.4 

1-2 96.4 94.0 99 . 4 96.4 86. 3 

3- 4 9 7. 0 96 . 4 99. 4 98 . 2 93.5 

5-6 98.2 98 . 8 99. 4 100. 0 97 . 0 

7 -8 98.2 99. 4 99. 4 98.2 

9 - 10 100.0 100 .0 100.0 100.0 

Nu mber of r espondents 168 

Table B-15. Respondents1 Fr equency of Travel by Special T r anspor-
tation Service b y Trip Purpose . 

Trips 
per Person Cumulative Percent of Reseondents 
per Week Wo rk Shopping School Medica l Other 

0 88. 1 96. 4 94 6 86 . 3 91 . 1 

1-2 89 .3 100.0 97. 4 92 . 3 96 4 

3-4 91. 1 97 . 0 95 . 8 99 . 4 

5 -6 92.3 97 . 6 98.8 100 . 0 

7 -8 94.6 98 .2 99 . 4 

9-10 100.0 100 . 0 100.0 

Number of respondents 168 

APPENDIX C 

T able B•16. Average Trips per Person per Week by Mode of T r ans
portation an d Trip Pu rpose. 

Average Tri~s E!er Person eer Week 
Mode of All Work Shopping School Medical Other 

Transportation T rips Trips T rips Trips Trips Trip s 

Privately owned 
car 10 . 5 3 . 0 2 . 3 0.6 0 . 9 3.6 

Local pub l ic bus 2.5 1 .3 0 . 2 0.2 0.3 0 .5 

Taxi 1.0 0.3 0. 1 0 .1 0.3 0 .2 

Walking 2.0 0. 3 0 .6 0 .1 0 .2 0 .9 

Special trans-
por tation _g_,._Q 0.9 Q_,_,! 0.3 0. 5 0 .2 

All modes 18.0 5 . 8 3.3 1.2 2 . 2 5.5 

Tab le B -17 . Percent Distrib ution of Respondents' Trip b y Mode of 
Transpor tatio n. 

Percent of Tries b'.%'. Mode 
Mode of All Work Shopping School Med ica l Other 

Transportation Trips Trips T rips Trips Trips Trip s 

P rivately owned 
ca r 58 . 1 51 . 3 70.8 52.4 41 . 0 66.0 

Local p u b lic b u s 14 . 1 23. 1 6 . 6 13 . 5 14 . 4 9. 1 

Tax i 5. 6 5. 7 3 . 6 4.8 12 .5 3.9 

Wal k ing 11. 1 5.0 17 .0 4.8 8 . 2 16.6 

Special t r ans-
portatlon !l.:.l ~ 2 . 0 24 .5 23.9 ~ 

100 .0 100 . 0 100.0 100 .0 100.0 100.0 

T able B-18. Percent Distributfon of Respondents' Trips b y Trip 
Pu r pose. 

Sp ecial 
Private Local Trans-

T r ip All Auto Bu s T ax i Wa lk portation 
Pur pose Tr ips Trips T rips Trips T r ips Trips 

Wor-k 32 . 4 28.5 52.9 33. 3 1 4 .6 43 . 4 

Shopping 18.1 22 . 1 8.4 11 . 9 27.8 3 .3 

School 6.9 6.2 6 . 6 6 .0 3.0 15.2 

Medical 12 . 2 8.6 12.4 27. 4 8 . 9 26.2 

Other 30. 4 34. 6 !2..:.2 ~ ~ !Ll 
100. 0 100.0 100 . 0 100.0 100.0 100 .0 

TRANSCRIPTS OF IN-DEPTH PERSONAL INTERVIEWS WITH 

FIVE HANDICAPPED PERSONS IN KNOXVILLE, TENNESSEE 

The fol lowing are transc ripts of in-depth per
sona l interviews with four handicapped persons in 
Knoxvil le , Tennessee. The interviews were con
ducted by Dr . Thomas C. Hood , Acting Chairman of 

the Department of Sociology , The University of 
Tennessee, Knoxvi lle . T he interviews il lustrate, 
rather d i rectly , the problems that handicapped · 
people f ace i n t raveling and the effect t heir limited 
mobility has on t heir lifestyle . 



INTERVIEW A 

I* : To start out with, about when y ou were born? 

R*: I was born August 28, 1912. 

I : 1912, isn't that great? That's great. How far 
did you get in school? 

R: Through the 7th grade . 

I : And where do you live now here in Knox ville? 

R: I live out in Burlington. 

I: Do you live near a bus line? 

R: No, it's a little bit far for me to walk. 

I: To the bus? 

R: To the bus because I'm crippled--stiff knees , 
and you know I have problems walking. And I 
walk with a cane, too, and so I don't never, 
you know, go anywhere unless I just come over 
here, go shopping and no more, 'cause I'm not 
able to. 

I : How long have you had that problem? 

R: Oh, it's been working on me seven years, but 
man, it's worse the older I get, of course. I 
had a birthday the other day, I'm 70. You 
know I just don't go nowhere. I just stay 
around home there, able only to come over here 
for an hour and watch TV . 

• I: You just come over about once a week? 

R: Once a week. 

I: What kind of place do you live in? Do you live 
in an apartment or . ? 

R: No, I live in a house . 

I: Just a regular house? 

R: Uh-huh. 

I : Anybody live with you? 

R: Yes, 
me . 
with 
died 
he's 
me. 

have a little retarded son. He's with 
And of course I have to have somebody 

me to take care of me because my husband 
six yea rs ago, and one of my other boys 
on the disability list, and he lives with 

* I : Interviewer 
R: Respondent 
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I: So you have two sons t hat I ive w ith you . 

R: 

Right? One of whom is r etarded and the other 
one is disabled? 

Yes, and he don't get no 
Just a little food stamps . 

k ind of assistance . 
Tt:iat' s all he gets. 

I: Okay, and y ou say you ' ve had your own 
difficulti es, sti ffness in the knees and having 
to use a cane for what , 10 years? 

R: 

I: 

R: 

I: 

R: 

I : 

R: 

I : 

R: 

I : 

R : 

No, I haven't used it for ten y ears. I 've been 
walking with a cane I guess about three y ears . 
See , I was working on a progr am , a Senior 
Aide program, unti l the beginn ing of this. 
went to get on the city bus and I pu lled a 
lever in my leg. They don't call them levers . 
I guess they hav e a name for them. I pulled it 
in my leg and i t felt li k e my leg was broke in 
two , and I haven't been able much t o ride the 
city bus s i nce . And these buses , CAC buses 
pick me up and they have a stool I can step on 
if I need to get up on the bus . 

You can mak e that step? 

Yes . 

But the city bus is a l i ttle h igh? 

Y es. have troub le getting of f . Y ou kn ow, 
I'm slower than any body else and t h ey some of 
them short of patience w ith me . I just stay at 
home , you know , mostly . 

So you're retired then I guess? 

Yes. 

What did y ou do when y ou wer e working? 

Wel l , was a , when I was work ing , 
worki ng in a h ome--domest ic work. 

Domestic work? 

was a 

Uh-huh , when 
I got older, 

I real ly was working , but aft er 
got me this problem y ou k now. 

I: The senior aide program? 

R : Yeah, and worked with the handicapped. 

I : 

R: 

I: 

R: 

I: 

Were you , did you help in that p r ogram quite 
awhile? 

About six or seven years. 

Oh, well , that 's good. 

Uh-huh , unti l I hurt my leg . I couldn 't get 
around . 

How would you say your in come influences 
your lifestyle with rega r d to tran sportation? I n 
other words , do you hav e the k ind of money 
you need to t r av el the way y ou would l i ke t o 
travel , I mean , t o get around the city the way 
you'd like to get around? 

R: No, don't · have no transportation and I don't 
have money to , y ou know, take a cab o r some
thing, I don ' t hav e the money. 

I : Did you ever d r ive? 
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R: No. 

I: 

R: 

I: 

R: 

So, basically then, you used to travel on the 
bus quite a bit but now you travel just by the 
van or do you still? 

Yeah, that's about the only way . Sometimes a 
friend will come and pick me up. You know, 
some of my neighbors. They see me trying to 
go to the store and they take me to the store 
and bring me back. Come back and get me you 
know. I'm not able to shop for groceries and 
things Ii ke I would Ii ke to be. 'Cause I can't 
get out. 

About how many trips would you say you make 
a week? You said you can come over here one 
day a week and that would be one trip over 
and another trip back. So, if we talk about 
one-way trips, all right, one over here and one 
back would be two. About how many trips 
would you say you make in a week? 

about four if we're counting both 
That's what you're talking about. 
gotta go to the , try to go to the store 

week if I can. 

guess 
ways. 
'Cause 
once a 

I: Do you get to church at al:? 

R: Yes, I go to church. 

I: Okay, so that would be two more . 

R: There's a lady that picks me up and carries me 
to church. One of the members. 

I: Okay, so over here and back once, thats two, 
and then to the store and back, that's four, 
and to church and back, that's six. Is that 
about what you do in most weeks? 

R: Yeah . 

I : And mostly, then, when you come over here, 
it is on the van, when you go to the grocery 
s tore, it's mostly with somebody picking you up 
and bringing you back, and when you go to 
church it's somebody picking you up and bring
ing you back- - usually a friend or a neighbor. 

R : Yes. 

I: When you go grocery shopping, what are the 
kinds of things that you think about when you 
decide to go grocery shopping in terms of, 
like, where do you go? 

R : You mean . . . ? 

I: 

R: 

I: 

R: 

Well, the store you choose. 

The store I choose? 

