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Trends and Changing Priorities in 

Specialized Transportation: Elements of a 
Policy Agenda for the Eighties 

WILLIAM G. BELL and JOSEPH S. REVIS 

ABSTRACT 

To contribute to a reappraisal of policy di
rection for specialized transportation in 
the United States, recently acquired data 
and developments deemed to have an impact on 
state and local planning for the remainder 
of the 1980·s are reviewed. The intent is 
twofold: first, to identify and analyze 
recent social and demographic changes ger
mane to the elderly and to transportation 
services designed for their use and second, 
to estimate the policy and program implica
tions of these developments for the trans
portation network for the rest of this de
cade. 

This paper is an abbreviated version of a monograph 
<!l prepared for the Technology Sharing Branch, U.S. 
Department of Transportation. Descriptive material 
is drawn largely from two major sources: (a) demo
graphic and social data on those 65 years old and 
older compiled by the 1980 u.s. Census of Popula
tion !ll and (b) findings and recommendations emerg
ing from the 1980 Mini-Conference on Transportation 
for the Aging (_l). 

BACKGROUND 

Beginning in the early 1970s there was a major ef
fort in the United States to respond to two key 
transportation issues of concern to the elderly: 
personal mobility and accessibility of transporta
tion resources. A number of studies, service demon
strations, and advocacy efforts kept the need for 
increased specialized transportation resources be
fore Congress, the federal government, and the 
transportation industry. Special legislation was 
generated, fresh federal funding sources developed, 
and new programs initiated. As a consequence, local 
transportation services had grown markedly in number 
and scope by the end of the 1970s. 

At the beginning of the 1980s there was in place 
a substantial infrastructure capable of delivering a 
significant volume of specialized services to trans
port the elderly and other transportation-disad
vantaged groups. One study prepared for the U.S. Ad
ministration on Aging (AoA) estimated that between 
2, 800 and 3, 000 local transportation programs for 
the elderly were being funded under Title III of the 
Older Americans Act alone (4, p. 1). That estimate 
did not include specialized-transportation programs 
for which primary funding was provided by other 
major federal sources such as Section 18 of the Sur
f ace Transportation Assistance Act, Section 16(b) (2) 
of the Urban Mass Transportation Act, and transport 
services funded with the assistance of Titles XIX 

and XX of the Social Security Act. Nor does the es
timated number of specialized programs funded by AoA 
include such other local programs as those offered 
by public transit agencies in the form of modified 
services for special groups, local paratransit ser
vices, and service provided by private providers. 

In early 1980 the arrival of a new administration 
in Washington coupled with other unrelated economic 
developments foretold that a series of changes lay 
in store for the specialized transportation network. 
Some of these new influences were being felt in the 
early 1980s at state and local levels, others were 
to exercise their effect later. Among these major 
developments, to be discussed more fully in a later 
part of this paper, were the following: 

1. Stringent national resources and a subsequent 
constraint on funding domestic public programs, 

2. Inflation and its effect on levels of service, 
3. Higher energy costs and their impact on oper

ational budgets, 
4. More sustained effort to increase participa

tion of the private sector, 
5. Diminuation of effort within the U.S. DOT 

[based on proposed new regulations specifying sub
stantive and procedural requirements to assure non
discrimination against the handicapped in the use of 
federal transportation funds (5)] to enforce provi
sions of Section 504 of the Rehabilitation Act of 
1973, and 

6. Stronger demand for use of volunteers as a 
cost-cutting measure. 

One of the few programs that gained strength in 
the early 1980s was funding for rural public trans
portation subsequent to passage of Section 18 of the 
Surface Transportation Assistance Act of 1978, with 
funding effective in 1979. Since 1980 states have 
received an annual allocation based on a formula re
flective of each state's non urban population. The 
authorized level of national funding for 1981-1983 
was about $75 million per year. In January 1983 Con
gress authorized continuation of funding for Section 
18 at about $60 million per year for 1984-1986. Cur
rently Section 18 tends to concentrate on supporting 
rural transportation services already in operation. 
New projects are difficult to initiate and imple
ment, though it is widely acknowledged that rural 
transportation service is not comparable to that 
found in urban parts of the United States. 

Because of the recently imposed limitations on 
federal funding for transportation in general, state 
and local governments are placed in the position of 
having to reevaluate their role vis-a-vis special
ized transportation services. States have to make 
two critical decisions: (a) whether and how to re
place funding from federal sources either to sustain 
existing levels of service or to initiate new ser
vices and ( b) if federal funds are to be replaced, 
determine the extent to which state and local fiscal 
resources can or should be used to fund specialized 
transportation. 
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The status of specialized transportation is 
linked intrinsically to demographic changes associ
ated with the population of aging persons in the 
United States. Despite the mythology about the un
changing quality of the elderly, the demographic 
character is tics of older Americans are dynamic and 
changing rather than static and unyielding. The 
decennial census of the U.S. population, as well as 
other sources, generates reliable data periodically 
on the composition of the aging population, thus en
abling policymakers to update their perceptions of 
this growing population group in the United States. 

CHANGES IN THE DEMOGRAPHICS OF THE AGING 

Data from the 1980 U.S. Census of Population af
firmed a recent trend discernible with each succeed
ing census: The United States is steadily becoming 
an aging society. Not only is the aging population 
increasing, it is increasing at a faster rate than 
the general population. Moreover, within the group 
65 years old and older, the group 85 years old and 
older is growing at a more accelerated rate than the 
group as a whole. 

Analyses of the composition and characteristics 
of the population of older Americans in 1980 reveal 
significant differences from their 1970 counter
parts. Demographic changes within the aging popula
tion include shifts in the age structure, in the 
male-to-female ratio, in educational attainment, in 
labor force participation, in economic position, in 
the percentage classified as poor, and in the growth 
of the number of minority elderly. The conclusion is 
inescapable: The elderly of the 1980s differ mark
edly from the elderly of the 1970s and will make new 
planning demands on specialized transportation ser
vices. 

Between 1970 and 1980 the number of Americans 65 
years old and older increased both absolutely and as 
a percentage of the general population. As of April 
1980 the elderly in the United States totaled ap-
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proximately 25.5 million or 11.3 percent of the pop
ulation. In contrast in April 1970 the elderly pop
ulation totaled just under 20 million or 9.3 percent 
of the national population. The increase in the num
ber of elderly persons during the decade takes on 
added meaning when it is recognized that in the 10-
year period under analysis the U.S. population in
creased by 11.4 percent but the aging population in
creased almost 2.5 times more, by 27.9 percent. 

The number of elderly people is increasing at the 
rate of approximately 600,000 per year. It is esti
mated that by 1985 the population 65 years old and 
older will reach 27.4 million; by 1990 the total may 
rise to 30.5 million and represent an estimated 12.3 
percent of the total population in the United States. 

In the 1980 Census, the aging of the older popu
lation is underscored by the increase in the popula
tion aged 85 years and older (Table 1). While the 
age groups 65+, 65-74, and 75-84 years old, between 
the two most recent census periods, measured at 
about the same rate, from 25 to 28 percent, the num
ber of people 85 years old and older increased at 
more than double that rate, by an impressive 59 per-
cent. 

Some planners refer to the elderly 75 years old 
and older as the frail elderly, though there is no 
assurance that frailty arrives inevitably with one's 
75th birthday. It follows, therefore, that persons 
who live an additional 10 years are more likely to 
be beset with physical limitations and physical 
frailty , suggesting the use of assistive devices 
such as wheelchairs and walkers. These impaired 
riders will require the attention of specialized 
transportation providers. 

Changes in Male- to- Female Ra tios 

When data by sex in the two census periods were com
pared, both sexes displayed increased rates df sur
vival, reasserting the long-standing demographic 
dominance of females over males in the aging popula-

TABLE 1 Resident Population 65 Years and Older in the United States, by Age and Sex, April l, 1980, and 
April 1, 1970• 

Population Perc ent distribution Population chang~ 1970- 80 

Age and Sex 1980 ~ 1980 1970 ~ Percent 

Total both IH!lU!ll 25,544,133 19,912,336 100.0 100.0 5,571,797 27.8 

65 to 74 yeors 15,577,586 12,442,573 61.0 62.3 3,135,013 25.2 

7 5 to 84 years 7,726,826 6,121,627 30.2 30.6 1,605,199 26.2 

85 years and over 2,239,721 1,408,136 8.8 7.1 831,585 59.1 

Mele 10,302,601 B,366,945 100.0 100.0 1,935,656 23.1 

85 lo 7 4 years 6,755,199 5,440,360 65.6 65.0 1,314,8411 24.2 

75 to 84 years 2,865,974 2,437 ,244 27.8 29.1 428,730 17.6 

85 years and over 681,428 489,351 6.6 5.9 192,077 39.3 

Female 15,241,532 11,605,391 100.0 100.0 3,636,141 31.3 

65 to 7 4 years 8,822,387 7,002,223 57.9 60.3 1,820,164 26.0 

7 5 to 84 years 4,860,852 3,684,383 31.9 31.8 1,176,469 31 .9 

85 years and over 1,558,293 918,785 10.2 7.9 639,508 69.6 

a Adapted from Population Profile of the United States: I 980 (2, Table 4, p. 9). 
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tion. The older women become, the more they outnumber 
their male peers. 

The data in Table 1 indicate that at each year of 
age beyond 65, females outnumber males. This phenom
enon is most striking in the age group 85 years old 
and older. By 1980 the number of males in the 85+ 
year old group increased by 39.3 percent compared 
with 1970, but the number of females in this age 
group increased by almost 70 percent. The results 
suggest that specialized transportation programs of 
the late 1980s can anticipate serving a growing num
ber of clients who are more than 85 years old and 
that a majority of these riders will be female and 
probably widows. 

Changes in Educational Levels 

In 1980 two of five older Americans had achieved at 
least a high school education, compared with tile 
period 10 years earlier when fewer than one in three 
elderly peesons could make that claim (~, Table 18, 
p. 25). High school graduates among the elderly are 
slightly more likely to be female than male but are 
certain to be preponderately white rather than Black 
or of Hispanic origin. The chance of encountering a 
65 year old white person who has completed 4 years 
of high school is 70 percent better than that of en
countering an elderly Black person or an elderly 
person of Hispanic origin who has done so. 

Another educational change shown by the 1980 Cen
sus is the growing ratio of elderly with one or more 
years of college. An estimated 25 percent of the 
elderly in 1980 reported at least one year of uni
versity education in contrast with 1970 when the 
rate was less than 20 percent. 

Educational attainment is as significant for el
derly people as it is for other members of indus
trial society. The correlation between educational 
background and subsequent income that in turn may 
translate to an improved capacity to purchase health 
care, housing, and transportation, among other es
sentials, has been sufficiently documented in the 
social science literature to require no more than 
mention here. 

Changes in Employment Status 

The number and proportion of older persons, both 
male and female, in the labor force exhibited a de
cline between 1970 and 1980. The decline was sharper 
for males than for females--from 26.8 percent to 
19.l percent for the former and from 9.7 percent to 
8,1 percent for the latter (2, Table 21, p. 33). 

Forecasts suggest a contI";,uation of the trend of 
self-separation by the aging from the labor force. 
There are, however, a number of offsetting factors 
that could change the pattern. These factors include 
(a) the improved educational level of the elderly 
that indicates that older people are not necessarily 
in low-skill positions or in employment categories 
being phased out by technological changes; (b) pre
sumed better health as a consequence of improved 
economic position, which suggests the capacity to 
stay on the job longer; and (c) passage of the 1978 
amendments to the Age Discrimination in Employment 
Act, which only recently raised the mandatory re
tirement age from 65 to 70 years and may not have 
had sufficient time to exercise its influence on re
tirement patterns. 

Perhaps the long-run trends of labor market par
ticipation by the elderly may change as the pressure 
for retirement eases because of these and other in
fluences. However, at the beginning of the 1980s 
there were fewer civilian noninstitutionalized older 
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Americans of both sexes in the labor force than 
there were in the 1970s. About one in five older men 
and one in twelve older women were working in April 
1980 compared with April 1970 when one in four el
derly males and almost one in ten elderly females 
were gainfully employed. 

Changes in Economi c Status 

Two somewhat contrasting trends emerge from the 1980 
Census report detailing the poverty status of the 
elderly in 1979 and 1969 (Table 2). The economic 
position of older people has improved considerably 
in the 10-year period: this is supported by the data 
on improved educational attainment discussed ear-
1 ier. Not all the elderly in the United States were 
able to reap the rewards of improved educational 
levels. A hard core of the elderly, about one in six 
or seven or 15.l percent fell below the poverty line 
in 1979. This was a considerable drop compared with 
25.3 percent in 1969. Given the inflation of recent 
years and the consequent drop in purchasing power, 
the 15.l percent identified as poor are probably 
worse off economically than were their counterparts 
in 1969. 

As is the case of younger age groups, poverty 
among the elderly is associated with race. Black el
derly persons are about 2.5 times more likely to be 
poor than are white elderly. Hispanic elderly are 
about twice as likely to be poor as are whites. 

White elderly persons clearly improved their eco
nomic position between 1969 and 1979, both in abso
lute numbers and in the ratio of their peers falling 
below the poverty level, despite the substantial in
crease in the aging population in this period. 

The economic position of elderly Blacks is less 
clear. Although the ratio of Blacks who are poor de
creased, the actual numbers of Blacks falling below 
the poverty line increased between 1969 and 1979. 

Though not covered by the data in Table 2, there 
is a sex differential among the elderly poor: more 
aging women than men fall below the poverty line, 
and many of them are widows. 