Yeah, right. 
store? 

Do you always go to the same 

No, not always. guess I would if I had 
transportation, but the way people's going, I 
mean if they' re going to the store they p ick me 
up and carry me. I go to the store that is 
most conv enient for them. I don't have no 
special store . I use to trade at the A&P store 
a lot , but since one is not near me, I just go 
to IGA and some of them are Kroger's. And, I 
want to call them Grant's, but its Giant. When 

I go there , I'm close to K-Mart. May be I need 
some hose or something. I can go into K-Mart 
and get them or whatever, and then go into the 
grocery store and get my groceries . I try to 
keep. 

I: Try and keep them toget her? 

R: Yeah . 

I: So you don't have to ma ke too many trips? 

R: That's right. 

I : Now, when you go to the doctor, how do you 
get to the doctor? 

R: Well, they carried me for a while on the CAC 
bus . I was s igned up for that transportation, 
but since then I just, you know, maybe some of 
the neighbors around there. There's a little 
girl near around the corner. I asked her 
would she run me to the doctor and pick me 
up, and she said yeah. Of course , I have to 
give her a little donation, unless she's going 
that way. 

I: So, now when you picked out your doctor , d id 
you pick out a place that was easy for you to 
get into or out of or did you just pick the 
doctor because you Ii ked t hat doctor or what? 

R: No , I was sent to this doctor that I go to. 
Then he sent me back to my family doctor . 
He's nearby. It is still out in East Knoxville. 

I : But its near Burlington? 

R : It's not too far from Burlington. 

I : Is that mainly the medical trips you take , or 
do you have to go to the hospital every now 
and then? 

R: Well, no, not since was in the hospital about 
three or four years ago . Yeah, I did . My 
blood pressure went up, and they carried me 
into emergency . But I don't have to go to, I 
should go to, but go to a doctor . I try to get 
a place where I have to pay the full amount for 
my medicine , and I try to get a place where I 
can get a discount from that and, but so far I 
haven't. Could you tell me anyth ing about 
that? 

I: Where you can get a discount on your medi
cine? 

R: 

I: 

Um-huh . You know, just Ii ke my doctor writes 
a prescription . He don't tell me what; I'm 
talking about a discount , he don 't tell me where 
to go to or nothing but he just writes it out. 
If its $30 or $40, I have to pay it. One week I 
went, my med icine one month was, I had all of 
them filled at one time, and it was , one pre
scription, he had about three on there, it was 
$33, t he next one was $8, and his bill was , you 
know how emergency is, I mean $12 or $15 
dollars, and ther e my money was just about 
gone. Any time I bought some food and pay 
my house rent. Now every once in a wh ile, 
once a year, I get a check back, and I guess 
that's the d iscount , isn' t it? That's the check. 

A little bit. What do y ou do for recreation? 



R : 

I: 

R: 

I; 

Nothing but . . . what do I do? I come over 
here. 

You come over here and go to what? What do 
you do over here? 

Make ceramics. 
class. I have 
didn't take up 
around, visit, 

And have went to a bible 
went to sewing class. But now I 
all night, just visit around, walk 
but mostly I'm making ceramics. 

Do you do anything else? Do you do anything 
with your church for recreation? Have, you 
know, get-togethers, covered dishes? 

R : Yeah, we have food meals, and we bring 
things . 

I: Ever have hymn sings? 

R: Oh yeah , we have sings, and on Wednesday, 
we have the middle of the day prayer meeting, 
and most of the senior citizens go, and I have 
went, I have come over here and worked and 
let them pick me up and carry me. On my 
lunch hour. And then they bring me back over 
here. 

I: Somebody from the church comes over? 

R: Yeah, and I'm here when the van comes to pick 
me up . I try to be ready in the morning when 
they come by. Once I did go twice a week but 
you know I just cut down to one day a week. 

I : Well, guess you couldn't hardly get over 
here if you didn't have the van come and pick 
you up? 

R: No , I wouldn't, I couldn't . 

I : I've got one last question I'd li ke to ask you . 
When you're asked to go to somebody's house, 
or when you go to , say, a different doctor or 
something like that; when you go someplace in 
Knoxville that you've never been before, and so 
you're not familiar with the area, what are some 
of the kinds of things that you think about in 
terms of deciding whether or not you'll make 
the trip? 

R : I don't hardly get it . 

I : Okay. Well, what we're trying to get at is , 
let's say that you're invited to go to somebody's 
home, or let's say that you're supposed to go 
to a doctor and you've never been in that 
particular part of the town , or you decide to go 
shopping someplace that you've never been 
before, are there some things, problems , that 
you think about before you, as you plan to go, 
as you make your plans to go. Like, somebody 
might say, well, if you're going to go some
place , you got to have transportation, but 
beyond just thinking about transportation, is 
there anything else you think about like 
whether or not it is raining, whether or not 
you think that section of town's okay to get 
around in, or you know , things like that. 
Whether or not you think it 's t oo hilly in that 
place where you go. Things like that . Do you 
ever think about anyth ing like that? 

R : Yes, sure do , and think about if I get 
there. Now I was invited somewhere Sun-
day, and it was a club meeting, you know , the 

I: 
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community cl ub. The g irl, she lived on Vic
toria Street, and its straight up a hi II. I said, 
okay, if I can get up that hill . I have p rob
lems getting down it. You know 'cause I'm 
scared, seem Ii ke I'm going over my head you 
see. I said, "Honey, I can't come 'cause I 
can't come. I might can get a r ide , " I said, 
"but I can't get back down the hill . " And she 
said, "Oh , I forgot about that." Cause I had 
trouble, they had to come and get me and help 
me up there . You know the last time I was up 
there . And I said I won't try that. 

That's the kind of thing we mean . Anything 
else like that that you think about befor e you 
go someplace? 

R : Well, first th ing I t hink about, well how is I 
going to get there and who's going to carry 
and who's going to come and get me. You 
know, I think about that . If I be lucky 
enough to get me a ride or somebody come by , 
some of the members call me. How is I going to 
get bac k? Maybe they say, "I come and get 
you." Well, I'm beginning to wonder t hen , if 
they come after me , will they bring me back, 
and if I have time, I will ask them, "Is you 
going to bring me back?" 

I: You e ver have any problem with bumps in t he 
sidewalk or, you know, with places that are 
bad in the sidewalk? 

R: When I'm walking alone? Yeah . Yeah, 'cause I 
fell . When I was really working, I fell going 
up High land Drive , and I thought I broke my 
cheekbone. You see, is one of them a little 
darker than t he other one? But I thought, 
they thought it was c r acked , but it wasn't. 
They carried me to ____ and had it X -
rayed. 

I : And that's because it's a bad place in the 
sidewalk? 

R: Yeah, bad , you know, on the curb . I was 
walking on the side , well, how they ral se it up, 
you know like that. Somehow or another I just 
fell, and I fell the right way 'cause if I fell 
th is way , t he traffic would have got me , and 
that was , I would call myself young then , you 
know, so I always have a vision of falling, you 
know, think I'm gonna fall. Of course, now I 
know I will--that 's the reason I kept my cane 
along . 

I: Do you have to take any medication with you 
when you travel ? 

R: Yes, I've got my pocketbook full now . Yeah , I 
take my medication . 

I : And your cane of course. 

R : Yeah, but if take most of my medi cation 
before I leave, which it would push me , I 
can 't , that's too many at one time you know, 
and I carry the rest of them with me and take 
it during the day . 

I : How about the weather? Do you ever think 
about that before you make a trip? Does the 
weather ever keep you in? 

R: Yeah , if it's s torming or something , you know , 
I won't go out even then if it looks like it ' s 
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going to rain, 'cause I can't run no more. 
get out of the rain, and I just won't go. 

I: Do you travel at all when it snows or anything 
like that? 

R: No more. hardly go outside all days . One 
of them will come over here, and they clean the 
sidewalk off and everything. 

I: Do they come right to your door when they 
pick you up over here? 

R: Yeah, very nice. 

I: Have you ever ridden on the Lift? 

R: No. So far I don't need it you know. The 
only thing I need, the little push up to get on , 
and I have trouble getting off. See, where I 
get ready to g et off, my knees won't revolve, 
and sometime when I go to step off, I holler 
you know. Scared t he bus drivers. I tel l 
t hem I can't let go, I'm holding to something. 
I can't let go cause I'm afraid I'll hit the 
ground. You're kind of reaching out there 
with that foot and you want that foot to be on 
t he ground before. I tell them, I said, "Well, 
ya'II be patient, I'll get off in a minute." And 
I try this and then I try that, you know. 
Finally I make it. They all are gentlemen, 
nice. 

I: Have you ever had the ex perience of somebod y 
telling you that they 're going to come and get 
you and give you a ride someplace and then 
t hey didn't show up? 

R: Yeah, sure have, a lot of t imes . Yeah, 
sometimes , something happens , you know, that 
they can't come, and then I have had it the 
other way. Maybe they just think it's not 
important you know. But I don't l ike to be 
ready and thin king I'm going somewhere and 
don't get there . I try to be ready when I 'm 
supposed to do something, you know, and I 
look for them, I get disappointed. I have to go 
and undress maybe and think about what I 'm 
going to do at that time. 

INTERVIEW B 

I: Why don't you tell me, first of all, to just sort 
of introduce yourself, about when you were 
born. 

R: I was born in 1915 in Knox County. 

I: You went you say through the sixth grade? 

R: Sixth grade. 

I : Where do you l ive now? 
or out in the ~ountry? 

R: Knox County. 

I: What part of the county? 