Summary of Demographic Changes 

The changes in demographic characteristics of older 
Americans in the 1980s compared with those of the 
1970s can be summarized as follows: Older Americans 
are far larger in number and their number is in
creasing as a ratio of the total population: more of 
them are female, particularly in the upper ranges of 
the age spectrum: their survival rate has increased, 
resulting in far more people in the age group 85 
years and older: their participation in the labor 
force has decreased regardless of sex: they are 
better off financially than they were 10 years ago 
and are better educated; a hard core of about one
sixth of the elderly, composed largely of minority 
females, is still living below the poverty line. 

A note of clarification is in order here. The em
phasis on the increasingly aged quality of the el
derly population of the 1980s needs to be balanced 
to avoid a presentation that inadvertently distorts 
policy conclusions derived from findings of the 1980 
Census. As Neugarten points out appropriately, given 
the diversity and irregularity of the aging process, 
mere age by itself tends to be irrelevant as a basis 
for social policy. 

[Tl he thesis is that older persons are a 
heterogeneous, not a homogeneous group; that 
in a society in which age is becoming in-
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TABLE 2 Poverty Status of Persons by Family Status, Race, and Spanish Origin, 1969 and l 979a,b 

1979 1969 
Below Povertll Level Below Povertll Level 

Percent Percent Percent Percent 
Characteristics Total ~ of Total Distribution Total Number of Total Distribution 
All Races 

All persons 217 ,848 25,343 11.2 100.0 199,517 24,147 12.1 100.0 
65 years end over 23,743 3,586 15.l 14.1 18,899 4,787 25.3 19.8 

In families 191,418 19,394 JO.] 76.5 184,891 19,175 10.4 79.4 
Householder 58,426 5,320 9.1 21.0 51,588 5,008 9.7 20.7 

65 years and over 8,792 797 9.1 3.l 7,208 1,276 17.7 5.3 
Unrelated Individuals 25,585 5,600 21.9 22.1 14,626 4,972 34.0 20.6 

65 years and over 7,656 2,243 29.3 8.8 5,716 2,703 47.3 11.2 
White 

All persons 188,048 16,823 8.9 100.0 175,349 16,659 9.5 100.0 
65 years and over 21,446 2,840 13.2 16.9 17,370 4,052 23.3 24.3 

In families 165,277 12,213 7.4 72.6 162,779 12,623 7.8 75.8 
llouseholder 51,389 3,515 6.8 20.9 46,261 3,575 7.7 21.5 

65 years and over 7,916 587 7.4 3.5 6,604 1,036 15.7 6.2 
Unrelated individuals 22,095 4,351 19.7 25.9 12,570 4,036 32.1 24.2 

65 years and over 6,928 1,837 26.5 10.9 5,173 2,322 44.9 13.9 
Black 

All persons 25,385 7,838 30.9 100.0 22,011 7,095 32.2 100.0 
65 years end over 2,019 716 35.5 9.1 1,373 689 50.2 9.7 

In families 22, 133 6,614 29.9 84.4 20,192 6,245 30.9 88.0 
Householder 6,042 1,666 27.6 21.3 4,889 1,366 27.9 19.3 

65 years end over 789 205 25.9 2.6 547 224 41.0 3.2 
Unrelated individuals 3,104 1,143 36.8 14.6 1,819 850 46.7 12.0 

65 years and over 667 390 58.5 5.0 485 355 73.2 5.0 
Spanish Origin 

All persons 13,244 2,863 21.6 100.0 (NA) (NA) (NA) (NA) 
65 years and over 563 147 26.1 5.1 (NA) (NA) (NA) (NA) 

In ramilies 12,202 2,555 20.9 89.2 (NA) (NA) (NA) (NA) 
Householder 3,100 610 19.7 21.3 (NA) (NA) (NA) (NA) 

65 years and over 212 40 19.0 1.4 (NA) (NA) (NA) (NA) 
Unrelated individuals 957 273 28.6 9.5 (NA) (NA) (NA) (NA) 

65 years and over 141 72 51.1 2.5 (NA) (NA) (NA) (NA) 

~Numbers in tho usnnds, persons as of March of the followinl!; yc:11r, noninstitutionalized population. 
Adapted from Po pulation Profile of the United States: 1980 (2, Table 30, p. 51). 

creasingly irrelevant as a predictor of 
1 ifestyle or as a predictor of need, poli
cies and programs formulated on the basis of 
age are falling increasingly wide of the 
mark; and that income and heal th care and 
housing and other goods and services should 
be provided, not according to age, but ac
cording to relevant need • 

• • • But the policy issues are complex 
and do not, in the actual instance, take the 
form of simple either-or decisions. It is 
usually some combination of age and need, as 
well as other economic and political fac
tors, that policymakers are struggling with, 
and it is not always an easy matter to dis
entangle the issue of age irrelevancy (§_, 
pp. 27-28). 

TRANSPORTATION IMPLICATIONS OF DEMOGRAPHIC, ECONOMIC, 
AND SOCIAL CHANGES 

As is well illustrated by the demographic data 
cited, the past decade produced significant shifts 
in the composition of the aging population. The el
derly of the 1980s and 1990s will differ appreciably 
from their earlier counterparts in several ways. Al
though the implications of these changes have yet to 
unfold fully, their consequences for planning and 
programming transportation for the elderly are 
already identifiable. These changes point to the 
major policy areas that will need to be considered 
by state and local jurisdictions during the re
mainder of this decade. 

Changes in Age Structure of the Elderly Population 

Unquestionably the most significant change that has 

already occurred and will continue in the 1980s and 
presumably the 1990s is the increasing survival rate 
for older Americans. As has already been noted, the 
rising proportion of the population over 75, partic
ularly women, is expected to have profound implica
tions for meeting the health and related require
ments of this population. However, in the immediate 
future certain transportation aspects will have to 
be taken into account. 

The demands of the elderly for specialized trans
portation will increase in the 1900s. This is ap
parent from the sheer rise in the numbers of older 
people, the high costs of fuel, the increase in 
costs of purchasing and owning an automobile, and an 
established and growing demand for mobility among 
the elderly. 

Most of the riders of specialized transportation 
services are likely to be female, of advanced age, 
and members of minority groups. The economic posi
tion of about one-sixth of the aging population, ap
proximately 5 million persons, will create a core 
group who are likely to be transportation disadvan
taged, in the full sense of that term, <:1nd candi
dates for specialized transportation services. 

Specialized transportation programs will need to 
consider serving an older, probably less physically 
able, population than heretofore. The marked growth 
of the 05 years and older population will place in
creasing demands on the specialized transportation 
network. That network will need to take into account 
a group of riders who will have some difficulty in 
ambulation yet be desirous of maintaining a measure 
of mobility and independence. 

Work-oriented trips on the part of the elderly 
will be on the decrease both for specialized trans
portation programs and mass transportation. With 
diminishing numbers of older persons of both sexes 
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in the labor force a larger proportion of older 
people will be seeking trips to destinations that 
are more varied than employment locations. 

Car ownership will be maintained by a high pro
portion of older people but they will make frequent 
to occasional use of specialized transportation as 
an alternative for selected trips. Given the alter
native life-styles of older people of the 1980s and 
the high costs of fuel, owning and operating an 
automobile, and parking costs in urban areas, older 
people will make selective use of specialized trans
portation for some trips, reserving the automobile 
for hard-to-reach locations and places to which spe
cialized transportation is unavailable or awkward to 
use. 

A related factor will be the high incidence of 
licensed drivers among the elderly, particularly 
among women, in the future. The elderly population 
65 or older previously included women who had never 
learned to drive and were not licensed drivers. They 
were from a generation for which driving was not a 
tradition and they were accustomed to having someone 
drive them. They were also accustomed to using pub-
1 ic transportation. Though the loss of mobility as
sociated with aging and increasing dependence on 
others was a threat, it was not as serious as it 
will be psychologically and in terms of real mobil
ity for the elderly of the 1980s and 1990s. The el
derly of the next two decades will come from a popu
lation that has always driven regardless of sex. 
Since World war II, the proportion of male and fe
male drivers has been roughly the same and a large 
part of the adult population of the late 1940s and 
1950s will be in the elderly population of the 1980s 
and 1990s. The demands of those unable to drive for 
physical or economic reasons are likely to he for a 
substitute for the automobile; however, conventional 
public transit may not satisfy their needs as well 
as personalized dial-a-ride or specialized systems. 

Accessibility is likely to be an important issue 
for the elderly in view of the expected increased 
limitations on mobility. Given the high proportion 
of women who have driven previously, the high inci
dence of frail elderly, the greater emphasis on 
group living and home-delivered services to maintain 
independence as long as possible, there is likely to 
be some preference for a combination of personalized 
specialized accessibility instead of lift-equipped 
or related conventional transit accessibility. In 
light of the driver licensing characteristics previ
ously described, the emphasis on automobile-like 
transportation will be especially evident among the 
women who numerically dominate the age group. This 
may also result in increasing conflict between the 
elderly disabled and the younger disabled for whom 
mainstreaming is an important issue. 

Though the rural elderly have participated in the 
migration to the Sunbelt states, they have not done 
so in the same numbers or at the same rate as the 
urban elderly. One consequence is that the rural el
derly who remain behind are often the poorest and 
most vulnerable members of their communities. It 
seems quite evident that for the rural elderly, dur
ing the remainder of the 1980s and into the 1990s, 
the need for transportation is likely to continue 
and be at a higher level than that of their urban 
counterparts. Their needs will be compounded by 
lower incomes, lower available public budgets, a 
more dispersed population, difficulties associated 
with trip making, and the lack of a developed state 
or local network even vaguely comparable to those of 
urban areas. 

5 

Changes in Educational Level 

As noted earlier, between 1970 and 1980 older Ameri
cans exhibited a marked improvement in their educa
tional levels. That trend, if continued during the 
next decade, carries considerable significance for 
transportation. 

To the extent that education and income are cor
related, the elderly of the ~980s and 1990s will be 
able to better afford, own, and operate automobiles. 
If this is true, automobile ownership and usage are 
likely to be greater among the elderly than in the 
past. To the extent that this is not affected ad
versely by inroads from inflation, the elderly in 
the next two decades are likely to make different 
demands on specialized or public transit services. 
Obviously, if, because of energy or environmental 
issues, major urban policy shifts with respect to 
transit use are implemented during the decades, this 
projected increased automobile use by the elderly 
will not materialize. 

Although it is true that there is likely to be a 
larger proportion of the population 75 years and 
older, the evidence makes it quite clear that they 
are likely to be healthier and stronger--particu
larly the age group 65-74. Personal vehicles are 
likely to be operated for longer periods and physi
cal limitations will be less significant than during 
the past two decades. 

To the extent that the rural elderly have lower 
educational attainment and income, their position 
will worsen vis-a-vis the urban elderly. Although 
rural public transportation programs have been de
veloped, the funding levels are well below the needs 
and, perhaps more important, these funds have been 
largely used for funding transportation projects al
ready operating rather than for developing statewide 
or interconnected rural systems. This is due partly 
to budget constraints but it is also partly due to 
shortsightedness. Given that framework, unless 
changes occur, the transportation conditions in 
rural areas, though improving, are likely to be rel
atively worse than those in urban areas. 

Employment and Retirement 

Employment data described earlier indicate that, 
from 1970 to 1980, the share of the elderly aged 65 
years or older in the labor force declined, with a 
substantially smaller rate of participation and de
cline reflected in the data for women. These declin
ing labor participation rates, if continued, will 
have transportation impacts. 

However, there may be forces that may alter the 
pattern of what has been called by one observer "a 
linear life plan"--that is, a straight-line progres
sion from extended schooling during youth, through 
some 40 consecutive years of work or homemaking or 
both in middle life, to retirement in old age. The 
present projections for early retirement are extrap
olations of past trends, and there are a number of 
factors that may cause these trends to change. Among 
the possible forces for change that have been sug
gested are (a) mandatory retirement prohibited be
fore age 70; (b) liberalized Social Security retire
ment tests that would permit greater earnings; (c) 
increased efforts to create a climate favorable to 
the employability of older persons; (d) wider use of 
a variety of techniques and practices that would en
able a greater number of older persons to be gain
fully employed (e.g., training, retraining); (e) 
more flexible working arrangements (e.g., part-time, 
longer vacations); and (f) continued trends in the 
increased cost of living. None of these forces of 
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change are particularly unusual and most are already 
present or under way in American society. 

There are also a number of other demographic, 
economic, and social factors that could contribute 
to a turnaround as older people increasingly choose 
work over retirement. Changes in the age of retire
ment as a result of shortages in specific skills and 
the added cost of longer retirement periods, for ex
ample, may make it necessary for people to continue 
to work after age 65. Present trends toward early 
retirement at some income levels may become a grow
ing source of social tension for some elderly per
sons and require return to work in the face of in
flation. If sharply increased taxes are necessary to 
maintain existing social benefits in the face of 
budgetary constraints, pressures may grow to reduce 
benefits or increase the age of retirement. Those 
pressures and forces have already become manifest. 

In addition, the improved physical well-being of 
the elderly and the fact that the physical demands 
of work are declining may also encourage some to 
postpone retirement. There is already some evidence 
that part-time work represents a major activity for 
workers 65 years or older; there are initial indica
tions that part-time work could become an important 
component of employment and income for older people. 
The transportation implications in this case are 
quite different than they are for early retirement. 

If early retirement trends continue, the elderly 
in the 1980s and 1990s are likely to exhibit trip 
patterns quite similar to those of the previous de
cade. There will be decreasing concern for work 
trips. Increasingly, the network of private and pub
lic transit and paratransit systems will have to 
focus on serving the elderly for their personal 
trips related to recreation, shopping, personal ser
vices, access to agencies and activity centers; 
trips to visit friends and family; and trips to 
church and other social activities. These are 
largely the trip purposes being served most fre
quently by present systems, be they transit, spe
cialized, or paratransit services, serving the el
derly. 