Do you live in town 

R: Concord. Down toward Farragut . 

I: Do you live in a house of your own, an apart
ment, or what? 

R: I own my ground and I own my place. I live 
in a t railer . 

I: You live in a trailer? 

R: Yes, my house got so bad, I had to let it go. 
I tried to have the lights fixed , and it was 
leaking in it, and I got scared. Nobody 
couldn't fix it, so I had to do something e lse . 

I: Right. Wel l now, do you live i n a trailer 
park? 

R: No, I own the g round . 

I: Oh, you own the ground. 

R: Yes, I finally got it paid. 

I: So , you are off by yourself in a trailer. Does 
anybody live with you? 

R: No. 

I: Are you a widow? 

R: Yes. 

I: Now, how would you describe the nature of 
your handicap? 

R: 

I : 

R: 

I : 

R: 

I: 

R: 

Well, I am not able to walk very far at a time? 

About how far can you walk before you have 
to stop? 

About four. or five blocks. If I am carrying 
something, I have to stop before then. 

Do you have anyth ing else that is har d for you 
to do? 

To get to the doctor 's. 

Hard to get to the doctor 's, right . 
have a little arthritis problem? 

Do you 

I'm nearly crippled. See it started i n t hese 
shoulders , and now its come down this way in 
my elbow, and I can't hardly stand it. It hurt 
so bad yesterday, and me taking pills for it. 

I: How long have you h ad arthritis? 

R: Ah, four years. 

I : And how long has it been t hat you hav e had 
difficulty walking any distance? 

R : Wei I, it's been a good I ittle bit. See, I had 
tumors took off my heels and some on my toes 
and on the side of my feet, so it has been bad. 

I: Now you are retired? Did you work? 

R: No. kept my kids at home and stayed with 
Back then t hey didn't work. them. 

I: Now, when you think about t he money that 
you've got coming in , how does that influence 
the way you live in terms of what transporta
tion is available to you? Do you have enough 
money to get the transportation that you want 
or could you use more money to get differ ent 
k inds of transportation? 

R: Well, no, t her e is no buses running anywhere I 
have to go. And if I don't get t h is I'm just 
stuck and I couldn't take it . 



I : You don't drive? 

R: No . 

I : Did you ever drive? 

R: No, I wish I had. I wouldn't bother so many 
other people. But with this arthritis, it sur
prises me being in my arms , 'cause it's usually 
in my knees and ankles, and I had varicose 
veins taken out, too, but not the way they do 
them now . The doctors put little needles in the 
veins and let them stay about 45 minutes and 
they don't come back. Well, he told me when 
he had to go to another business, he took care 
of football players, certain kind of bone doctor, 
so I had to quit him and hunt another one. 
This one I go to just gives me something for 
arthritis . One week I couldn't get to it and I 
was out and I got really crippled. I got so I 
have to call up here to get somebody to take me 
to the drug store 'cause I can't afford to do 
without that medicine, and I still have artiritis 
bad enough with it. 

I: About how many trips would you say you make 
a week when you think of these as one-way 
trips; like, coming over here would be one trip 
and going back would be another trip, so that 
would be two. About how many trips would 
you make in a week. 

R: I come Monday and Wednesday and Thursday. 

I: To here? 

R : Yea. 

I : OK , that's six. 

R: That's all. 

I: Do you not have any shopping trips or any 
trips to the doctor? 

R: Well, 
store. 

ask them to stop, as I go home, to the 

I : So you got six trips a week. 

R : And do pay them one way to get to the 
store. After come from over here going 
home, 'cause it's right on the road home . And 
I do ask them to take me to the doctor , maybe 
once or twice a month. 

I: Now, do you travel just on the van? 

R: Yea. But I've been on disability, and they 
told me I· got a raise in July and they let me 
know before I got the raise that they was going 
take part of it back. And I wondered why. 
They act like they think I've got better than I 
have, but I don't . So , and they wrote me 
again and said the other day , "Remember, the 
first of September , we are going to cut your 
pay." Why? Well, another thing that bothers 
me. I went to a new doctor and was going to 
stay, but he didn't add it on that I had the 
cards to pay for this and I had a time getting 
this straightened out and I still have to pay 
part of it . Well, see , they take out of me on 
the first of the month for doctors and hospital 
and stuff Ii ke that, and the way they done 
that, I was paying and they was taking it out 
of my check too . I paid a ten dollar bill over 
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at UT hospital last week that I hadn't paid 
before . But it was for what work the doctor 
done . Some test he run . But now I got t he 
card , and it's supposed to pay for it. I paid 
two or three bills over there that I wasn't 
supposed to pay that I hadn't paid before. 

I: Do you ever have friends or neighbors give 
you a ride someplace? 

R: Well, don't ask them, but know they all 
work. They don't have much chance to. 

I : Right. 0o you get t o church at a ll? 

R: Y ea. go with some of my neighbors on 
Sunday and sometimes on Wednesday. 

I : Do you walk there or what? 

R: No. I couldn't make it walking. 

I: Somebody comes and gets you? 

R: Yea. The people across the road goes to t he 
same church, so I go as they go. 

I: see, so you ride with them in their car . 

R: hate to cal I on them all the time so I try not 
to. 

I : One of the th ings you said that you consider 
when you go grocery shopping is you try to do 
it on a trip back from the Center here , right? 

R: Yes. 

I : Do you always go to the same p lace? 

R: Well, pretty much. 

I : Is that store laid out so that you can get 
around in it good? 

R: Yes, it is the A&P down in Farragut. 

I: Okay. 

R : Yes. 

It' s easy to get in and out of , is it? 

I : Is there any particu la r reason you p ic ked that 
store to s hop at? 

R : Well, mostly because it's close. 

I: Now , when you go to the doctor or make some 
other medical trip , what kind of factors do y ou 
have to consider about getting to the doctor? 
When you make the p lans for t he trip, what do 
you hav e to think about? 

R : Like what? 

I : Well, Ii ke , do you have to call ahead to get 
transportation lined up, t hings like t hat? 

R : Yes , I do that. 

I: After or before you make t he appointment? 

R: Wel l , after get the appointment , 'cause 
know what day then, and they like to know a 
day or two or three befor e you go so they wil l 
know which way to go. 
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I: And when you get to the doctor, is it easy to 
get in and out of the doctor's office? 

R: Yea. 

I: Okay. Some places are not so easy to get in 
and out of, and I just wondered if you had any 
problems. 

R: Wei I, see, I tried to get to a drug store that's 
close to me, too . But, they got so, I don't 
know why, they take a prescription, you sit 
down and wait about an hour when they have 
nothing to do, and when I get home and I look 
at the medicine , they had give me somebody 
elses. I had that happen three or four times. 
I don't go there no more, and anyway, they're 
not busy, and I go in and turn it in, and he 
takes it and looks at it, and I don't know what 
he does but it takes an hour. And you know 
transportation don't like to do that. They got 
other places to go . So I started at Cedar 
Springs Shopping Center . Well, they take it 
and get it ready, and you've got it in less than 
20 or 30 minutes. 

I: So now you make a special trip over to Cedar 
Springs? 

R : Yea , to get prescriptions I do. 

I: What do you do for recreation? 

R: Well, mostly ceramics . I had a nervous break
down a few years ago, and I had to go to Helen 
Ross McNabb Center, and that doctor put me on 
nerve pills when I need it. Well, I been going 
two years, at least , and I told him one day, 
"Wasn't it time for me to get off?" He said no, 
but it was a good idea he didn't take me off 
because I got a younger daughter . She caused 
me a lot of trouble, and to get nerves settled, 
I have to take a capsule that he prescribed. 

I : Does she I ive here in town? 

R: Down there where I live. 

I: Not too far from you ? 

R: But she don't speak to me anymore . She told 
me one day she said, "Mom, if you don't do 
what I say, I'm not messing with you no more . " 
And I didn't do what she said. But we've made 
up. I been crawling back. I worry about her . 
So apologized three or four times, then I 
quit . She can speak if she wants to and she 
don't. She knows where I am. 

I: Do you just do the ceramics in here at the 
Center? 

R : Wei I, sometime I take some home with me that I 
want to finish. 

I : Do you ever do anything with the church for 
recreation? Covered dish supper or anything 
like that? 

R: No. I' ve not been going lately. I've been 
kind of sick. You see, I've got lung trouble 
and sometimes I can't go. 

I: I've just got one more question. When you 
plan to go someplace, say like a doctor's office 
where you've never been before or someplace 

else that you've never been before here in the 
Knoxville area, what are the kinds of things or 
problems that you consider before you would 
make a trip like that? 

R: Well, consider trying to find somebody to 
take me instead of bothering transportation . 
You see, sometimes I can't find nobody. And 
the only way I can push is not to get off that 
arthritis pill and not to do without it. See 
I've got Parkinson's Disease and that's a must . 
You don't say I 'II take it tomorrow and let it go 
today. 

I: Right, you've got to take that . Right. 

R: And so, I don' t see that I can do without that. 

I: So, the main thing that you'd be considering 
would be f inding some way to get there? 

R : Right. I hate to call on them, especiall y 'cause 
the places that I have to go is in my district, 
and they come all the way from town . If I can 
find another way I do. 

I : Do you ever not travel because of the weather? 

R: I usually go when I want to. 

I : You usually go where you want to? And 
sidewalks or hills are not too much of a problem 
fo r you? 

R: Well, the hills are. I've got that bronchial 
trouble and lung trouble, and I get out of 
breath, and I have to sit down or stand still or 
quit walking so far . 

I: Do you have to carry medication with you 
then? 