The intercity transportation needs of the elderly 
are likely to increase significantly as better 
health and higher incomes generate more desire for 
travel for recreation and to visit family and 
friends. This pattern is already discernible and 
suggests that greater concern will have to be fo
cused on these intercity needs. Because many of the 
rural elderly move their residences only short dis
tances in retirement, the need for better local, re
gional, and intrastate bus services appears likely 
to be important during the next decade. 

If retirement is postponed or delayed, different 
transportation implications emerge. Jobs held by the 
elderly may have locational characteristics somewhat 
different than those of the labor force as a whole. 
For example, to the extent that the elderly work 
more part time, especially in service and domestic 
jobs, their work trips will involve access to loca
tions not well served by transit and, typically, re
quire a "reverse commute" trip (i.e., service in a 
direction counter to the main flow of users and 
often with poorer service). 

To the extent that jobs for the elderly are more 
dispersed than those of the nonelderly, they will 
have greater difficulties finding ways not only to 
go to work but to seek work. Interviews become 2- or 
3-hr treks that would discourage even the most 
hearty and enthusiastic. 

Part-time work represents a major source of work 
activity among workers 65 years or older. Studies 
related to part-time work indicate that about half 
of the employed persons in the age category 65 years 
or older worked part time in 1975--46 percent of the 

Transportation Research Record 973 

men and 56 percent of the women C!_r pp. 28 ff.). The 
same study noted that nine of ten older men and 
women indicated that their part-time status was vol
untary. 

There is a significant concentration of employ
ment of the elderly, especially women, in the ser
vices, sales, and clerical sectors. In 1973 about 65 
percent of the women and 30 percent of all employed 
persons 65 or older were in these occupational 
groups (2_, '!'able 6, p. 34). 

Data suggest that the service, sales, and cler
ical occupations tend to be more dispersed in their 
locations than other occupational groups (i.e., more 
dispersed origins and destinations). Many service 
and sales jobs are not well served by central-busi
ness-distr ict-or iented public transportation sys
tems. In addition, the work hours of service jobs 
are more varied, so the lack of good off-peak ser
vice makes public transportation even more difficult 
to use--especially for women who are particularly 
dependent on public transportation because fewer are 
licensed drivers. The three factors of job location 
dispersion, off-peak hour working times, and the low 
incidence of driver's licenses for women, in combi
nation, undoubtedly result in greater transportation 
difficulties for many of the working elderly. In the 
future the latter condition is likely to change; in
creased numbers of women are learning to drive and 
the difference in the number of men and women with 
driver's licenses is expected to narrow sharply. 

A review of driver licensing and renewal proce
dures in the United States in 1975 indicated that 
there is a substantial degree of nonstatutory dis
cretion in the administrative practices and proce
dures connected with the process, especially as it 
relates to the driving examiner (8). There also ap
pears to be evidence of a lag bet;een driver licens
ing and renewal procedures and knowledge about the 
driving performance and safety record of elderly 
drivers. 

The private automobile is the most important form 
of transportation presently being used by working 
elderly for searching for and getting to work. Un
less major policy changes occur at the local level 
in land use patterns or in the role of the auto
mobile, the pattern of dependency on the automobile 
is likely to persist over a relatively long period 
of time. 

Given the long-term nature and difficulty of 
changing land use and the location of employment 
centers and the patterns of use of the private auto
mobile, improved transportation to and from work 
places for older workers will require a form of 
transport that is a variant of the automobile. This 
suggests that the development of paratransit systems 
will be essential for improving transport for work
ing older Americans in the future. 

In view of the fact that large urban areas tend 
to have better transportation facilities than small 
urban areas, in most small and medium-sized cities 
the working elnerly are v11lnerahlP hecausP of the 
lack of good public transportation. Furthermore, the 
evidence indicates that the rural working elderly 
(as are other rural elderly) are doubly vulnerable: 
There is frequently no public transportation of any 
kind available, and employment opportunities are 
substantially fewer and more widely dispersed. 

Given the importance of driving and the auto
mobile for working older Americans (and older Ameri
cans generally), it is not surprising that the loss 
of the driver's license is considered synonymous 
with a major loss of independence. If the working 
careers of older people are to be promoted over 
longer periods, some et tort must be made to assure 
that driver licensing and license renewal procedures 
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are based on proven relationships between age and 
driving ability. Though older drivers tend to drive 
somewhat differently than younger drivers, the evi
dence does not indicate that they are less safe or 
are involved in a larger number of accidents. There 
appears to be a great deal of discretion left to in
dividual driver examiners, and study is needed to 
determine whether, in fact, the procedures discrimi
nate at the examiner level. 

Shift to Suburban Residential Locations 

In general, the elderly population has been becoming 
increasingly suburbanized, and ·the decade of 1970-
1980 was no exception. The pattern of elderly moving 
out of central areas since the 1930s was continued 
over the last decade. In 1970 about 65 percent of 
the elderly 65 years or older lived in suburban or 
nonmetropolitan residential locations. By 1979 that 
share had increased to about 70 percent (1, Table 
49). This suggests increasing concentrations of the 
elderly in suburban locations that are probably not 
well served by public transit. If this suburbaniza
tion continues, a number of transportation issues 
will need to be considered. 

Because suburban locations are generally less 
well served by transit than are central city loca
tions, the elderly will have greater need for tran
sit systems that are circumferential in nature in 
contrast with radially oriented systems focused on 
central business districts and work locations. 

If the elderly's suburban trips are focused 
largely on social, recreational, personal, and ser
vice agency needs, there will be fewer trips to cen
tral areas and more to local neighborhood and 
regional facilities. This suggests that future plan
ning considerations must take into account this in
creasing need for neighborhood and localized trans
portation services (10) • 

Because conventional transit services do not 
easily (cost efficiently) serve the trip patterns of 
localized and neighborhood trips and circumferential 
travel to more dispersed (noncorridor) trip destina
tions, the pressure for specialized paratransit ser
vices will be further intensified. 

Although it is difficult to fully assess the in
come potential of the future elderly for using pri
vate transportation services, current pricing 
practices and resistance to shared-riding in many 
locations keep the cost of private services too high 
for many elderly. The development of more universal 
shared-ride systems and pricing; shared vehicle 
renting and leasing by the elderly, especially in 
congregate housing; and other forms of shared owner
ship and use are likely to represent important op
t ions for the elderly and opportunities for the pri
vate sector. 

Because the elderly' s suburban residential loca
tions are lower in density and their destinations 
more dispersed, the suburban elderly are likely to 
try to keep using their personal automobiles as long 
as possible. Under the circumstances, the issue of 
fair and adequate driver license renewal procedures, 
described earlier, will become an important issue 
during the next decade and into the 1990s. 

IMPLICATIONS OF NATIONAL TRENDS FOR STATE AND 
LOCAL PLANNING 

The major transportation implications expected to 
result from demographic, social, and economic 
changes during the past decade have been reviewed. 
There remains for consideration the more general 
forces that have significance for state and local 
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planning of transportation for older Americans. 
These are forces that are, to a considerable extent, 
subject to national policies and economic conditions. 

Inflation 

The impact of inflation on the economy is well un
der stood although efforts at strong and sustained 
monetary controls are of somewhat more recent or i
gin. Setting aside for the moment the issue of the 
economic consequences associated with efforts to 
control inflation, the decade of the 1970s saw con
sumer price increases significantly greater than 
those of previous decades. Consumer prices increased 
at a rate of about 1 percent per year over the first 
half of the 1960s and at a rate of about 5 percent 
per year in the last half of that decade. During the 
1970s, consumer pr ices increased at an average rate 
of about 7 percent per year from 1970 to 1975 and by 
the second half of the decade the average annual 
rate had increased to more than 10 percent and was 
rising rapidly. By 1980 double-digit inflation con
sumer price increases were the rule rather than the 
exception. 

By mid-1983 efforts to get inflation under con
trol were beginning to produce significant results. 
By early 1983 the Consumer Price Index was showing 
rates of increase well under 10 percent. However, 
the lower inflation rates of 1982 were accompanied 
by substantially reduced levels of industrial activ
ity and higher levels of unemployment. Though all 
economists by no means agree, it is generally ac
cepted that "squeezing out inflation" requires some 
sacrifice that is measured in unemployment. Differ
ences in opinion are focused on the two key issues, 
aside from technical questions, of how to control 
and how much control needs to be exercized. 

Not all aspects of the factors discussed in this 
section are the exclusive domain of national admin
istrators. Some can be dealt with at the local and 
state levels. However, it is important to keep in 
mind that the federal government plays an important 
policy role in helping to control these factors as 
they relate to transportation. The questions of how 
much unemployment is acceptable to the public to 
achieve reductions in inflation and whether price 
levels can be held down while achieving reasonable 
levels of growth and employment are not simple and 
make up the heart of the controversy among econo
mists at the technical and professional levels and 
among policymakers at the political level. 

It is not the purpose of this paper to enter into 
this controversy. The primary objective is to note 
that inflation is an important consideration at 
state and local levels in planning for specialized 
transportation services. No clear answer has yet 
emerged. Though inflation, at the time of writing, 
appears to be under control, the extent to which the 
associated unemployment has been tolerated has yet 
to be tested beyond the public opinion polls that 
suggest that the public's tolerance is nearly ex
hausted. 

The second issue still remains. Can recovery, 
which in early 1983 had begun to show signs of life, 
continue during a long period without accompanying 
price increases? The issue is somewhat confused by 
the fact that the U.S. economy is undergoing some of 
the most profound structural changes in its history 
and these cloud the patterns of economists' fore
casts and expectations. In the next decade, it may 
well be that inflationary rates above 10 percent 
will be avoided. But it is, at this juncture, by no 
means a certainty. If the economy grows rapidly and 
if major new investments and associated increases in 
savings are made to provide a future competitive 
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base for the u.s. economy, significant inflationary 
pressures will be present during the decade. Holding 
pr ice increases in the range of 8-10 percent per 
year would not only have to be considered reasonable 
but a good achievement. 

In that context, state and local jurisdictions 
would do well to hedge their bets and protect their 
planning and programming of transportation services 
by using more conservative assumptions about antici
pated inflation rates. Trend rates of 8-10 percent 
would not be unreasonable, and if actual rates fell 
below that level it would have the effect of leaving 
some margin to adjust budgets downward--an easier 
process than is the reverse. 

The 1970s were characterized by fuel scarcity and 
pr ice increases that resulted in sharp increases in 
the costs of transportation. In fact, energy cost 
increases were an important contributor to the ris
ing cost of transportation during the decade. For 
example, the special Consumer Price Index (CPI) on 
energy increased from 107.0 in 1970 (1967 = 100) to 
275.9 in 1979 and 381.7 in 1980--an increase of 
about 3.6 times. The comparable increase in the Con
sumer Pr ice Index as a whole for the period 1970-
1980 was about 2.2 times (from 116.3 to 246.B). Not 
surprisingly, transportation costs increased at 
rates comparable with the CPI: from 111.1 to 249.2 
from 1970 to 1980 (about 2.2 times) for private 
transportation and from 128.5 to 251.6 (2.0 times) 
over the same period for public transportation. 

As in the case of inflation, all forms of trans
portation were affected by these changes in energy 
availability, either directly in the form of sharply 
increased costs or, in more acute situations, by the 
lack of availability of energy (fuel) for transpor
tation services. A wide range of activities has been 
implemented to conserve energy, and these successful 
efforts have led to a decline in fuel costs and in
creased availability of fuel and related energy 
sources. Unquestionably, national policies on energy 
use and conservation will have important conse
quences for the cost and availability of fuel for 
transportation in the years ahead. Even though fuel 
supplies are presently plentiful and prices have 
stabilized (and even declined), during the next de
cade one must assume that new shortage situations 
will occur. Their scope and intensity will depend on 
national policy and decisions. There is a variety of 
programs at the state and local levels that can and 
should be undertaken for conserving energy to assure 
the availability of transportation services devel
oped to serve the elderly. 

During the energy crisis of the 1970s, priority 
allocation of fuel was to those transportation ser
vices that served the elderly. In the 1980s, the 
same energy impacts are likely to continue though 
not with any clear pattern of predictability. This 
suggests that careful planning, programming, and 
priority setting are even more important in the pro
vision of transportation to the elderly in both the 
public and private sectors. 

Funding Limitations and Related Considerations 

If one accepts the assumption that the next decade 
is likely to be characterized by (a) strong efforts 
to promote economic growth within acceptable levels 
of inflation, (b) reductions in current federal def
icits as a major policy target with any growth of 
the deficit limited to real economic growth, and (c) 
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intermittent but somewhat unpredictable energy 
shortages, then one must also accept the fact that 
the federal funding constraints that have marked the 
period since 1979 will persist throughout the 1980s. 

Closer attention is likely to be given to issues 
of cost-effectiveness and to the links between the 
federal budget and national objectives and policies. 
In a recent report on public works infrastructure 
and policy considerations for the 1980s, the Con
yressional Budget orrice (CBO) note~ with respect to 
transit that 

Adjustment in federal policies to improve 
the cost effectiveness and targeting of 
spending could permit transit needs to be 
met within current federal spending, and 
might even allow a reduction in the penny of 
the new tax on motor fuel that goes to tran
s it. Such changes could include lowering the 
federal matching ratio, revising the dis
tribution formula to favor cities that rely 
most heavily on transit, disbursing federal 
monies in transit block grants with few fed
eral stipulations as to their use, and per
mitting experimentation with nontraditional 
modes (11, p. 37). 

The strategies and policies posited by the CBO are 
not new and represent directions already initiated 
by previous congresses and presidents. In the con
text of transportation for the elderly, the sugges
t ion by the CBO that nontraditional transportation 
modes be developed and encouraged is a step in the 
right direction. Conventional transit has, gen
erally, not well served the elderly because its 
focus has been and continues to be on work trips. 
The same CBO report comments that ". . • mass tran
s it's benefits to disadvantaged groups, such as the 
poor, elderly, and the disabled, are often taken for 
granted. Though this assumption appears valid for 
highly specialized public transportation services, 
such as 'dial-a-ride' vans, most forms of mass tran
sit serve predominantly higher-income persons of 
working age" (11, p. 49) • 

In light of~he scarcity of national budgeted re
sources there are a number of important issues that 
will need to be considered by the states and by 
local jurisdictions in planning their transportation 
services during the next decade. 

In an environment of scarce resources and tight 
budgets, planning and priority setting are even more 
important than when budgets are more plentiful. 
Greater efforts will be needed by state and local 
jurisdictions on the planning and priority ordering 
of both system design and service. 

Greater levels of local and state fiscal support 
will be required in the 1980s if transportation ser
vices are to be maintained. Some services may war
rant reduction or discontinuance; these are issues 
that will need to be faced as part of the priority
settinq process. It will also be essential to mea
sure fiscal capacity and innovative sources of f is
cal support at the state and local levels. Some 
states have already taken initial steps in this di
rection. 

Human service agency transportation funds, par
ticularly those of Section 18 and Section 16 (b) (2) 
of the UMTA transportation program, provide impor
tant sources of funding for such services. However, 
funding by human service agencies for transportation 
for the elderly (and other clients) has already be
come somewhat more constrained and is likely to be 
worse over the decade for the reasons noted. Though 
coordination of these transportation services is not 
easy or without its costs, the need for coordination 



will be more and more important, especially if 
transportation services by agencies being funded by 
state and local sources are to be effectively used 
to serve the elderly. Integration of these transpor
tation services needs to be coupled with a multi
faceted approach that includes a variety of trans
portation services, such as dial-a-ride, cooperative 
ownership and vehicle use, and pooling, that are 
tailored to the specific needs of clients and are 
reasonably cost-effective. 

Studies of transportation services for the el
derly, especially specialized services, indicate a 
considerable use of volunteers and contracting with 
the private sector (!) • Interest in these two areas 
has intensified during the last several yearsi 
neither is without problems and difficulties. They 
are not a panacea for providing transportation to 
the elderly or for solving all the related problems. 
However, they do represent a potential that needs to 
be tapped more intensively than in the past, and the 
stimulus of constrained budgets at the state and 
local levels should encourage greater exploration of 
efforts in these directions. 
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Marketing Functions in Human Service 
Agency Transportation 

ARTHUR SALTZMAN• 

ABSTRACT 

Human service agency transportation (HSAT) 
is the title given to a family of special
ized transportation services that have been 
developed to provide better mobility for 
clients of human service agencies. Histori
cally, marketing for nonprofit organizations 
such as HSAT has either been ignored or re
duced to a minor function. More recently it 
has been recognized that even organizations 
that are not in the private sector need to 
have a consumer orientation. They should 
identify their potential customers, analyze 
the needs of their clients, design an at
tractive product, and then promote this 
product. In short, the nonprofit sector 
needs a marketing program. The first objec
tive is to describe the origin, development, 

and current status of HSAT and how these 
factors affect the marketing environment. 
The other major objective is to describe how 
marketing functions are conducted by these 
transportation systems. 

A wide range of nonprofit agencies is responsible 
for the delivery of social, health, and welfare ser
vices to special groups such as the elderly, the 
handicapped, the developmentally disabled, and the 
poor. Many of these human service agencies have de
termined that transportation for their clients is a 

*When this work was done the author was Director of 
the Transportation Institute, North Carolina A&T 
State University, Greensboro. 
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serious problem. Often an agency has opened its 
doors for business and rapidly found that it was 
able to serve only a fraction of its potential 
client group because of access problems. This usu
ally stems from the client's lack of an automobile 
and from a lack of adequate public transportation 
<.!>. 

Many solutions to agency client transportation 
problems have been attempted, resulting in a pleth
ora or local special transportation services. Tiles" 
services constitute a relatively young but signifi
cant sector called human service agency transporta
tion (HSAT). HSAT may be defined as client transpor
tation systems of human service agencies that are 
provided or financed primarily for the purpose of 
improving the mobility of the agency's clientele. 
This sector is also referred to by other names such 
as client transportation systems or social service 
transportation. 

These transportation systems take several organi
zational forms. First, and most commonly, transpor
tation is simply integrated into the existing human 
service agency structure. Because local agencies are 
usually small, these single-agency transportation 
systems rarely operate more than 10 vans, and two to 
four vans are usual. A small transportation unit 
within the agency provides service to agency clients 
for the purpose of facilitating access to agency 
programs. In these situations the person in charge 
of transportation usually has several other program 
responsibilities, although when a system grows to 
more than five vehicles, a full-time transportation 
manager is often put in charge of the system. 

A second organizational form occurs when several 
agencies consolidate their systems to achieve econ
omies of scale as well as other expected benefits of 
consolidation (2). The consolidated transportation 
agency can be ali independent entity or a component 
of an existing human service agency. Consolidated 
agencies may operate several hundred vehicles and 
have budgets of more than $10 million or they can be 
much smaller. 

In recent years many of these agency-run systems 
have been supplemented or superseded by city- or 
county-operated systems. These municipally owned 
systems often combine a transportation service that 
is oriented toward agency clients with one that 
serves members of the general public who are not as
sociated with any human service agency, such as the 
elderly and the handicapped. 

These variations in organizational form mean that 
the appropriate marketing strategy is somewhat dif
ferent for each type of system. Other aspects of 
social service transportation also have an impact on 
how marketing functions are done, who should do 
them, and the importance of each function to the 
organization. 

MODERN MARKETING CONCEPTS 

The reviewing of how HSAT does marketing goes beyond 
the narrow concept that marketing is synonymous with 
selling and promotion. As Kotler puts it "selling is 
just the tip of the marketing 'iceberg'" Clr p. 6). 

The modern private-sector organization recognizes 
that selling is only one function of marketers. 
Rather than focusing on selling and promotion, the 
orientation is toward serving consumer needs (4). A 
first step in this process is understanding- the 
markets. Next, the organization must attract re
sources and convert them into products, services, 
and ideas that are responsive to the demands of the 
markets. The final step is the effective distribu
tion of the organization's output to the consumers. 
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A central theme of this approach is the mechanism 
of exchange (2_) , which allows the producer and the 
consumer to transfer something of value to acquire 
what they need. This leads to the following defini
tion of marketing: 

Marketing is the analysis, planning, imple
mentation, and control of carefully formu
lated programs designed to bring about 
voluntary exchanges of value with target 
markets for the purpose of achieving organi
zational objectives. It relies heavily on 
designing the organization's offering in 
terms of the target markets' needs and de
s ires, and on using effective pricing, com
munication, and distribution to inform, mo
tivate, and service the markets (1_, p. 6). 

This consumer orientation and exchange perspec
tive can be applied to human service agency trans
portation. However, because this is a nonprofit 
sector, there are several aspects that call for spe
cial attention. 

INFLUENTIAL CHARACTERISTICS 

'!'here are four influential characteristics of non
profit agencies reviewed by Kotler (1_, p. 9). 

Multiple Publics 

There are three primary publics to which HSAT must 
be responsive: agencies whose clients are users of 
the system, the clients themselves, and government 
and pr iv ate entities that provide funds for their 
operation. From a marketing perspective, each of 
these publics has a different set of needs that must 
be considered. This is different from a private or
ganization whose primary public is its customers. 

Multiple Objective 

Having multiple publics results in multiple organi
zational objectives for HSAT. The clients' major ob
jective for the service is improved mobility. 
However, they have a qualitatively different orien
tation toward the service than most users of public 
transportation because (a) they may be going to re
ceive life-sustaining assistance, (b) the service is 
personalized, and (c) the trip itself may have a 
social value that is independent of its linking 
function. These factors tend to intensify client at
tachment to the system. 

Human service agencies should have their own sets 
of objectives for their client transportation sys
tems. For a marketing program to be responsive to 
these organizational objectives, they must be clear 
and unambiguous as well as attainable by the organi
zation, Mainly because of their multiple constituen
cies, human service agencies seem to have difficulty 
developing an implementable set of objectives. 

Funding agencies have their own agenda that, in
variably, is related to their sources of funding. 
For government agencies, which are disbursing public 
monies, the major stated concerns are the proper use 
and control of funds. Political considerations are 
also prevalent although these are not often explic
itly stated. 

Pr iv ate funding sources are also concerned with 
how their grants are being used; however, these 
grants usually contain far fewer stipulations and 
requirements than do government contributions to 
human service agencies. 
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Services Rather than Physical Goods 

The product of HSAT is a service rather than a good. 
The evaluation of these services by the multiple 
publics is much more subjective than it is with 
goods because many attributes of the service are in
tangible. 

Another character is tic that impinges on the mar
keting of the product is that it is perishable. Empty 
seats on a vehicle result in an underused resource 
because this service cannot be stored. 

Public Scrutiny 

Public-sector organizations are constantly exposed 
to public scrutiny. This is especially true for HSAT 
because of the high visibility of the vehicles in 
the community. It is this visibility that has led 
directly to the current trend toward coordination 
and consolidation of services. Underused vehicles 
advertising their agency names in bold lettering 
have attracted the attention of many public offi
cials who believe that coordination or consolidation 
of services will be more efficient and effective 
than single-agency operation <±>. 

MARKETING TASKS 

All agencies involved in transporting their clients 
perform some marketing tasks. However, agencies typ
ically do not perform each task uniformly well, nor 
are marketing functions well integrated into the 
other management activities of the organizations. 

In this section each of the essential marketing 
functions for HSAT is described. The review of each 
function is not meant to serve as a how-to manual 
but rather to identify specific activities that are 
(or should be) conducted under each function. In 
cases where organizational form or size influences 
the particular function being discussed, how the 
different types of organization would need to modify 
their approach will be indicated. 

DEVELOPING A MARKETING PLAN 

For the marketing function to be effective, manage
ment must develop a marketing plan that indicates 
each of the marketing activities, what each activity 
will cost, when it will be conducted, and who in the 
organization is responsible for each component. The 
formulation of a comprehensive marketing plan is a 
difficult process for HSAT, as it is for most non
profit organizations. The plan may be in the head of 
the system's general manager, but usually it is not 
formalized and scrutinized by others in the organi
zation. The agency may know that a survey will be 
conducted and that some promotional efforts are 
needed, but there is no comprehensive plan for all 
these activities. 

It is unrealistic to expect that such a plan will 
be in place when an HSAT organization commences oper
ation. Nonprofit organizations tend to develop a 
more sophisticated planning process as the need for 
an annual plan is recognized ( 3, p. 174) • In the 
early stages the budgeting process represents the 
organizational plans. Each department's budget must 
be based on some notion of the activities it will 
conduct. A budget is prepared that reflects those 
activities and the funds that are expected to be 
available. 

The larger HSAT organizations will soon progress 
to a project-planning phase, where plans are devel
oped for individual projects such as a client pro-
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file or a review of the pr icing system. What is 
needed is for HSAT to progress to an annual market
ing plan and, ultimately, to a point where the an
nual plan is a reflection of a long-range strategic 
plan that takes the broadest possible view of the 
opportunities for the organization to meet its ob
jectives <1• p. 175). 

CONDUCTING RESEARCH 

Marketing research is performed to get important in
formation on current and potential riders. Manage
ment wants to know who their clients are and what 
travel needs they have (6). This information will be 
used in the design of the service and as input to 
other marketing functions. 

Maintaining an accurate inventory of the type of 
passengers the system is serving ensures that the 
provision of service is tailored to their needs and 
that the planning of service to meet those needs is 
based on actual data. An annual on-board survey of 
system users should be made to assess the quality of 
the service and to be certain that the agency is en
hancing its clients' mobility. This can be done by 
including in the survey questions that ask the cli
ents for their perceptions about the transportation 
service. Characteristics to be inventoried include 

1. Age, 
2. Sex, 
3. Handicap, 
4. Automobile availability, 
5. Household characteristics (e.g., living 

alone or with family), 
6. Availability of alternative travel modes, 
7. Frequency of use, 
B. Trip destinations, 
9. Percentage of trips to major activity cen

ters, and 
10. Service quality measures. 

Another type of research must also be conducted: 
Operational information on the service must be col
lected on a regular basis. Data on ridership by type 
of service and route are needed to enable management 
to evaluate the system. This research effort should 
be closely coordinated with the client research ef
fort. 

Data from these two research efforts must be used 
to evaluate and improve the service. The evaluation 
process will be discussed in another section of this 
paper. 

DESIGNING THE SERVICE 

Human service agency transportation systems have 
correctly rejected the line-haul orientation of con
ventional transit in designing their services. This 
is appropriate. Although human service transporta
tion agencies and conventional transit organizations 
are both nonprofit agencies, they have very differ
ent service objectives. For transit, the primary 
focus is moving masses of people at a reasonable 
cost. Social service agencies concentrate on the de
livery of services to individuals. They also serve 
different target groups. Clients of HSAT are mostly 
the elderly, the handicapped, the developmentally 
disabled, the poor, and other disadvantaged persons. 
Conventional transit serves the general public but 
tends to focus on meeting the travel needs of com
muters. Trip purposes are related to target groups. 
Transit concentrates on the work trip, HSAT on pas
senger access to medical services, counseling, 



12 

meals, and other life-sustaining activities, 
These differences are manifested in service de

sign. Services of HSAT are designed to be more 
demand responsive than those of conventional 
transit. The aspect of HSAT most essential in 
reflecting its con- sumer orientation is that it 
provides door-to-door service. Some HSAT services 
have been described as door-through-door to indicate 
that the drivers often accompany frail or disabled 
passengers from their homes to the vehicle and then 
into their destina- tions. Conventional transit 
achieves high efficiency because it attempts to 
serve heavily traveled corri- dors with line-haul 
service, which requires the travelers to congregate 
at designated stops. There are exceptions to this. 
Many conventional operators have attempted to take 
the "mass" out of mass tran- sit by instituting 
demand-responsive dial-a-ride services. These more 
personalized services are very expensive on a per 
trip basis and, therefore, are not prevalent. 