R: I've not been but it would be better if I d id . 

I: Can you th ink of anything e lse that you 'd like 
to tell me about transportation? 

R : Well, I say one thing. never rode with 
better people. And they are good drivers, and 
I like them all. I think I've rode with them all. 

I: You feel like it' s a fair price? 

R : They don't come no better, and I've been with 
them a long t ime . 

INTERVIEW C 

I : approximate age, or when you were 
born, or something Ii ke that? 

R: I was born in 1903 . 

I: And how far did you get in school? 

R: I didn't get too far in grammar school . Mar
ried very young . And my husband left me with 
two little ones to raise . He traveled. And I 
had to raise them and I knew that. 

I: Did you finish the 8th grade? 

R: Yes, and then I was left with this home to take 
care of and the children so I had enlisted in 
the Knoxville Business College in 1933. I was a 
child . 



I : Did you finish? 

R: And the children in high school just graduated 
come in there to the Knoxville Business College, 
and they thought I was one of them . And you 
know when I set up at night and studied and 
took care of my children when I got hom·e, we 
had just bought a six-room home, a beautiful 
home. I took care of that home and took care 
of my children, sent them to school, and I went 
to school. 

I: So y ou finished Business College t hen? 

R: I graduated at the Business College and I had 
some friend that was a councilman , and he put 
me in the City Hall, a big suite after I gradu
ated. April 6, 1935. I finished, but didn't go 
the entire time from 1933 to 1935 . I was out 
six months because my son had pneumonia, 
bronchitis. And I had to stay off unti l he got 
well and able to go back to school . 

I: Do you still live in that same house that you 
bought back then? 

R: I couldn't keep the house and work and keep 
the children, so had to let it go back. 

I: Where do you live now? 

R: I live now at the Summit Towers. It's in town 
near the City Hall where I spent 32 years . 

I: Do you have your own apartment there? 

R: I have my own apartment. 

I: Do you live alone? 

R: I'm alone. I don't have a soul. I have 
of course. He has his family . 

I : He lives here in town? 

R: Yes, and I have nobody else. 

a son 

I: Does your brother live here in the community? 

R: Out in Powell. I have nobody her e. He's all I 
have left and my son, that's all. 

I: How would you describe the nature of your 
handicap? Could you describe that? 

R: Well , it's my back. It makes me so weak. 
When I get up to walk , I'm shaky . 

I: And then your eyes? 

R : I have to have support for my back and I've 
ordered this surgical garment and it's $75 . 
have to pay for that in cash . I'll get it , but 
it' II take quite a bit . What was the next ques
tion? 

I : Would you call your eyes somewhat of a handi
cap too? 

R: My eyes . Well, everything is blurred and I 
can't see, and when I walk I can't tell if . . . 
I'm really scared of stairs. I look down I can't 
see down . You can see from here to the door 
you can see on the floor , but straight down 
you can't . That's the worst feeling in the 
world. I crocheted all the time . I made two 

I : 
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big afghans before this happened . Now I can't 
. you see I can't look down and see t he 

needle. If t he needle and my hands were over 
there two feet I could do it , but I can't crochet 
that way. And when I look at reading, I can 't 
see that. I have to get rig h t on . . and 
then the lines run toget her after looki ng at it a 
minute. I'll start to read and I can't . I hav e 
to stop taking my paper. I can't even read it ; 
it's getting wors e. 

Do you ever get the talking books t hat hav e . 
•• ? 

R : Yeah , they did that. They brought them out 
at first aft er the operation , but I couldn 't go 
with it. I' v e been so used to doing things 
myself and going . . . I was just a go-go girl . 
I was on the go al I the time . And just al I of a 
sudden have to quit all that, cut all that out 
and depend on someone e lse, that's what tears 
my heart out . 

I: Now you ' re currently retired , is that how you 
described . . . ? 

R: I retired in 1967. I spent 32 y ears down there 
at the City Hall, and I worked all a round. I 
worked in every depart ment of the City, and I 
took leave of absence , and they loaded me down 
with work, a nd I just cou ldn't get all of it 
done. They wouldn't gi ve me any help , and I 
took three leaves. I worked in Baltimore, and 
I worked in Houston, Texas , two different· 
years, and worked in Los Angeles , east , 
west, north, and south . T hey weren 't allowed 
to keep me only just extra because I wasn ' t 
cleared away her e. I thoug ht I was. I mean , 
I didn't want them to know I wasn ' t. But they 
can't take you and t r ain you and then let you 
go. That's too expenslve . Well, I had to leave 
those jobs but I worked in t he best . I was the 
secretary to the president of the _____ _ 
Association , I was secretary in Houston at the 

Company and relieved on t he 
switchboard , and in Los Angeles I was secre
tary ever y p lace I went and made more money 
then I made here , 19 y ears of service here . I 
made mor e money there to begin with t han I 
made here. And I was welcome back any time I 
wanted to come back and take the job . So t hat 
was great to me . 

I: How would you say your present income influen
ces the way you live with regard to t ransporta
tion? Is your in come . . . does that limit t he 
amount that you can travel, or do you? 

R : I wish I could travel. I can ' t see to t r av el . 
If I could , I don't have the money , t he d oct ors 
and the pharmacists take my money . See, I' v e 
had two abdominal surgeries for malignancy, 
and I'm still paying on those . Three years 
ago. 

I: So you really just don't hav e the money to do 
much more than the essentials? 

R: Just live and that's all. 

I: So most of the trips you ta ke a r e just trips 
that . . . ? 

R: I can't afford to take a trip. All I go is to 
the grocery s t ore and back. Now t hat covers 
my ter ritory . And I get so fed up with t hat. 
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Just to the grocery store; no entertainment, no 
social life except through church. I go to the 
church and socialize with them. Now that's my 
life. The grocery stores and the church and 
home is my life . 

I: And occasionally over here I guess. 

R : And here, of course, you understand that. 

I : Do you go to the grocery store every week? 

R: My son takes me every day he is off. I mean 
he's off one day a week and he spends that 
time taking me to the market. I pay for the 
gas . 

I: So you go to the market and back. That's two 
trips then . Then about how often do you come 
over here? 

R: Twice a week. Some weeks , not at all. Other 
days, once and twice a week. 

I: So that's on the average probably another two 
trips. Because you probably get over here 
once a week on the average? 

R: I've been trying to come Tuesdays and Thurs
days, but I've left Tuesdays off and just been 
coming Thursdays. I can't afford to come more 
often than that. 

I: So that would be two more trips, that's four. 

R: 

Now do you go to church every week? 

I go to church e very Sunday, and I have to 
put money in the church. I feel I'm obligated 
to do that. 

I: So that's another trip to church and a trip 
back, that's six. 

R: I put $5 in the church about every two weeks . 

I: So that's six trips in the average week . 
you go to the doctor very often? 

Do 

R: When I have to. It depends on how my eyes 
are; how my condition is. I have sugar in the 
blood , and I have to have that tested. And 
every time I go it' s $23 and $33. 

I: But that wouldn 't be once a week would it? 

R ; No, it's about every three months or every two 
months, depend ing on how it is . And then if I 
have problems in the stomach where I had 
surgery in the upper part of the colon . 
why I have to go to C--,---c-cc~-• he special
izes in that . And that's $66 one trip . It 
keeps me down . You see I don't have money to 
buy any clothes if I pay them all. 

I: So that would be just an ocassional trip. 
guess probably you make about six or seven 
trips a week, wouldn't you say? That's one
way trips . That's coming over here and going 
back, that's two, and going to church and 
coming back, that's two more, that's four, 
going to the grocery store and coming back, 
that's six. Can you think of anything else you 
do in the average week? 

R : I get my hair done 'cause I'm not able to do it 
anymore. 

I : Do you do that about once a week? 

R: No, every two weeks. use to do it myself 
but I can't do it anymore. I get cramps in my 
fingers. have arthritis. And my fingers 
draw and I can't roll my hai r. I did up until 
last week or so . . but when I start, my 
fingers draw. They cramp. I can't do any
thing about it. I go to the school of beauty 
because it's cheaper . 

I: How do you usually travel? Do you usually g o 
b y private car or by bus? 

R: My son comes once a week and ta kes me to t he 
market. 

I: That's by private car and then you come out 
here in the van do you? 

R: Um-huh. Two dollars. 

I : When you go to the beauty shop or the doctor 
would that be by bus or b y car? 

R: 

I: 

R: 

It' s down two b locks from where I live , th ree 
blocks . I get someone to go down there with 
me, and 
It's on 
blocks . 

can get a ride sometimes down there. 
the corner of Gay Street. It' s two 

When you go grocery shopping , could you tell 
me a little bit about what some of the things 
are that you consider, some of the factors that 
you consider , when you make your grocery 
shopping trip. 

The necessities are all I get, 
things . The doctor has me 
pretty strict on what I eat. 

the necessary 
. I have to be 

I : But I'm thinking more about not what you buy 
as the store you choose to go to because of 
your handicap . Do you pick a store that 
doesn't have many steps or do you pick a store 

. . ? 

R: don't have any steps at all where I go . He 
draws up as close to the door as he can get 
and he helps me in . He helps do the grocery 
s hopping. I can't see the labels . And he does 
that for me, my son . If it wasn't for him , I 
don't know what in the world I'd do. 

I : So you tell him what you want , and he picks it 
off the shelf? 