Human service agency transportation is more de
mand responsive in other ways as well. Transit 
routes and schedules are only infrequently changed, 
but HSAT vans are constantly being redirected. Al
though most HSAT vans are not controlled on a 
minute-to-minute basis by a dispatcher, a new cus
tomer request can usually be added to the service 
within 24 hr. Of course, the level of responsiveness 
of the service has a large impact on efficiency <2>· 
In general, the more responsive a system is the 
higher its cost will be per passenger served. 

There are numerous other design parameters. Some 
of these are beyond the control of the agency. For 
example, the geographic area to be served will usu
ally be dictated by the location of the agency and 
the location of client residences. Similarly, oper
ating hours are dependent on the hours of the 
agency, except for trips that are not agency re
lated. Eligibility criteria are also dictated by the 
agency. Choices about vehicle use, wages to pay 
drivers, and limitations on trip purposes are those 
over which the agency has more control. An exhaus
tive discussion of the system design parameters is 
given by Einstein (~). His analysis also includes a 
review of how each of the design choices will affect 
the performance of the system. 

EVALUATING AND IMPROVING SERVICES 

Input to the evaluation process consists of data 
from the research efforts, previously discussed, as 
well as financial and operational information. Using 
this information, management can calculate perfor
mance measures for the entire service or for any 
component of it (~). The performance measures or in
dicators must meet two basic criteria: They must be 
derived from the goals and objectives of the system, 
and they must be based on reliable data that are 
readily available at a reasonable cost. Unfortu
nately, for human services in general and HSAT in 
particular, these criteria are difficult to meet. 
The problem of having multiple objectives has al
ready been discussed. The other problem, lack of 
reliable data, is endemic to human services. Cooper 
and Mcilvain (10, p. 14) report that human service 
organizations have the lowest level of data sophis
tication and availability of eight classes of non
profit organizations. However, recent efforts at de
veloping microcomputer-based management information 
systems for HSAT should provide better evaluation 
data in the future (11). 

When HSAT agenci;; have developed a set of ob
jectives, often in the form of a mission statement, 
they usually mention the concepts of efficiency and 
effectiveness. Using transit industry definitions, 
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the term efficiency relates to how well the avail
able resources, in terms of labor and capital equip
ment, are being used. Thus, the cost per service 
hour would be a measure of how cost efficient the 
agency is in operating its fleet of vehicles. The 
effectiveness concept includes concern about how 
well the system is used by passengers. Thus, a pri
mary measure of effectiveness is cost per passenger 
trip (~) • Both efficiency and effectiveness indica
tors should be used in the evaluation process. 

The basis for the evaluation process is shown in 
Figure 1. This diagram illustrates the key role of 
the evaluation mechanism in the operation of HSAT. 
Management should use the evaluation process to de
termine how well the system is meeting its multiple 
goals and objectives. The key to the entire process 
is the feedback from the evaluation process to sys
tem operation. Modifications to the system should be 
based on evaluations, or the evaluation process has 
little value. Evaluations serve to focus attention 
on problem areas and to guide management in making 
improvements to the service. Changes to the service 
could include revisions in the way dispatching is 
done, modifications to schedules and routes, and ad
justment of service hours. 

System Operation Operat1onal & 
F1nanc1al Data 

FIGURE 1 Basis for evaluation process. 

PRICING SERVICES 

Goals 

ObJect1ves 

Performance 
lnd1cators 

Honltor1ng 
and Evaluation 

For most nonprofit agencies the question of how much 
to charge for their product has been particularly 
difficult to answer in recent years. The financial 
difficulties faced by all levels of government are 
forcing agencies to reevaluate the extent to which 
users should pay for tax-supported services cg, p. 
190) • User charges have been of great concern to 
public transportation agencies because of increasing 
costs and large government subsidies. 

However, for the single-agency situation, pricing 
the HSAT service is subject to a set of conditions 
different than those for public transportation. 
Riders sponsored by social service agencies do not 
pay any fare out-of-pocket because the participating 
agencies pay for the full cost of operating the 
system. 

In the situation where fares are to be charged, 
Einstein (8, p. 54) suggests that the following con
ditions are significant: 

1. Users must be able to afford fares; 
2. Funding sources must permit fares; 

• 
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3. Insurance policies must cover the increased 
liability associated with fares; and 

4. The operating organization must be able to 
collect, count, and redistribute the revenues. 

What must be added to this is the political di
mension. Public policy, which reflects community 
sentiment, is likely to be willing to provide HSAT 
at low or no cost to the users. This is so even 
though the services are extremely costly to operate. 
Passengers of HSAT rarely pay more than 20 percent 
of the cost of the service. 

PROMOTING THE SYSTEM 

Promotional programs also reflect differences in 
service orientation between conventional transit and 
HSAT. Media advertising is justified for conven
tional transit because the general public is the 
customer. Customers of HSAT do not usually have to 
be convinced to ride the vehicles. For single agen
cies transporting only their own clients, no promo
tional efforts directed to clients are necessary. Of 
course, this does not negate the need for good pub
lic relations. 

The promotional effort of a multiple-agency con
solidated system should be concerned with selling 
additional agencies on using the system. In this 
situation the agencies, rather than individual 
clients, are making the choice about which transpor
tation service to use. This is somewhat similar to 
the industrial marketing situation where organiza
tions, rather than individuals, are making the 
choices about the products and services they want to 
purchase from other organizations (14,15). 

A promotional effort to attract--P~sengers might 
be indicated in one situation: when a service is 
being offered to non-agency-related elderly or hand
icapped persons. However, what usually occurs in 
this case is that the transportation system has to 
restrict, rather than attract, passengers. When such 
a transportation service is initiated some media 
promotional efforts may be required to inform eligi
ble passengers of the availability of the service. 
Inevitably the demand soon overwhelms the supply, 
and the problem becomes not how to get more passen
gers but, rather, whether to expand the service to 
accommodate excess demand or put some restrictions 
on its use. These restrictions are usually in the 
form of a limitation on the number of monthly rides 
an eligible client can request or a limitation on 
eligible trip purposes. Some systems have restricted 
access by means of an eligibility list, which is 
closed when the system is oversubscribed. 

The need still remains to conduct promotional ac
tivities for community relations and general image 
building. This is part of the positioning concept 
recommended by Schauer (~). Typical devices used 
for this type of marketing include brochures, pre
sentations to user and advocacy groups, press re
leases, face-to-face discussions with human service 
agency officials, newsletters, and information and 
referral services (!!_, p. 240). 

CONCLUSION 

Human service agency transportation has developed 
outside the conventional transit industry and exhib
its significantly different marketing dimensions. 
Whereas a good many transit marketing efforts are 
oriented to capturing additional passengers, HSAT 
marketing is more concerned with providing a service 
that is responsive to the needs of agency clients. 

Several themes suggested by some pioneers in the 
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area of nonprofit marketing have been discussed. 
These pioneers believe that "virtually everything 
about an organization talks" (17, p. 6). Thus, all 
HSAT agencies must have a marketing orientation if 
they are to succeed in meeting their mission of pro
viding better mobility for the elderly, the handi
capped, and other disadvantaged persons. The major 
concern raised in this paper is that of the defi
ciencies of the marketing function in HSAT. 
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Paratransit and Bus Accidents Involving Elderly and 

Disabled Passengers: Evacuation and Rescue 

Problems and Solutions 

JOHN N. BALOG and ROBERT J. PAWLAK 

ABSTRACT 

The provision of efficient and safe methods 
for the effective evacuation and rescue of 
elderly or disabled passengers from standard 
and modified vans, body-on-chassis small 
buses, and heavy-duty transit buses is nec
essary to ensure passenger safety. Standard 
methods are not always effective for these 
patrons because of their physical or mental 
condition or their insufficient ability to 
manage self-evacuation. Effective methods 
and equipment are identified and developed 
as a function of transit use by the elderly 
or disabled, accident incidence types for 
the various transit vehicles, a study of ac
tual transit vehicle characteristics and 
their crashworthiness, and an analysis of 
emergency preparedness forces. Needed eqt1 ip
ment is identified and suggestions are made 
for familiarity and simulation training, de
velopment of standard operating procedures, 
debriefing after actual accident experi
ences, and sharing technology. An industry
w ide project review committee was estab
lished to comment on the development of 
evacuation and rescue scenarios and alterna
tive methods. Transit operators, state de
partments of transportation, and transit 
equipment manufacturers were interviewed as 
part of this U.S. Department of Transpor
tation-sponsored research. 

The provision of efficient and safe methods for the 
effective evacuation and rescue (E&R) of passengers 
from public transit vehicles is necessary to ensure 
passenger safety. Methods applicable to the general 
public, however, may not always be useful in the E&R 
of elderly or disabled passengers as a result of 
their physical condition and often of their insuffi
cient agility to manage self-evacuation. The identi
fication, development, and implementation of effec
tive methods for safely evacuating and rescuing such 
passengers is absolutely necessary and increases in 
importance as greater accessibility is provided. 

The research reported here was sponsored by the 
Transportation Systems Center and the Urban Mass 
Transportation Administration (!l. The specific goal 
was to identify and evaluate alternative methods 
that can be used to ensure the safe and timely E&R 
of elderly or disabled passengers from standard and 
modified paratransit vans, body-on-chassis small 
buses, heavy-duty urban transit buses, and intercity 
buses. The term elderly and disabled includes any 
member of the population who is either elderly or 
handicapped. One does not have to be both elderly 
and disabled to be part of the population to which 
this research is directed. Particular concern is 
assigned to those who, because of age, disability, 
or age and disability, would find it difficult to 
escape unaided from an accident involving a public 
transit vehicle. 

An industry-wide project review committee com
mented on the development of E&R scenarios and on 
the evaluation of alternative methods, equipment, 
procedures, and techniques that were identified or 
developed by this research program. 
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THE TRANSPORTATION HANDICAPPED 

The transportation characteristics of the elderly 
and disabled population have been extensively stud
ied during the last decade or so (2-4). Much of this 
work has been concerned with defining a subgroup of 
the population referred to as the transportation 
handicapped. Section 16 (c) of the Urban Mass Trans
portation Act of 1964, as amended, defines a trans
portation handicapped person as 

Any individual who, by reason of illness, 
i.nJury, age, congenital malfunction, or 
other permanent or temporary incapacity or 
disability, is unable without special facil
ities or special planning or design to uti
lize mass transportation facilities as ef
fectively as persons who are not so affected. 

The transportation handicapped differ consider
ably in the severity and extent of their disabili
ties, attitudes toward their physical and mental 
limitations, income, age, and mobility. Because of 
these differences, the transportation problems and 
needs of the transportation handicapped also differ 
widely. 

A variety of mobility problems is experienced by 
the transportation-handicapped population. A na
tional sample survey (4) of the transportation
handicapped population base of 7. 44 million persons 
studied by UMTA revealed the statistics given in 
Table 1. One can infer that many transportation
handicapped individuals experience some combination 
of the eight mobility problems. It is important to 
realize that any of these problems can negatively 
affect E&R efforts. 
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EVACUATION AND RESCUE FROM PARATRANSIT VANS 

Paratransit vans are growing in popularity among the 
elderly and disabled and are providing significant 
numbers of trips in areas where coordinated or spe
cial effort systems exist. The E&R of elderly and 
disabled passengers from paratransit vans is more 
difficult than from other highway transit vehicles 
because the percentage of elderly and disabled pas
sengers in vans is much greater than in full-size 
transit and intercity buses. This can mean that the 
only able-bodied occupant of a van that has been in
volved in an accident is the driver. Even if the 
driver is uninjured or only slightly injured, he or 
she may not be capable of single-handedly extracting 
elderly and disabled passengers from the involved 
vehicle. The help of properly trained rescue, emer
gency medical services (EMS), and police personnel 
will generally be required for non-fire-related in
cidents. In fire-related emergencies, the passengers 
and the driver may have to rely on the help and as
sistance of witnesses, nearby motorists, and other 
Good Samaritans before professional E&R personnel 
arrive on the scene. 

Vans have become commonplace on the nation's 
highways and typical emergency response individuals 
may think they are already familiar with vans. How
ever, in paratransit usage, vans are often equipped 
to seat as many as 15 individuals, may be modified 
with lifts and tie-down devices to serve the special 
needs of the disabled, or may be equipped with a 
raised roof structure. The passengers are conse
quently tightly packaged within the vehicle. 

The critical problems associated with the E&R of 
elderly and disabled passengers from vans result 
from an interaction of the character is tics of the 
emergency-causing incident (ECI), passengers, vehi
cles, E&R forces, and modifying factors. 

TABLE 1 Incidence of General Mobility Problems Among Transportation Handicapped People 

Mobility Problems 

Difficulty going up or down stairs/inclines 

Difficulty stooping/kneeling/crouching 

Difficulty walking/going more than one block 

Difficulty waiting/standing 

Difficulty lifting or carrying weights up 

to 10 lbs. 

Difficulty moving in crowds 

Difficulty sitting down or getting up 

Difficulty reaching/handling or grasping 

Transportation 

Handicapped 

With Problem 

(') 

64.9 

60.6 

56.9 

56.2 

47.3 

41. 4 

40.5 

33.5 

NOTE: Percents add to more than 100• because of multiple general 
mobility problems among transportation handicapped people. 
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MODIFYING FACTORS 

~~~~~~~I~~~;~NgF i....,._~~~~_.,MCH~~C~~~~~~~~~SOF 
INCIDENTS 

CHARACTERISTICS OF 
VAN VEHICLES 

CHARACTERISTICS OF 
EVACUl'.TION AND 
RESCUE FORCES 

CRITICAL PROBLEMS OF EVACUATION AND RESCUE 

FIGURE 1 Components for developing critical evacuation and rescue problems. 

Emergency Characteristics 

The interaction of these characteristics in the de
velopment of critical E&R problems is shown in Fig
ure 1. An ECI may be any of the following events: 
driver incapacitation, collision, rollover, fire, 
water immersion or submersion, or any combination 
thereof, 

Incapacitation of the driver is an interesting 
ECI. If it happens while the van is in motion, it 
can lead to 10 combinations of ECis as shown in Fig-

FIRE 

ure 2. Even if incapacitation happens while the ve
hicle is stopped, an emergency could develop if, for 
example, the passengers are retarded to the point of 
not being capable of taking control of the situa
tion; the passengers, perhaps wheelchair users, are 
disabled to the point that they cannot easily leave 
the van to seek help; or the senility of the passen
gers prevents them from taking direct positive ac
tion. Figure 2 can also be used to define schematics 
of other emergencies initiated, respectively, by a 
collision, a rollover, fire, or water immersion or 
submersion. 

WATER 
SUBMERSION 

FIGURE 2 Schematic of various emergency-causing incidents initiated by driver incapacitation. 
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Of the ECis or combinations thereof, those that 
involve fire or water immersion or submersion may 
allow the least time for E&R. If the first evidence 
of a van fire is smoke, the operator may have time 
to evacuate all occupants before the vehicle becomes 
totally involved. Such an evacuation would have to 
be conducted by the operator in a very physical 
manner: there probably would not be sufficient time 
to use a wheelchair lift or ramp. Evacuation should 
always occur before any effort is made to fight a 
fire. If the first evidence of a fire is flame, only 
those most easily assisted would probably have time 
to escape: a form of triage would occur. 

For example, a paratransit association recently 
experienced an emergency when the engine compartment 
of a modified van ignited without warning and from 
an unknown cause. The vehicle was lift equipped and 
was carrying 11 retarded adults and a driver. When 
smoke appeared, the driver evacuated the passengers 
through the right front door. After getting what he 
thought was everyone off the van, he counted the 
passengers and found that one was missing. He re
entered the vehicle and had to physically remove one 
passenger who had become immobilized as a result of 
the emergency. Recognizing that retarded individuals 
have a tendency to wander off, he told all of them 
to form a single-file line and to move away from the 
vehicle. Figure 3 is a photograph of the burned van 
in a storage yard. 

FIGURE 3 Modified paratransit van: fire as the emergency
causing incident. 

Submersion in water would probably result in few 
survivors. Presumably each of the occupants would be 
initially dazed by the impact with the water and in
stinctive reactions would govern. With a lift
equipped van, the right side door in most cases 
would not be functional as an exit. Similarly, the 
rear door of any van equipped with a full-width rear 
seat would be difficult at best to use, particularly 
with the force ~f the water against it. This would 
leave only the two cab doors as the most probable 
exits. The driver side door would be less than ideal 
for volume escape because of the seat and the 
tion of the steering wheel. The expectation 
many passengers would survive a submerged-van 
dent is minimal. 

posi
that 

acci-

The outcome of other ECis (and combinations) can 
be mitigated to a greater extent because of the 
probability that some time will be available for E&R 
and EMS personnel to arrive on the scene and to ad
minister appropriate treatment. However, complex ex
trication may be required if the van has rolled 
over. In the accident shown in Figure 4, a council 

FIGURE 4 Susanville, California, accident: van in final resting 
pasition at accident site. 
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on aging van was struck on the left front by an op
posing pickup truck. Six passengers were killed, and 
five sustained significant injuries. Two of the in
jured were pinned in the wreckage. The upside-down 
or ientatin of the van made gaining access to the 
victims extremely difficult. A crushed roof and van 
body distortion also contributed to the problems of 
E&R and the administration of emergency medical ser
vices. 

Passenger Characteristics 

The characteristics of van passengers play an impor
tant role in the development of critical E&R prob
lems. In the worst cases, passengers may be only 
partly mobile, nonambulatory, senile, retarded, 
blind, deaf, or some combination thereof. 

These characteristics can cause the following 
problems for E&R and EMS personnel during an emer
gency: Passengers may not be able to effectively 
communicate; passengers may have preexisting condi
tions, perhaps medical, that may affect the type of 
emergency treatment required and the manner of its 
administration: passengers may become entrapped or 
impaled by the very aids that generally improve 
their life experience (e.g., wheelchairs, tie-downs, 
walkers, crutches, prostheses): passengers may not 
be rational: passengers may not be able to physi
cally contribute to extrication maneuvers; or pas
sengers may have to be specially packaged before re
moval from the vehicle and transport to a hospital. 

Van Characteristis 

The characteristics of paratransit van vehicles also 
contribute to the development of critical E&R sce
narios. For example, they possess a greater propen
sity than automobiles to overturn and to have doors 
jam. They are often fully loaded with as many as 15 
occupants; they are often equipped with a wheelchair 
lift device that, in the stored position, can pre
vent emergency exit through the door in which it is 
placed (Figure 3 shows a typical blockage): they are 
often equipped with a full-width rear seat that can 
prevent easy emergency exit through the rear door; 
and they may have been modified with a roof struc
ture that has reduced the structural integrity of 
the vehicle and that allows greater crush penetra
tion into the passenger compartment or contributes 
to the ease of passenger ejection. 



18 

Rescue Worker Characteristics 

Also contributory to the development of scenarios of 
critical E&R problems are the characteristics of the 
E&R forces. Assuming that all the personnel are ap
propriately motivated to respond to emergencies in 
an effective manner, the two relevant characteristic 
bundles are availability of necessary and appropri
ate equipment and demonstrated ability to make the 
best use of all resources as a result of proper edu
cation, training, and simulation exercises. 

Because most E&R forces currently have only min
imal experience with van accidents, perceived basic 
equipment needs are the result of speculation. Only 
more experience and the simulated extrication of el
derly and disabled passengers from paratransit vans 
will provide an answer. In any case, this factor can 
contribute to critical E&R problems. 

Definitive statements can be made about education 
and training. The better educated and trained the 
E&R force, the more impressive is their performance 
in an actual emergency. This cannot be overstated, A 
paratransit van accident is an infrequent occurrence 
and may require the application of unique and com
plex techniques. The only way to be prepared is to 
be familiar with what to expect from the vehicles 
and with what to expect, or not to expect, from the 
passengers. 

Modifying Factors 

The type of ECI and the characteristics of the van 
vehicle, the passengers, and the E&R forces all in
teract to form a unique emergency situation. How
ever, there are several modifying factors that can 
further contribute to the complexity. They include, 
for example, the time of day of the accident, the 
day of the week, the location of the accident, and 
the potential for secondary injuries. 

The first three modifying factors can be ad
dressed simultaneously. If the incident is in an ur
ban area, it is probable that it will be identified 
quickly and that E&R and EMS personnel will be able 
to reach the scene quickly. In contrast, a rural 
setting may mean that precious time is lost before a 
passerby notices the accident, particularly if it is 
of the off-the-road or water immersion or submersion 
type, and before E&R personnel can arrive on the 
scene. Similarly, with time of day and day of week, 
the response time and the number of respondees may 
affect both the timeliness and the adequacy of emer
gency actions and treatment. 

With highway vehicles, there is always the poten
tial for secondary injury to passenger victims and 
for primary injury to rescue forces, other motor
ists, witnesses, and spectators. Such injuries may 
be caused by an after-the-accident fire or explo
sion; involvement of other vehicles with the wreck
age, rescue equipment, personnel, or victims; inef
fective or improper use of equipment; and inappro
priate extrication methods or procedures used on the 
victims. 

Emergency Response Effectiveness 

The effectiveness of the E&R of elderly and disabled 
passengers from paratransit vans is a function of 
actions in three distinct temporal frames: preacci
dent, prearrival on-site (after accident), and on
site. 

The most effective E&R procedures are founded on 
the following preaccident actions: the use of qual
ity personnel, the continuing education of person
nel, the continuing training and simulation experi-
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ence of personnel, and the availability of a 
reasonable quantity of specialized equipment. 

Every effort must be made to ensure that the best 
available personnel are identified and hired for E&R 
and EMS duties. They must be sensitive, properly 
motivated, dedicated to the saving of lives and the 
minimization of 1nJuries, and reasonably intelli
gent. These carefully selected individuals must be 
given the opportunity to become fully educated about 
the frequency of use ot paratransit vans by elderly 
and disabled passengers; the physical, mental, and 
emotional characteristics of elderly and disabled 
passengers; the characteristics of the prostheses 
and orthopedic aids used by elderly and disabled 
passengers; the characteristics of the paratransit 
vans, including special modifications, primarily 
used by elderly and disabled passengers; and the 
need in most cases to handle and treat elderly and 
disabled passengers differently than passengers who 
are not elderly or disabled. 

This necessary education is best accomplished by 
requiring classroom instruction; direct contact with 
elderly and disabled individuals and the paratransit 
vehicles they use; and simulations of paratransit 
van accidents, including collisions, rollovers, 
fires and water immersion or submersions, using ac
tual or mock elderly and disabled "victims." A 
single simulation is better than none but the best 
E&R responses will come from forces that have ex
perienced multiple simulation exercises designed to 
acquaint personnel with the uniqueness of paratran
sit vans and elderly and disabled passengers. 

It is necessary for the E&R unit to own a basic 
set of equipment and to be fully familiar, through 
training and simulation, with its characteristics 
and capabilities. It is also important to provide 
simulation training that will encourage personnel to 
be innovative when necessary to react to unusual or 
unexpected circumstances. 

The effectiveness of E&R procedures is also de
pendent on the prearrival on-site actions of the 
emergency preparedness forces. When notice of a van 
accident is received, it is imperative that the fol
lowing be obtained in addition to regular informa
tion: whether it is a paratransit van; the name of 
the agency operator (usually on side of van); if the 
van has rolled over; and the number of occupants of 
the van. 

If it is a paratransit van, it can be immediately 
assumed that all of the passengers are elderly or 
disabled and that extrication will require consider
able effort. An appropriate, probably large, con
tingent of E&R and EMS personnel should be dis
patched to the scene along with an adequate number 
of ambulances. 

While this contingent is on its way to the scene, 
the dispatcher or other designated individual should 
call the agency operator to determine the preexist
ing medical conditions of the passengers and to as
sociate those conditions with specific individuals. 
This information should be radioed immediately to 
the rescue and EMS forces. A representative of the 
operating agency should also go to the site, if it 
is within a reasonable distance, to provide assis
tance and information to the forces and reassurance 
to the passengers. 

When on-site, the E&R and EMS personnel must 
bring all of their education, training, experience, 
and capabilities to bear on the problem at hand. 
This means recognizing the presence of elderly and 
disabled passengers, assessing their injuries, tak
ing immediate life-saving actions, stabilizing in
juries, packaging victims appropriately (it may be 
necessary to assume fractures to all limbs and 
spinal injury if para- or quadriplegics are on 
board), extricating victims from the vehicle, and 



Balog and Pawlak 

transporting them to hospital facilities. This often 
has to be accomplished without any aid from the in
jured passengers . 

The agency operator of paratransit vans should 
also help E&R personnel before the occurrence of an 
accident. It is recommended that all van operators 
provide the E&R and EMS forces in their service area 
with the following information : agency name, ad
dress, and telephone number; names and telephone 
numbers of responsible primary and backup officials; 
description of vehicles i n fleet including passenger 
carrying capacity; characteristics of the passengers 
most generally transported; and any other informa
tion that could be useful to E&R and EMS personnel 
in the event of an accident. 

Each agency should develop an i dent ification card 
that is carried by each passenger a nd contains such 
pertinen.t information as name and address 1 date of 
birth; description of the individual (eye color, 
height, weight, hair color, and so forth); person to 
notify in case of emergency (and telphone number) 1 
existing medical condition or ln)uries; unusual 
character is tics (e.g., senility, retardation, deaf
ness, missing limbs, wheelchair user) 1 and name and 
telephone number of attending physic ians, doctors, 
and the rapists. These client-specific cards should 
be bound in plastic for durability. The intent of 
the system is to provide E&R and EMS personnei with 
specific on-si te i n formation about accident victims . 

It is also recommende d that al l pa ratrans it vans 
be equipped with two-way radios (mounted to be ac
cessible to passengers as well as to the driver) and 
permanently posted with instructions on how to use 
them. In the event of an accident or emergency, the 
driver could call for help. If the driver is inca
pacitated, a passenger could call for help. If the 
radio is still operable after an accident, E&R per
sonnel might want to converse directly with the 
agency about a victim . 

Another recommenda tion is that every paratransit 
van should bear the name of the sponsoring agency on 
its side and should have a unique identification 
number. Again, these measures could speed the flow 
of critical information to E&R and EMS personnel. 

Because there are so few paratransit vans com
pared with passenger cars, their involve ment in an 
accident is a r a r e , or even unique, event for rescue 
and EMS personnel. It is, consequently, imperative 
that these personnel be fully debriefed about their 
experiences and that the results be disseminated. 
Actual experiences could serve as the basis for the 
development of more e ffective training programs and 
simulations, the clarificat ion of wha t equipment and 
procedures were appropriate and useful, and the de
termination of what voids exist and need to be 
filled. Documentation and full dissemination of such 
experience would indeed benefit the industry. 

EVACUATION AND RESCUE FROM BUSES 

As might be expected because of their widespread 
availability, buses are relied on most frequently by 
elderly and disabled peop l e . Buses are used by 22 
percent of the total eld e rly and disa bl ed population 