R: He takes the cans, whatever have to have 
there. Leads me by the vegetable counter, and 
on our way down I'm use to having good eats. 
I can do without clothes , but I can't do without 
the necessi t ies of eating the right kind of food , 
green vegetables, and cheese, and milk, and 
g r een stuff as much as I can. And then the 
other th ings that go with it. That's all. Of 
course I try to cut down as much as I can 
because even the least of that costs . . . you 
know you'd be surprised as for what I have a 
week is $25 and $30. And just for me, that 
sounds very exaggerating , but I get chicken or 
get fish or something , that's what I'm supposed 
to have. I never buy steak. I 'm not fond of 
it. But I like to smell it cooking. That's as 
far as I can go. I like to go around someplace 
where they're cooking it and smell it, and I 
would love to go out and eat occasionally, but I 



can't afford it. I get so tired of that little old 
kitchen. It's a hole in the wall, you might 
say. It's a very small place just for one per
son. Of course, I have a counter that over
looks the I iving room. And I get ti red of 
eating alone, and I have Jack to eat with me, 
my son. He comes out and eats with me, and I 
can't invite people in to eat cause I can't afford 
to pay for the groceries. And I have to have 
spending money. Bring me out here, and 
that's usually $10 or $15 dollars, and that runs 
about $20 to $35 and $40 on my checking ac
count every week. Now that' s every week. 
Besides my bills that comes at the first of the 
month . That runs, my rent is about $200 a 
month, and I pay all these doctor bills, and my 
rent, and my phone bi 11, and the groceries, I 
don't have much left . And I'd never have got 
under Social Security if I hadn't have gone 
away from here to work cause they didn't have 
it at the City Hall when I worked down there. 
I would have been on welfare suffering if I 
hadn't have strained myself. I think my foot
prints are on the sidewalk in Los Angeles. I 
think they are. I've walked east, west, north, 
south, I've walked al I over looking for jobs. I 
can get good jobs but couldn't keep them long 
because I wasn't cleared away here. You've 
got to be completely cleared away, and I 
thought I'd fool them til I I got a job at a place 
as secretary to the manager for L. A. 
furniture company . They wrote back here and 
found out that I wasn't cleared away and that I 
was gone. In order to get a job I had to I ie. 
I'd tell them, "Yes sir, I came out to live." My 
daughter was there and I came out to live with 
her. I meant to at the time but I couldn't 
afford it being under Civil Service . They 
didn't take out Social Security on me, they 
didn't have it down there, but I did get under 
it when I worked other places . I put in 12 
quarters. That's in order to get in under it . 
And then just about four or five y ears before I 
left , they said they took it out. 

I : Well now, we've talked about the grocery 
shopping trip. How about when you go to the 
doctor or go to the hospital for a medical trip. 
What are some of the factors that you consider 
when you make that trip? 

R: How get there you mean? Well, if my son 
can't take me on his day off I do get the trans
portation . 

I : Oh , the Lift? 

R: The Lift. That's what's been taking me back 
and forth has been the Lift. 

I : Are they pretty good? 

R: They were until they left me standing for 
hours and I had to get a cab. So I started 
depending on these people here since they did 
do it. I'd rather pay them than to pay the 
Lift. That's cheaper than . . . a cab costs me 
too much. And I'm afraid of getting on and off 
a bus, I can't see what bus it is unless some
one happens to be around and can tel I me. 
And I can't travel that way. And getting on 
and off the bus is dangerous. No one to help 
me on and off, that's a problem. You look 
down from up there, you can't see the floor or 
the gound. You may be stepping in a hole on 
the sidewalk or it looks the same; the sidewalk 
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and the f loor looks the same to me. Ain' t no 
step up as far as my eyes are concerned, but 
there is see. What do you do in a case like 
that? I've fell too many times. And Jac k 
would say to me , he's so sweet. He wou ld say , 
"Now, mother, there's a step here." I said, 
"Honey, if you hadn't of told me, I wouldn't 
hav e known it." Now there you go. So it's 
not safe for me to and you know it 
breaks my heart, it grieves my heart out be
cause I can't go. I've been use to going and 
seeing and . .. I'm tied down in that small apart
ment and I can't go nowhere , I can't do any 
thing. They had told me at the Trans- Lift that 
they would take you shopping. Once in a while 
y ou have to have a change of clothes. The 
driver said yes, they'd take us. I asked 
headquarters when I called fo r t he rid e , no 
they didn't take you shopping . They would 
take you to the grocery, but they wouldn't take 
you shopping. The shopping is just as impor 
tant and the groceries because you do have to 
hav e a d ress once in a while or a change of 
clothes, if you can afford it . I haven' t afford 
it for two or three years. Looks like once in 
three years I cou ld get me a dress, but I can't 
get there. 

I : If you can't read the paper , how do you know 
where t he sales are? 

R: Isn't that t he truth . And then I ask somebody 
to take me . they have to do something 
else , they're going somewhere that day, after 
saying they would help me a ll they cou ld. 
Sometimes, I think of committing suicide . But 
that wouldn't be good because my daughter's 
husband did that in California when she was 
sick out there. I had to go out there . He d id 
that , and it was such a terrific grief, and no 
insurance either. We had to bury h im, and we 
had to take ca r e of the insurance. And his 
insurance . . . we had to do it. And I think , 
well, if I did, then my son wou ld get what litt le 
I have left. May be that would help him a litt le 
along. I do because I don't get enough out of 
life to keep me going ; keep me inspired enough 
to live. I don't have anything to live for . 

I : I hear what you're saying. Wel l t el l me , do 
you do anything for recreation? 

R: This out here is al l I have . 

I: Out here at t he Center? 

R: Right here . 

I: 

R: 

I: 

R: 

I : 

R: 

This is it? 

This is it. 

What do you do out here? 

c lass and a nutrition class, 
being with other peop le . 

a nd maki ng friends , and 

They give exercise 
and most of al l is 
Getting friendship , 
seeing peop le. 

Meeti ng somebod y new. 

When I pass one of those offices, it's all I can 
do from keeping going in there . I'm so used 
to an office. T hirty-two years in an office 
taking care of everything and ev ery body. It 
just tears my heart out because I can't get in 
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there and get to work . I feel that's where I 
belong . 

I : Do you reckon you could still type from a tape 
record ing? 

R: don't know, it's been so long . know I 
could catch up . And I have arthritis in my 
fingers, and they're so stiff that I can't. 

I: You kind of have to do some exercises, no 
doubt. 

R: It hurts so bad to bend them . They' re so 
sore. What do they call that when it's in the 
joints? 

I : Rheumatoid, is that what they call it? 

R : No, it's starts with an O . Osteo You 
know what I mean . And 1 've oftenwondered. 
Now I heard the other day that talk show 
somebody had a typewriter for sale and I 
wanted to call in and get it , but I wondered . 

. well now, paying out that money . I have 
others to pay out for, what if I got it and 
couldn't use it. Of course, I'm used to the 
keys but its seeing over here what I'm typing. 

I: That's what I was thin king. You know, if you 
had a tape recording that you were listening 
to, like dictation. 

R : I tried that in the mayor's office . I worked in 
the mayor's office quite some, and he wanted 
me to use a ediphone, d ictaphone. Well I tried 
that . It just ruined my head. I had headaches 
so bad that I had to stop, I couldn't stand it. 
And my daughter was a med ical secretary , and 
that's all she used. A dictaphone after surgery 
at the Baptist. She was there 3\ years and 
she was an A-1 medical secretary, and they're 
hard to find. She died eight years ago. We 
lived together, just the two children, that's all 
I had. We lived together, and she died, and I 
had to give her up, and that's what threw me 
apart . 

I: So now only your son is alive. 

R : He comes down . I see him once a week for a 
short period of time . He has a family, arid 
then he has a job. He works everyday of the 
week . Works on Sunday, too. But that one 
day, he g ives me a half a day anyway. You 
see I'm in an awful situation . 

I : Well, it sounds to me Ii ke your coping. Do 
you ever go to the church for recreation, you 
know, Ii ke a covered di sh supper or anything 
like that? 

R: They have that but I can't cook, I can't do 
that. I go all the time, and the recreation they 
don't have in my church, Christian Church. 
They don't have it in all churches. They have 
dinners that you take so much of. I can fix 
that if somebody carry it for me and help me 
down to the front with it , and I don't like to 
ask them to do it, and I don't go. They had 
one last night. I didn't call and ask for trans
port ation . Someone has to volunteer from the 
church and come get me and bring me back 
home, and it's way up, way beyond off of 
Chapman Highway, and they'd have to come 
downtown and get me and then bring me back . 

And you know I miss that because I wouldn ' t 
as k them to come do it. There's no one that 
lives near around me that cou ld pick me up , 
you see. And I miss that--entertainment . 

I : If somebody had asked you? 

R : If somebody would ask me , that would be 
wonderful. I would feel li ke I was welcomed . 

I : But you feel like, somehow, you're going to be 
imposing if you ask, and you know they won ' t 
say no because they'l l say, well , it' s my duty 
to do that . 

R : And they' ve told me so many limes to let them 
know if there is anything I want. Well , I can't 
do that. My preacher came down to my house 
the other day and sat with me quite a while and 
said , "Now, do you need anything , is there 
anything we can get for you?" But you know, 
I wouldn't say, "Yes, go up to the d r ug store, 
and get my prescription, it's ready . It ' s laying 
up there right now." And I wouldn't ask him 
to do that, and I wouldn't ask him to come get 
me and take me to church. Sometimes I think, 
"Is it worth it?" 

I: Now, we have one other question I need to ask 
you , and t hat's t his. When you plan to go 
someplace t hat you've never been before in th is 
city, what are some of the things that you 
consider before you make that trip? Do you 
think about whether or not there is a sidewalk 
there or what kind of weather it is or . . . ? 