and provide 41 percent of their trips. 

The frequency with which elderly and disabled 
people will be encountered on a bus is a variable 
quantity. Historically, a large proportion of tran
s it riders have been the captive transit dependents, 
which include the elderly. Overall elderly people 
may have represented 40 percent of all transit 
riders. However , the temporal distribution is not 
uniform. The number of elderly passengers is signif
icantly lower during pea k hou rs , which are largely 
d e voted to work-or i en ted t rips , and higher during 
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off-peak service. Consequently, although bus occu
pancy may be lower during the non-peak period, the 
proportion of elderly passengers on board may be 
much higher. Generally, with the exception of some 
special express bus commuter services, it is prob
able that there will be elderly passengers on board 
every bus trip. 

The aurally and visually impaired are also fre
quent users. The deaf and hearing impaired a r e dif
ficult to recognize but may need special help during 
an emergency because they would not receive verbal 
directions unless they were in a position to read 
lips. The blind person is distinguished by the pres
ence of a cane or a seeing-eye dog. However, cur
rently only about 3 percent of the visually impaired 
population use dogs. 

Although the overall incidence of wheelchair 
users within the general population is known to be 
around 0.2 percent, their transit ridership charac
ter is tics are not yet defined. Obviously those sys
tems with inaccessible fleets have zero ridership. 
It must be emphasized that no major metropolitan 
area has as yet established a fully accessible bus 
transit system. However, in Seattle, where an over
all environmental as well as transportation commit
ment to accessibility has been made, the rate of 
wheelchair ridership is approaching that expected 
from their population incidence and similar trends 
are evident in some smaller cities such as Johns
town, Pennsylvania (Cambria County Transit Author
ity) where a high level of accessibility is provided. 

Buses may most conveniently be divided into three 
categories: body-on-chassis and other small buses 
used in paratransit for elderly and disabled passen
gers in small cities or rural areas; heavy-duty 
transit buses designed for long life, low mainte
nance operation in regular fixed-route transit ser
vices; and motor coaches designed for over-the-road 
intercity service. Buses experience the same ECis as 
vans but their large size and weight generally 
protect passengers. It is apparent, though, that ex
isting methods for E&R of elderly and disabled pas
sengers leave a lot to be desired. Many of the sug
gestions previously offered in the paratransit van 
section are also directly related to E&R from 
buses: familiarity training; equipment training; 
operational procedures; simulation training; de
briefing after accidents; and technology sharing. In 
this section some of the problems and solutions that 
are bus-specific will be considered. 

Emergency E9uipment a nd I nfo rma tion 

Some common emergency equipment is adequate and 
should be required by operators to be on board. How
ever, it is apparent that some new equipment needs 
to be developed and implemented by system operators, 
bus manufacturers, and emergency personnel. 

The transit operator should require all purchased 
buses to be equipped with an appropriate hand-held 
fire extinguisher and a first-aid kit. Drivers 
should be trained to initially fight a fire after 
all passengers have been evacuated and to administer 
basic first aid. Agency operators of buses should 
display their names on the sides of their vehicles 
and provide all relevant emergency information to 
rescue personnel before the occurrence of an acci
dent. Passenger information should also be available 
for use by emergency personnel at the time of an ac
cident. Drivers should identify and demonstrate the 
use of all emergency exits to passengers using a 
custom-designed procedure. 

The manufacturers of buses should recognize that 
their vehicles could be involved in an emergency in-
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cident. Therefore, information on how to get out of 
the bus, directed to passengers, and information on 
how to get into the bus, directed to rescue forces, 
should be displayed. For example, information on the 
location of emergency exits should be clearly and 
permanently attached to the interior of the vehicle. 
Ideally, passengers should have more than one egress 
option. Information should also be posted on how to 
open the exit. This is an area where standardization 
ot symbols and location of intormation is needed. 
Figures 5 and 6 show positive emergency exit signage 
and, in the case of the body-on-chassis bus shown in 
Figure 6, instructions on how to open the exit. 

FIGURE 5 Emergency exit signage: school bus fitted for E&H 
passengers. 

FIGURE 6 Emergency exit signage and instructions on a body-on
chassis small bus. 

Rescue forces need to know which windows are 
meant to be used as exits. Generally, buses have no 
information on their outside that would help emer
gency personnel or Good Samaritans gain access to 
the interior of the vehicle. Yet, if a bus turns 
over on its door side, the only available exits are 
the windows or the roof escape hatches. With respect 
to the escape hatch, no information is on the top 
(outside) of the bus or on its side indicating ex
istence of the hatch. The two most widely used roof 
escape hatches vary greatly in their design and in 
ease of opening from the outside. 

Information should also be placed on the outside 
of vehicles about how to open door s. Some intercity 
coaches are equipped with an outside door opener but 
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no attention is drawn to it by words or symbols. One 
can appreciate that this is done with the intent of 
preventing theft and vandalism. However, the goals 
of access and security could probably both be real
ized with a clever application. In some ways, this 
is s i mila r to the universal key conc ept for rail 
transit systems. 

The final suggestion to manufacturers is the need 
to produce a reasonably inexpensive, reliable, and 
effective engine compartment fire suppression sys
tem. Several currently exist that are effective in 
some ways, but improvements could still be made. A 
suppression system can be the first step in the E&R 
process associated with a fire incident i and, in
deed, such a system could either eliminate the cause 
of the emergency or provide valuable time. 

Emergency forces also need additional equipment 
for effective use of window exits. If a bus equipped 
with hinged windows turns on its side or on its 
roof, the windows, once disengaged, fall by gravity 
to the side of the bus in newer models or remain 
vertical and facilitate escape. In contrast, acci
dents in which the vehicle remains upright and the 
door is blocked or rendered inoperable require that 
the emergency exit wi ndows be used. The simple ques
tion is how does one kee p the window open while EMS 
personnel and supplies enter the passenger compart
ment and while injured passengers, some on stretch
ers or backboards, are removed? Obviously, expand
able poles can be used and need to be made a v ailable 
at low cost to emergency forces. In addition to 
facilitating access, an effective device would pre
vent a 40- to 80-lb window from falling on a passen
ger or an emergency worker. 

Related to the window exit equipment situation is 
the need for a short ladder that can be used to 
reach the windows from the ground if the bus is up
right or to reach the side of an overturned bus 
(F i gure 7). This should not be a difficult develop
ment problem. A question to be raised is whether 
such ladders should be carried on the vehicle during 
revenue service. 

FIGURE 7 Urban transit bus accident. 

Last, emergency personnel should be creative in 
their response to an emergency. For example, the 
author witnessed an accident simulation that in
cluded a victim with a spinal injury. The EMS per
sonnel struggled for quite some time trying to place 
a canvas and stave spinal immobilization device on 
the victim. In reality, this victim would have prob
ably suffered a great deal during this struggle. 
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However, it seems apparent that the victim was al
ready in a contoured device, the seat, and it would 
have been more effective to strap him to the seat 
and remove the seat from the vehicle. 

Learning and Sharing 

Every transit system or operator investigates each 
accident that it experiences to determine whether it 
was avoidable and to determine disciplinary action. 
Few systems or operators debrief with the intent of 
identifying which E&R methods were effective and 
which were not, what changes should be made to stan
dard operating procedures if they exist, and what 
modifications should be made to the vehicles or 
their safety equipment. Yet this is exactly the type 
of information that needs to be collected. If it 
were collected, it would be disseminated to all in
terested individuals and groups and produce a posi
tive educational benefit. For example, the body-on
chassis bus shown in Figure 8, which reportedly 
rolled over and landed on its side, clearly exhibits 
a crashworthiness capability of which other opera
tors should be made aware. 

FIGURE 8 Body-on-chassis small bus accident. 

The sharing of 
crashworthiness of 

technology associated 
transit vehicles and 

with the 
the tech-

niques of E&R from them is encouraged. The dissemi
nation of this paper and the complete final report 
(1) contribute to this goal. Systems and operators 
a; e also encouraged to contribute to the identifica
tion and development of E&R equipment and tech
niques. A formal program sponsored by the American 
Public Transit Association might afford a means of 
distributing the cost burden among all operators. 

SUMMARY 

The provision of efficient and safe methods for the 
effective E&R of elderly and disabled passengers 
from paratransit vans, body-on-chassis small buses, 
heavy-duty urban transit, and intercity motor 
coaches is necessary to ensure passenger safety. 

Elderly and disabled individuals can be the ma
jority of passengers on standard and modified para
transit vans and on body-on-chassis small buses. In 
contrast they are found to lesser degrees on urban 
transit buses and intercity motor coaches. Their in
cidence on vans and small buses is expected to in
crease because of the special-effort services being 
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provided by transit operators. The existing inci
dence of travel on the remaining kinds of buses is 
expected to remain constant. 

Standard paratransit vans seem to possess suffi
cient crashworthiness characteristics but appear to 
be more inclined than automobiles to roll over in 
accidents. Modified vans, if properly constructed, 
possess safety characteristics similar to those of 
standard vans. However, poorly designed raised roof 
structures, wheelchair lifts that block entrances 
and that are not effectively counterbalanced, and 
other poorly accomplished modifications have been 
proved to reduce the degree of safety associated 
with some modified vans. 

Body-on-chassis small buses, if properly designed 
and constructed, seem to possess sufficient crash
worthiness characteristics but appear to be more in
clined than automobiles to roll over in accidents. 

Heavy-duty urban transit buses and intercity 
motor coaches seem to exhibit positive crashworthi
ness characteristics. The crashworthiness of highway 
transit vehicles is important because it influences 
the kind of crush that can be withstood and as a re
sult the amount of entrapment that may occur and the 
kind of equipment and procedures that must be used 
for extrication. 

Standard automotive E&R techniques serve as a 
basis for the E&R of elderly and disabled passen
gers from transit vehicles but are not sufficient in 
and of themselves. Passengers may be only partially 
mobile, nonambulatory, senile, retarded, blind, 
deaf, or some combination thereof. These character
istics cause problems for E&R and EMS personnel. El
derly and disabled passengers may not be able to ef
fectively communicatei they may have preexisting 
conditions (e.g., medical) that may affect the type 
of emergency treatment required and its administra
tion i they may become entrapped or impaled by the 
very aids that improve their life experiencei they 
may not be rational or able to physically contribute 
to extrication maneuversi and they may have to be 
specially packaged before removal from the vehicle 
and transport to a hospital. 

Various identified scenarios of emergency-causing 
incidents and accident types were determined. Evalu
ation of the methods and equipment characteristics 
with respect to these scenarios reveals a number of 
shortcomings that fall into the following generic 
categories: familiarity training i equipment train
ing i operational proceduresi simulation trainingi 
technology sharingi and debriefing after accidents. 

There is a definite need for emergency prepared
ness individuals to become familiar with the charac
teristics of transit vehicles and the environments 
in which they operate, and with the characteristics 
of elderly and disabled passengers. Transit opera
tors need to interface with emergency forces to con
tribute to preaccident familiarity. 

There is a definite need for the development of 
specific E&R equipment and for creativity on the 
part of rescue forces in the use of currently avail
able equipment. 

There is a definite need for the development and 
implementation of standard operating procedures for 
transit operators and for emergency forces. These 
developments should be accomplished jointly. 

There is a definite need for properly designed 
and conducted simulation training exercises, which 
occur regularly and which fully involve all relevant 
parties including actual or mock elderly and dis
abled passengers. 

There is a definite need for the expansion of ex
isting technology-sharing programs to include infor
mation on E&R. This will require E&R forces, transit 
operators, and others within the industry to fully 
document experiences and to convey this information 
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to appropriate governmental or industry officials. 
Finally, there is a definite need for the de

briefing of all personnel involved in transit acci
dents, which required the E&R of elderly and handi
capped passengers, in order to gain additional in
formation on the effectiveness of existing tech
niques and equipment and to identify newly developed 
methodologies and equipment. This needs to be done 
in concert with a technology-sharing program. 
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Funding of Demand-Responsive Transportation for the 

Elderly in Pennsylvania with State Lottery Funds 

MICHAEL BROWN 

ABSTRACT 

The funding of demand-responsive transporta
tion has taken a unique turn in Pennsylvania 
since the passage of Act 101 of 1980, 
Through Section 406 and a subparagraph of 
Section 203, funds have been made available 
for counties to plan, establish, and operate 
shared-ride demand-responsive transportation 
systems that are preferentially for the el
derly and also open to the general public. 
Senior citizens age 65 and above ride at 25 
percent of the established shared-ride fare, 
and the balance is paid by the commonwealth 
of Pennsylvania through the State Lottery 
Fund. The general public rides at the reg
ular fare. The lottery funding has provided 
a stable source of revenue for demand
responsive systems because there is no ceil
ing on operating funds. The program has 
strengthened existing providers and enabled 
new ones to begin service in previously un-

served areas, thereby making inexpensive 
transportation available to hundreds of 
thousands of elderly individuals. The devel
opment and details of the program are re
viewed, and its evolution through the first 
3 years of operation is summarized, Data on 
payments and ridership are included, as is a 
review of the impact that the program has 
had in its short history: making general 
public demand-responsive transportation ser
vices available in most areas of the state 
and contributing enormously to the mobility 
of Pennsylvania's citizens, particularly 
those in rural areas who had previously had 
very little public transportation service. 

One of the major developments in transportation dur
ing the late 1960s and the 1970s was the rapid evo
lution of shared-ride demand-responsive services. 
Such services developed as a supplement or alterna-
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tive to traditional fixed-route bus services and 
call and demand taxi services, and generally were 
created to provide service to those individuals 
without access to fixed-route services (e.g., resi
dents of rural areas) or who found it difficult or 