R: I've never had that ex perience. I don ' t know. 
I can ' t answer that. But I'll tell you another 
thing that might take the place of it. Being 
promised to go to these different places , and 
then they not show up and you dress and you 
walk the floor and you wait . 

I: That's a d isappointment , isn't it? 

R: Disappointment hurts me , I think, worse than 
just about anything in everyday life. It may 
not be se rious to a lot of people, but it is to 
me . It breaks my heart . 

I : When you're plann ing to go out 

R: Get dressed, and wait and wai t 

I : And nobody shows up. 

R: Nobody shows up. Two Sundays that happened 
to me. 

I : Do they come and get you for church? 

R: She's been promising see, she was sup-
posed to come get me, but she didn't, and I 
couldn't get her at home , and the preacher 
said , "Why didn't you call me," and I said, 
"Well , you wer e already in church, in the 
Sunday School class, and I couldn't pull you 
out of that . " And the others were, too . If 
they cou ld have just said one word over the 
phone saying , "I won ' t be there." But it's a ll 
right. I went downstairs. They have a se r 
vice down there on Sundays. 
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I : I don't want your name, but I would Ii ke you 
to introduce yourself for this tape by giving us 
a little bit about yourself. First, about how 
old are you, and what is your education level? 

R: I'm 30 . I have a BA in Business Administra
tion. 

I: What section of the city do you live in? 

R: I live in west Knoxville within the city limits 
but outside the business district. 

I: What type of residence do you have? 

R: An apartment. 

I : Who lives with you? 

R: Several fish and a dog . 

I : So, you're single? 

R: Right. 

I: Could you describe the nature of your handicap 
and how long you've had it? 

R: i was born with spinal bifida, which is a hole 
in my spine. So I'm paralyzed from the waist 
down--almost completely w ith some function. 
Some areas, like in my legs, it seems to skip 
places (l i ke in feeling ); I have feeling in my 
knee but not in my thigh, so it isn't completely 
cut off at the waist. 

I: What is your employment status? 

R : I'm senior bookkeeper for Electrical Engineering. 

I : Is that a full-time position? 

R : Yes, it is full time. 

I : Twelve months? 

R : Yes . 

I: How would you say that your income influences 
your lifestyle w ith regard to transportation? 

R: Wel l , monetarily , because I have to watch ( I 
don't make a lot) the gas mileage when planning 
a trip or even just around town (consol idating 
trips), saving energy, or whatever it may be; 
to me it's saving money. 

I: But you are able to afford a car? 

R: Yes. probably would have a car anyway, but 
I'm able to have the car I have because a great 
aunt who died when I was in my teens left me 
some money I got when I was 21. 

I: So that helps you with your automobile expen
ses? 

R : Yes, I was able to use it to buy a car. Out-
right . I don't know that now I could afford 
payments on a car. 

I : About how many total trips do you make in a 
week? And now, I want you to think of trips 
as each trip one way as a separate trip. 
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R : You mean , like, if I were going somewhere, 
that wou ld be two trips? 

I: Yes, right, coming to work, for example, 
would be one trip and then goin g back home 
would be another trip. 

R: Okay, so I make at least ten trips a week . 
But I would say I probably make on the aver
age, probably 14, because I try to make most 
of my routine stops ( like grocery shopping and 
things I ike that) on the way home from work. 
So I usually don't go home and get back out 
again. Usually once I'm home for the evening, 
I am home for the evening; unless I have a 
specific activity for the even ing. So I would 
say at least 14, because I 'd say there would be 
at least two other trips per week that I'd make. 

I: Now , I gather from what you've said so far 
that the most frequent way that you trav el i s 
by automobile . What wou ld you say would be 
your next most frequent way of travel? 

R : By wheelchair . 

I : In other words, you wheel yourself around 
some . Okay . Do you ever travel by bus, 
train , airplane , or anything like that? 

R: Well , i n June, I did fly with my paren t s to my 
brother' s wedding in Colorado; but that was the 
first time I had flown in abou t eight or nine 
years. Since t ve graduated from college, I 
haven't f lown any . Back then I was on crut
ches so it was easier. I remember one time 
that I d id go from school to home v i a bus . But 
I had another car back then , so I usuall y drove 
back and forth if I d idn't f ly or if my parents 
didn't come to get me. 

I: Because of your handicap, what are some of 
the factors that you have had to consider when 
you travel to and from work? 

R: The time that it takes to get in and out of the 
car with the · wheelchair. The time it takes me 
to get from the only space t hat they could 
assign me where I was able to maneuver my 
wheelchai r out. It's maybe a little farther than 
most people have to park from the bui lding . 

I : Any other factors that you consider about 
traveling to and from work? 

R: Not wi th work. 

I : How about when you go grocery shopp ing? 
What factors do you consider? 

R: I tend to wait until I really need to go to the 
grocery store, unless it's j ust for one or two 
things and end up with I guess a monthly 
shopping trip so that I don't have to get in and 
out o f the car that often. I do make as few 
stops as possi ble. 

I : Are there some grocery stores that you avoid 
because they're hard to get into and out of? 

R : No. That's not reall y a problem because most 
all o f them have ramps for the carts so-- 1 can't 
think of one that doesn't . I don 't take a paper 
right now ; I used to watch the paper for spe
cials and go to that store. Now I usually go to 
Kroger's and even though they don't usually 
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help you with your groceries, they're usually 
very helpful with me--they carry mine out to 
my car. Then I have to get them up to my 
apartment . I usually have four or five bags of 
groceries, so I don't have to stop very much in 
between shopping except for milk , or cokes, or 
something like that. 

I: How about factors that you consider when you 
go to the doctor or for some other medical trip? 

R : How accessible it is; like, I have one doctor 
who practices in two different places and one is 
closer than the other. One charges for parking 
and the other doesn't, so I go to the one that 
doesn't charge for parking, which also happens 
to be the one that's closer. No, I take that 
back, the one that doesn't charge for parking 
is farther away; but the one I go to has a 
handicapped space on the street that is usually 
empty and, if not, I can drive around the block 
and find a spot and even though it's half-an
hour parking limit meters, because of my tags I 
can park there fo r more than that. 

I : Any other factors that you consider when you 
go to the doctor or some medical trip? 

R: If it's a new doctor- -of course , I've been here 
long to have an established doctor . When I go 
to new ones, I have to k ind of scout it out 
whether there's a break in the curb to get 
into; like, found out that Baptist Hospital is 
kind of hard to get into--there's a steep incline 
at one point. I had a doctor that had an office 
there at one point and an office downtown, so I 
would arrange to see him downtown even though 
I had to pay to park ( I had to pay to park at 
both places). The thing was that both places 
were about the same distance, but Baptist's had 
the incline in the parking lot. I t hink t hey put 
a ramp in now, but at the time there wasn't 
one, so I had to wait for someone to help me up 
the curb. 

I: Are inclines qu ite a problem when you try to 
get around? 

R: Some times, yes. Like when I go to the [1982 
World's] Fair (1 went twice this weekend ), I 
park here at [The University of Tennessee) 
because I can park for f ree. I park as c lose 
as I can to the green gate , but then I have to 
go up a pretty steep incline there, and then 
going in its going down. Then coming back 
out, I'm tired anyway , and if I had to park too 
far, it's an awful long way . When you get in 
the gate, if you want to go to the left, that's a 
pretty steep and curvy incline to get to the 
other side of Cumberland. 

I: You've partly answered the nex t question. 
This summer , one of the things you've been 
doing is going to the Fair. What else do you 
do for recreation? 

R: Read, watch TV, walk my dog, c lean up after 
my dog. 

I: .You've described how transportation influences 
your trips to the Fair in terms of parking. Do 
you ever go to the movies or things like that? 

R: Yes, occasional ly . went to see II E.T. 11 last 
weekend. It was the first time I had been to a 
movie in a long time. I have to kind of watch 

my finances , but my parents were going out (I 
was over there and they had friends visiting 
from out of town) with friends and their plans 
didn't include me , so my father gave me the 
money to go to the movie. It turned out that it 
was playing at the closest theatre, West Town. 
There is no ramp at that theatre as I found 
out. T here were people going in and out so I 
didn't have to wait long, but I had to wait for 
someone to help me up the curb and then to 
help me back down again. 

I : Are there restrooms accessib le for handicapped? 

R: don't know, I didn't go. Last summer, my 
cousin was living here , and she and I used to 
go to the Cinema 6. They had a thing that if 
we got there by 6 : 00 , I could get in for half 
price. We would go out there if something 
interesting was playing . I don't remember 
using the restrooms but it seems to me that 
they have a ramp . 

I: Can you think of any occasions when you've 
wanted to do something for recreation where 
transportation made it not possible for you to 
do it? 

R: Yes. There have been times , not recently, 
like when I was in college , or I think there 
have been occasionally since I've been here 
when I've wanted to go to the lake or camping 
or someth ing , and there just wasn't room for me 
and the wheelchair in the car with the other 
people . I belong to a women's g roup who will 
t r y and carpool to the meetings which are held 
at differen t houses each time, and it seems like 
none of the houses are built to help me much. 
There a re one or two women who can maneuver 
my wheelchair well enough to get me in . Some
t imes when I try to arrange a ride or try to 
get together several of us from the west end to 
go east to save gas and so that no one will be 
tak ing a long drive by themselves . We usually 
ended up with this one woman station wagon 
driving , probably because of t he wheelchair. 
There is u s ually four of us , and if we use my 
car, we could take four people, but then there 
wouldn't be room for the wheelchair . With the 
station wagon, she can get the wheelchair in 
the back and the four people. 

I: The last question is sort of one that we want 
to try and get you to think about. Prob lems 
that you consider when you plan to go some
place that you've never been before in this 
city . Kinds of things that you go over in your 
mind to prepare yourself , I guess , as to 
whether or not you would make the trip. Can 
you think of things like that? 

R : Well, there's the parking situation, if it would 
be on the street. I don't usually worry too 
much about having to pay for parking , that's 
not so bad. If I'm going, that's not really a 
consideration. If the only parking is on the 
street , is it a busy street or is there a place 
where I can get up onto the c urb, is there a 
driveway , or is it specificall y ramped somewhere 
along the way to get in if I' m going by myself? 
If I'm going with somebody else to meetings , 
then I wouldn't have to t hink about whether it' s 
on a street that's on a hi 11 where I might lose 
control getting in and out of the car or getting 
into the store , or if the store has steps to it 
o r something like that where the ot her pe rso n 



I: 

R: 

I : 

R: 

I: 

R: 

could help me out. Otherwise, if I were by 
myself, 11d have to depend on having strangers 
to come by and be ,helpful . 

Do you ever try to get somebody with you if 
you 're going to a place you haven't been be
fore? 

That usually ends up that she' II just go for 
me. 'Cause she's pretty familiar with most 
places and knows whether or not they' ll be 
accessible. And if they are pretty bad , then 
she'll go ahead and get whatever it is that I 
need for me. I'll pay her back, or if it' s not 
t hat much, she gets it for me. 

Do you ever not go someplace because you're 
afraid that you might be robbed or mugged or 
anyth ing like that? A place where that would 
have been a consideration? 

Not any more than it would be for anybody 
else, I think. 

How about the weather? Is that something you 
think about? 

Definitely . If it's icy, I don't even like to 
drive in bad weather . Rain doesn't bother me 
unless it's really raining hard, or if I'm not 
prepared for it, if I don 't have a raincoat or 
something. It can be a problem if I'm going 
somewhere where I'l l be by myself where there's 
a steep incline outside because my hands get 
wet and the metal rim gets wet; then I have no 
traction, so they slide. Even the ra in can be a 
hazard . But my wheelchair doesn 't go an y 
where in slushy snow. Hardpacked snow is not 
too bad, but if it has been walked over or 
kicked around, then I can get stuck. So even 
if the roads are good enough for me to get out 
to drive, I have to consider whether the side
walks are cleared where I'm going. 

I: And, on campus, that is not something you can 
count on. 

R : can usually count on students to help me 
get to my car and to the building if it's bad 
enough . Otherwise, I stay home. There have 
been one or two times when I've came in and 
nobody else did because it started snowing 
after I started out. 

I: Do you allow yourself extra t ime to make a trip 
because of that? 

R : I try to. I don't always. It's a family joke 
that none of us arr ive anywhere on time. I try 
to allow extra time; let's say I were going to 
church, if the service started at 11: 00, I knew 
it took 15 minutes to get there, I still allow 
myself an extra ten minutes to get in and out 
of the car at both ends. 

I: Do you go to church quite often? 

R: Mmm, not particularly often. 

I: The c hurch is access ible, isn't it? 

R: Yes . They've put in a ramp at one of the 
entrances , and I can go through that way into 
the building ( it's not into the front, but it's 
pretty much available); but there is one en
trance that I can use . 
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I : Do you ever get concerned about going to a 
section of the city that's pretty crowded, a lot 
of people on the sidewalks, that kind of thing? 
Do you ever think about that? 

R: 

I: 

R: 

I : 

R: 

You mean when I'm on the sidewalk? Not 
really. Like at the Fair, it got pretty crowded. 
I used to be pretty claustrophobic about crowds 
when I was on crutches, and it carried when I 
had to start using the wheelchair, and I had 
some back surgery that kind of backfired. It 
straightened my back out but it put my pelvic 
structure at a different angle , so it pulled my 
hip out of the socket when I t ried to walk with 
my crutches and braces again. When I tried to 
walk, I went to c rutches and braces. So I had 
more back surgery. The doctor broke my leg 
and my hip and reset it, hopefully in a correct 
posit ion where it would stay in, but it didn't 
work. So I decided I would stay in a wheel
chair. It was also a hassle to get back t h e 
strength I had when I was on crutches and 
braces. When I was on crutches and braces, I 
was pretty a fraid of knocking someone over or, 
mostly of being knocked over by somebody close 
by, so I'd stay away from crowds. I was very 
dependent on the crutches, so it wouldn't t ake 
much for me t o fall over. It's been eight years 
now, so I've pretty much gotten out of that to 
where it really doesn' t bother me to be in 
crowds. 

Your car , 
controls: 

then , 
hand 

you operate totally with hand 
brake and hand accelera tor? 

I just pull up on the lever for the accelerator 
and push down to release t he _____ and on 
the brake. 

Sounds very convenient. 

Except when it breaks . 

I : Do you have much problem with it breaking? 

R : No . The piece has broken twice. shouldn ' t 
really complain because I've had these hand 
controls for 14 years. A couple of years ago , 
some bolt or someth ing s heared off , while I was 
on the Interstate and I couldn't use the accel
erator . So I pulled over and , luckily, someone 
came along who knew me and was able to get a 
hold of my fa t her. No , I forgot , t hat was t he 
time the po lice brought me home because t hey 
couldn't get a hold of my parents . My fathe r 
went and got the car and fixed the bolt. 
Almost a year later exactly, the same thing 
h appened again, but he got a better bolt and it 
has n't happened again. Luckil y , he s aid it 
probably wouldn't happen to the b rake because 
it works in a diffe rent way . The bolt had some 
pressure on it In the position it's in, and he 
evidently did not put in one that was heavy 
duty enoug h the first time it happened, so he 
got one that was specially h a rdened somehow to 
put in the second t ime . 

I: Well, listen, really appreciate the time you 
have taken with me. Do you have anything 
else you would Ii ke to say about transportation? 

R: can't really th ink of anything else. That 
pretty much covers it . 
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INTERVIEW E 

I: I need to get a kind of a biographical introduc-
tion . . basically age , education, and resi-
dence, location . that kind of thing. 

R : Okay, am 35 . live at . 
• ? 

. well, do you 
want the city or 

I: Well, basically what part of the city, and 
whether it is .? 

R: Okay, well I live in northeast Knoxville. 

I: Do you live near the bus route or . ? 

R: On the bus route. 

I: How much education did you have? 

R : Master's degree. 

I : What area? 

R: Social work . 

I : In what type of residence do you live in? A 
single family dwelling? 

R : Single fam ily . 

I : Who lives with you? 

R: I have a driver aide that lives with me . 

I: 

R: 

And your marital status is single? 

Yes . 

I : Now, nature of handicap? 

R : I am a C-5 quadriplegic . 

I: And how long have you had the handicap? 

R : 

I: 

R: 

I: 

R : 

I: 

R : 

I : 

R: 

Nine years . 

And your employment status? 

am employed as program director at the 
Cerebral Palsy Center. 

Full time? 

Full time. 

How 
your 

would you say 
I ifestyle with 

your 
regard 

income influences 
to transportation. 

I say it makes it all possible. With the level 
that I am employed, it isn't the greatest, but at 
the same time, it allows me to put the extra 
money into owning a van with a wheelchair lift 
and to work out a way that I can have someone 
l ive with me that can drive me to work and 
back and other times during the week , so that 
it does make all my transportation possible that 
way. 

How many total trips do you make in one week, 
if we were think ing about one-way trips? 

Okay . There is ten to employment . Probably 
six other outside of that that are mere recrea
tion and shopping/. 

I: And your most frequent mode of travel is your 
van? 

R: That's right . 

I: Do you have another mode of travel that you 
use? 

R : I can get in and out of other people's cars, 
but I rarely use that . I mainly use the van 
because it's so simple. 

I: Do you do any wheeling at all? 

R : No, I can't; my strength. I can go for short 
distances and things Ii ke that, but not more 
than a block, and the hills and being able to 
stop and go up and down them, It's really 
difficult for me. 

I : What factors do you have to consider when you 
travel to and from work because of your handi
cap? Any particular ones? 

R: You mean with the way 

I: Yes. 

am traveling now? 

R : Well , mainly you know , my route is pretty 
much predetermined by the time both of us 
have to be to work. For ex ample, I get here 
at 7 : 30 in the morning when the work day 
starts at 8:30. I leave at 5:30 when it ends at 
4 : 30 . So it's those kinds of things. 

I: Just an 
working 
carpool . 

adjustment in schedule because your 
o n two people's schedules , like a 

R: Right. So that is about the biggest problem . 

I: 

R: 

I : 

R: 

I : 

You know, as far as entry and exit and every
thing, I don't have to worry about that like I 
do when 1 go somewhere else . 

Would you describe what factors you consider 
when you go grocery shopping? 

Yea , I really worry about parking, the handi
capped parking spaces , where they are in 
relationship to the grocery store and how easy 
it is for me to get in and out and pretty much 
independently, because whenever I go , the 
other person is worrying about the cart and the 
groceries and all that. Also, the new trick is 
the checkout aisles aren't wide enough, so when 
I find a grocery store that has checkout aisles 
wide enough that I can go through and get out 
and without having to go all the way back 
around the store and back out the far end, 
then I wou ld go there a lot more . 

T hat' s right. They have reduced the size of 
those checkout aisles. I was noticing that t he 
other day. 

They are a lot tighter . Most of them I can't 
get through, you know , so that matters. And 
you know the crowd flux. I generally go 
shopping late in the evening just to keep from 

. because the wheelchair and the grocery 
carts just don't get along in the aisles. T hose 
are the kind of things I tend to . . . 

What facto rs do you consider when you go to 
the doctor or some other medical trip? 



R: Mainly it's the, again, the han dicapped parking 
and it's the ease in getting into the building . 
Also there is a lot of things like, once I get in, 
Ii ke, you know, whether they are able to handle 
me or whether the doctor himself will lift me on 
the examining table, or whether they have 
someone there that can do those kinds of 
things. But primarily , that's it outside of the 
quality of the doctor, you know. I guess 
that's one of the biggest , but I 'II go through 
rougher times to see a better doctor. But 
generally, most of my doctors now are ones that 
I know I can get in and out very easily and no 
problem . But the parking , you know how close 
it is to the office and how much help I'm gonna 
need getting in and out . But, mainly, it is the 
availability of someone driving me . Like, I had 
a medical appointment scheduled for August, 
and I wasn't able to keep it until just this last 
week before this . 

I: Simply because of the problem of having a 
driver? 

R: Yea, because my driver had been working a lot 
of overtime and couldn't get away from his Job. 
Doctors only open on bankers' hours, so you 
know it's those kinds of problems, and it took a 
long time to be able to work it out to get 
someone else to take me . 

I: What do you do for recreation? 

R : Um, well , now that the World's Fair is gone, 
not much. I made about 30 trips to the World's 
Fair . Generally, going for rides, friends ' 
houses, parties, going out to eat . I go out to 
eat quite a bit, so those are k inds of. things. 

I: Are there factors that you consider there? 

R: Always, yea. It's always the same thing. It 
comes down to the ease of getting out of the 
restaurant . 

I : Accessibility? 

R : Right. Generally , if a new restaurant opens, I 
send somebody ahead because my friends are 
now tuned into, oh, it doesn't have any stairs, 
and it's one level, and you can get around , and 
the tables aren' t really low, and these kinds of 
things, and I don't have to , you know, worry 
about that . Now , it's not gonna hold me back 
from trying if I've got two or three fr iends 
going with me. I know we can get over most 
obstacles . Two or three stai rs isn't even too 
much . But I tend to really . it doesn't 
restrict my choices, but it also , you know , 
affects them. 

I: Were most of the eating places at the World's 
Fair pretty accessible? 

R: Oh, had no trouble at the World's Fair. 
thought that was as, you know, as much as 
they were ballyhooing , it was one of the easier 
places I have gotten around. You know, they 
were more accommodating and everything seemed 
to work. It worked perfect for me . . . that's 
why I enjoyed it so much. 

I: Because you have the van and the driver , you 
basically always have transportation available? 
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R: Yea. I do have my LI FT card and everything 
so that, if he's sick or there are p r ob lems . . . 
see I just moved into town full time in August . 
I have been in Lenoir City. I wou ld have sat 
home and rotted if things d idn't happen . Now 
that I am in Knoxville, so really, it hadn't 
really been enough time for h im to get ill or 
something to go wrong, but I have it all set 
up that if I need it, I can go ahead and call 
them to get to work and things like that. 

I: What are some problems that you consider when 
you plan to go someplace that you haven't been 
before in Knoxvi lle? For example , do you let 
the weather influence you? 

R: No, the weather doesn't bother me at all . You 
know, even a steady rain, you are used to 
getting wet . . . I mean it's one of the things 
I finally gave up on .. . I don't worry about. 
Mainly , the kinds of things I worry about again 
are curbs, stairs , h ills, you know, who' s going 
with me, will he be able to handle me and, you 
know, those kind of situations . You know, it 
tends to really . . . and new places I haven't 
been before, of course, create more anxiety 
because, you're at the restaurant, and you fit , 
and they have to start making all these differ
ent accommodations , you get kind of embarras
sed because everybody is watch ing you . 

I: So getting in and out of the place is one and 
getting around inside the place would be one . 
Sidewalks, I suppose? 

R : Yea, even the condition of the sidewalks . You 
know, there is some up around campus where 
you go downtown, some of the curb cuts up 
there are just terrible pains. They are some of 
t he first that they've ever done, and, you 
know, we will try to work out ways of parking 
and to avoid those, because we don 't want to 
go down through that corner . . that' s the 
killer and things like that . 

I: How about restroom facilities? 

R : That is never a concern for me because I, you 
know, don't ever have to use, you know, a 
publ ic restroom . I have a leg bag and th ings 
like that I use , so there is never much of a 
need for the facilities, although , you know, 
there is times when I have to and generally 
they 're not, so it doesn 't work out well. 

I: Do you have to carry any medication or other 
essential equipment that are related to your 
handicap that makes it difficult for you to 
travel? 

R : Yea, like when I come to work and things, 
generally carry a wallet, a checkbook, an arm 
brace, and maybe a book I'm reading or some
thing like that, and they slip , slide , and fa ll 
everywhere, and I have never really found a 
way of carrying a bag or satchel that I can get 
in and out of . Generally, I put them all in a 
paper bag, but it slides even more so, so it is 
difficult carrying things 'cause I don't have 
that good of hand control . So when they start 
to slide , I can't just grab them, or I can't hold 
them as I ride . 

I: Do you ever consider the cost of the trip when 
you . . . ? 
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R : Not really. 

I : Getting transportation back from the place 
where you go ; you usually take it with you, so 
no problem there? How about getting robbed or 
mugged? Has that ever happened? 

R : Never . 

APPENDIX D 

LATENT TRAVEL DEMAND FOR ALTERNATIVE 

TRANSPORTATION SOLUTIONS BY MARKET SEGMENT 

The results of the UMT A nationa l su r vey of 
t ransportation hand icapped persons provide a way 
of estimating the latent t r avel demand for alterna
tive transportation solutions by different market 
segments . 

Table D- 1 shows the add itional trips per 
person per day t hat would be taken by t ransporta
tion handicapped persons if an ideal trans por tation 
service were av ailable . The la tent demao.f of 
mode rately t r ansportation handicapped person_s,, who 
usually do not have cars available is 1. 095 times' the 
latent demand of all handicapped persons who 
usua lly do not have cars available . Likewise , t he 
latent demand of severely t rans portation h·andi
capped person s with lim ited access to cars is 0 . 857 
times the latent demand of a l I handicapped per sons 
wit h limi ted access to automobile transportation . 
These factor s were assumed to a pply as well to 
handicapped person s who usually ha ve cars avail
able. Thus , the latent t r av el d emand of moderately 
t ransportation handicapped persons who u s uall y 
have cars available was e stimat ed to be : 

0 .03 X 1. 095 
person per day 

0.033 add itional trip s pe r 

Table D-1 . Laten t T rave l Demand for an Idea l T ra nsporta tion S e r· 
v icea b y Market Segment . 

Market Segment 

H andicapped persons who usually 
have cars avai lable 

Hand icapped persons who u sua lly 
do not have cars avai lab le 

• Moderately Tran spor~tion 
Handic apped Per sons 

• Severe ly Transportat~on 
Handicapped Persons 

Additional Trips 
per Person 
per day 

0 .03 

0.21 

0 .23 

0.18 

aAn u nspecified , hypot hetica l means of trans portat ion that would 
solve all or the transpo rtation p roblems of the transportation handi
capped individual. 

bPersons who can now use public transit. 

c?ersons who cannot now use public transit. 

SOU RCE: Ref. 19. The statis tics were compi led by th e Con-
gress ional Bu dget Office from U .S . Depa rtment of Transportat ion, 
Top- Li ne Presentation of Transportation Handicap ped People Who Do 
Not Have a Car Available and Who Do Not Use Public T ransit, Febru
a ry 1979. 

For sever e ly transportation ha nd icapped per son s 
who usuall y have car s ava ilable, t he latent t rav e l 
demand was estimat ed t o be: 

0 . 03 X 0 .857 
person per d ay 

0 . 026 additional t r ips per 

In T able D-2 , the total latent t r av el demand for 
several a lternative t ransportation solutions is com
pared to the total latent t ravel demand for an ideal 
transpo rtat ion service . The percentages in this 
t a ble were a ssumed to appl y to each of the market 
segment s as wel l as to the entire transportation 
handicapped popu lation . T hus , the latent demand 
fo r an access ib le f ix ed- route transit syst em by 
severely t ransportation handicapped persons who 
usual ly do not have ca r s av ailable was estimat ed to 
be : 

0. 180 X 0.235 
son per day 

0 . 042 ad d itional t rips per per-

In a s imi la r f ashion, the latent demand of t he other 
mar ket segment s was d et ermined for each of the 
al t e r native t r ansport ation solutions . T he resul t s 
a re given in Table 28 . 

T able 0·2. Latent Travel Demand for Alternat ive Trans portation 
Solu tions Relative to an Ideal T ransportation Service . 

Additional Trip s Percent of 
Alternative 

P=:r P~:~oan 
Id eal Latent 

Transportat ion Solut io n Demand 

Accessible fixed- route 
t ransi t system 0.031 23.5 

Specialized door-to-door 
50. 0 transportation system 0.066 

Individual s ubsid ies l o pay 
for better transportation 0. 100 75 . 8 

Ideal transportation service 0.132 100 .0 

aObtained by dividing the total number of additional trips per 
month by the total n umber of transportation handicapped persons . 
T he resu lts were then divided by 30 to convert to tr ips per person 
per day . 

SOURCE : UMTA Nationa l Survey of Transportation Handi capped 
People, Re f. 8. 
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