impossible to use fixed-route services (e.g., handi
capped or poor individuals) • 

During this period a long series of studies and 
demonstration programs examined and experimented 
with the numerous variations of demand-responsive 
services that had come into being worldwide. By the 
end of the seventies, all the studies and demonstra
tions pointed to several areas of major concern that 
would have to be addressed if demand-responsive ser
vices were going to be able to help alleviate the 
problems of the transportation disadvantaged. The 
major problem was lack of a consistent funding base 
on which providers could depend. Efforts to generate 
interest in demand-responsive services at the local 
level continually foundered on that point. The dem
onstration programs illustrated the problem most 
clearly because they made money available for short 
periods of time, usually a year or two, then re
quired the services to support themselves. Because 
operating revenues could not support the service and 
because the local tax base was generally unable or 
unwilling to do so, the services were cut back or 
discontinued altogether. Only those services that 
were directly associated with client transportation 
for specific social service agencies were able to 
operate successfully. Here also the quality and 
quantity of service fluctuated according to the re
sults of the annual budgeting process at the fed
eral, state, and local levels. 

Without the commitment of government to fund the 
operating deficits of demand-responsive service as 
it did urban fixed-route systems, such services con
tinued to be marginal at best. To make things worse, 
in Pennsylvania as in so many other places, the high 
inflation of the late seventies, coupled with a 
slowdown in government's ability to absorb rapidly 
expanding social service program costs, began to eat 
away at the social service transportation network as 
well. 

ACT 101 

It was in this general atmosphere that, in 1980, the 
Pennsylvania legislature took up the task of consol
idating numerous state laws governing transporta
tion. Representatives of predominantly rural areas 
had for a number of years been complaining of the 
inequities of one program in particular, the Free 
Transit Program for Senior Citizens. The Free Transit 
Program provided fixed-route operators who partici
pated in the program with 75 percent of the average 
fare for each senior citizen they allowed to ride 
free during nonpeak operating hours. 

Rural legislators pointed out that fixed-route 
bus service existed almost exclusively in urban and 
suburban areas and, as a result, their constituents 
contributed to the lottery fund by buying tickets 
but were denied any corresponding benefits because 
transportation services did not exist for them to 
use. Realizing that fixed-route transit service 
could not be successful in rural areas, the legisla
ture added provisions to the new law making lottery 
funds available to plan, develop, and operate shared
r ide demand-responsive transportation systems that 
would be primarily for senior citizens but also open 
to the general public. The consolidation bill passed 
and was signed into law by Governor Thornburgh as 
Act 101 in October 1980. For the first time a con
tinuing source of funds was made available to sup-
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port demand-responsive transportation services. The 
Pennsylvania Department of Transportation was given 
overall responsibility for the administration of the 
program after consultation with the Department of 
Aging on the operating guidelines to be implemented. 

Section 406 

The funding of demand-responsive transportation ser
vices is embodied in two separate sections of Act 
101, and each section has a somewhat different ap
proach. Section 406 is a county entitlement program 
and makes a specific amount of lottery money avail
able to each county (except Allegheny and Phila
delphia counties). The amount is based on a formula 
involving the number of senior citizens in each 
county, and no county is eligible for more than 
$600, 000 or less than $37, 500. The county commis
sioners from each county have to be the applicants 
for the funds. The funds will lapse only if the 
county fails to develop some kind of system within 5 
years, and they can be used in a variety of ways 
(Table 1): 

TABLE 1 Summary of Applications and Approvals for Section 
406 Funds as of March 31, 19843 

No. of No. Funds Funds 
Appli- Ap- Requested Approved 

Type cations proved ($) ($) 

Planning 42 42 567 ,481.00 567,481.00 
New or expanded 
(capital funds) 76 73 5,274,422.00 4, 198,707.67 

Revenue re-
placement 39 39 1,393,992.00 1,393,992.00 

County trans-
portation sys-
terns ...li ...li 507 ,346.9 1 507,346.9 1 

Total 173 170 7,743 ,242.58 6,667,527.58 

3 Sixty-one counties applied. 

1. For counties wishing to establish or expand 
shared-ride demand-responsive transportation ser
vices, Section 406 funds up to 100 percent of the 
cost of planning. 

2. Section 406 also pays up to 100 percent of 
eligible capital and start-up costs. Section 406 
funds have been used by counties to purchase a wide 
variety of capital equipment, such as vehicles, ra
dios, computers, office furniture, buildings, me
chanics' tools, and copiers. Start-up costs paid for 
have included radio and newspaper advertising, 
driver and staff training, telephone installation, 
wages and benefits, and printing. More than $4 mil
lion in capital or start-up grants have been ap
proved, and more than $2 million in payments were 
made through December 1983. 

3. In addition, Section 406 funds can be used 
for revenue replacement. Each senior citizen age 65 
and above riding on shared-ride demand-responsive 
services must pay 25 cents or 25 percent of the reg
ular adult fare, whichever is greater. This senior 
citizen payment may also be made by a third party, 
such as an area agency on aging. The remainder of 
the fare is paid with state lottery funds. The gen
eral public rides at the regular adult rate. 

4. Counties also have the option of developing 
their own system, totally owned and operated by 
county personnel and using county equipment. Senior 
citizens ride free and the lottery fund pays 75 per
cent of the total operating costs. The county is re
sponsible for the balance of operating costs. A fare 
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structure may be established for general public 
riders if the county desires. 

Section 406 requires that counties become di
rectly involved in the planning process for demand
responsive services. It requires that an integrated 
transportation network be developed and that the 
services not compete with existing forms of trans
portation. In addition, as mentioned previously, Al
legheny and Philadelphia counties were specifically 
excluded from the provisions of Section 406. This 
was done to emphasize the desire that the more rural 
counties develop shared-ride systems. 

Section 203 

Allegheny and Philadelphia counties were not alto
gether excluded from the program, however. The other 
part of Act 101 that relates to demand-responsive 
transportation is Section 203, and providers in Al
legheny and Philadelphia counties were eligible for 
Section 203 funds immediately, whereas providers in 
Pennsylvania's other 65 counties had to wait until 
July 1, 1982, to become eligible. The following list 
is a summary of Section 203 applications and pay
ments for fiscal year 1983-1984, as of March 31, 
1984. 

Total applicants 
Total contracts approved 
Applications pending 

Total funds applied for 
Total funds approved 
Total payments made (1983-1984) 
Total payments made (1982-1983) 

78 
82 
12 

$15,448,272.00 
12,577,110.00 
7,232,819.16 
4,529,479.65 

The use of the term "providers" indicates a major 
difference between Sections 203 and 406. Whereas 
Section 406 is a county entitlement program, under 
Section 203 any eligible provider can apply directly 
for a grant. Eligible providers are defined as any 
one of the following: 

1. Any private carrier certified by the Pennsyl
vania Public Utility Commission to provide shared
r ide or paratransit service; 

2. Any county or local government; 
3. Private nonprofit corporations that are "sub

stantially under county control"; this means that 
the county commissioners approve all fares and ser
vices and any changes to either; and 

4. Public transit authorities that provide 
shared-ride service. 

Clearly, grants under Section 203 could be made 
to a variety of providers. In addition, there was no 
requirement in Section 203 that service provision be 
coordinated. As the two programs got going, this was 
to become a significant issue. 

PROGRAM DEVELOPMENT 

Because guidelines on Section 406 were developed 
first, that portion of the program got started 
first. It quickly became evident that there was 
great potential and a great necessity for flexi
bility in the program. The Department of Transporta
tion in its administration of the program developed 
program guidelines that emphasize three basic re
quirements: 

1. The service had to be demand responsive, 
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2. Reimbursement was only for senior citizens 
age 65 and above, and 

3. The service had to be open to the general 
public. 

Many counties began by using a part of their en
titlement for planning purposes, and to date over 
half of the 65 eligible counties have done some 
planning, and $500,000 have been committed statewide 
for that purpose. 

Because the law said nothing about who was re
sponsible for the planning effort, each county was 
free to draw on whoever was capable of performing 
the work. A great many counties hired consultants 
who were experienced with transit planning; other 
counties did the work through their transit authori
ties and planning commissions. Still other counties 
did no planning at all. The latter have systems in 
place that already meet the eligibility criteria. 
They began using their entitlement monies for im
provements, expansion, and service provision. 

Counties have used the largest portion of their 
entitlement funds for capital and start-up costs. 
When counties had developed and submitted an accept
able plan, they were free to purchase goods and 
equipment to be used to meet the requirements for 
service as set forth in the plan. As long as the 
kind of service to be provided was eligible for fund
ing, any capital and start-up costs associated with 
its development, improvement, or expansion were 
fundable at 100 percent through Section 406. 

The operational part of the program has been most 
challenging, both during the early phases of the 
program and on a continuing basis. The requirement 
that local transportation services had to be coordi
nated led to some interesting and troublesome devel
opments in several counties. Because of the vari
ables, such as the history of transportation in the 
county and the working relationships between the 
county commissioners, the social service agencies, 
and any private and public carriers, every county's 
system developed in a unique way. 

Because the law did not prescribe in detail how 
systems were to be organized, who should run them, 
and who was to be in charge, those questions had to 
be answered in the local planning process. On numer
ous occasions the Department of Transportation pro
gram administrators were asked to referee local dis
putes of various kinds, but the administrators took 
the position that this was not an appropriate role. 
The department took the position that all eligible 
providers had to be given the opportunity to partic
ipate and in some instances had to insist that some 
agencies or private providers who were being ex
cluded be given that opportunity. The degree of par
ticipation and the overall structure of the system, 
however, were ultimately local decisions. Because it 
is a county entitlement program, decisions about the 
structure of the system ultimately rest with the 
county commissioners. As a result, every county's 
demand-responsive system has developed in a slightly 
different fashion from every other county's. A sam
ple of the differing setups includes 

1. Service operated directly by the county in 
county owned and operated vehicles. These are usu
ally run through a designated lead agency, such as 
an area agency on aging, a community action agency, 
or a county transportation office. 

2. Service contracted to private carriers (bus 
and taxi companies) • 

3. Service provided by public carriers (transit 
authorities). 

4. Services provided by private and public non
profit corporations, such as community action agen
cies, YMCA. 
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5. Services provided by social service agencies 
(area agencies on aging) but open to the general 
public. 

6. Services provided by various combinations of 
the aforementioned provider types. 

Except for a very few instances, all these ser
vices, including those operated by social service 
agencies, were open to the general public and 
charged a fare. As might be expected, there was a 
good deal of initial reluctance, particularly among 
many social service agencies, to open the service to 
the general public. The fear was expressed that 
general public ridership might clog the social ser
vice delivery system and make agencies' service to 
their respective clients more difficult. However, 
because only senior citizens were entitled to dis
counted fares and the general public had to pay full 
fare for trips, the Department of Transportation was 
fairly certain that a large percentage of general 
public ridership was extremely unlikely. In spite of 
the fact that more general public ridership would be 
desirable, it has not yet materialized to any sub
stantial degree. Vehicles crowded with businessmen 
and students while agency clients are left behind 
have proven to be a theoretical rather than an ac
tual problem. 

In light of the historical difficulties of 
getting social service agencies to participate in 
coordinated transportation efforts, it is worth em
phasizing that the carrot in Pennsylvania's demand
responsive program is the 75 percent reimbursement 
for senior citizen trips. Most senior citizen trans
portation in Pennsylvania is provided by local or 
regional area agencies on aging, which generally 
have the largest and most sophisticated of the 
social service transportation systems, particularly 
in rural areas. Agency concerns for their clients 
notwithstanding, the obvious advantage of having 
clients age 65 and above transported at only 25 per
cent of the former cost attracted directors of ser
vices for the aging and county commissioners. The 
law expanded service not only by making each local 
dollar stretch nearly four times as far but also by 
stipulating that the service had to be available to 
all senior citizens. This had the effect of elimi
nating income and other restrictions (such as car 
ownership) that had made some senior citizens ineli
gible for transportation services in some places. 

MAINTENANCE OF EFFORT 

Because of the obvious financial incentives for 
aging services participation in the Section 406 pro
gram, there was a fear in the Department of Trans
portation that agencies would use the program to 
transfer the burden of funding senior citizen trans
portation from their own budgets to the Section 406 
program. Agencies, it was believed, would continue 
to provide the same levels of transportation as be
fore and steer their 7 5 percent savings into other 
aging programs that were being squeezed by tighter 
budgets and increasing demand. The Section 406 pro
gram would then ironically become one which sub
sidized other aging services rather than transporta
tion. As a result of these concerns the department 
developed what was called a maintenance-of-effort 
requirement. Social service agencies that were pro
viding transportation to aging clients before their 
participation in the Section 406 program were re
quired, as a condition of participation, to dedicate 
an equal percentage of their total budget to trans
portation after their entry into the 406 program. 

Almost immediately, however, a movement was begun 
to have the requirement eliminated or modified. Area 
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agencies on aging claimed that the requirement hand
cuffed them in their efforts to allocate diminishing 
resources efficiently. They also tended to think 
that the rule interfered with agency directors' con
trol of their own resources. While the issue was be
ing discussed, however, the requirement was enforced. 

The Section 203 program necessitated a reap
praisal of the requirement. Because Section 406 is a 
county entitlement program for which the county com
missioners are the applicants and because most local 
aging programs were to some degree under county con
trol (either directly by virtue of being county 
agencies or indirectly by virtue of receiving county 
money for local matching requirements and other 
needs), some direct enforcement leverage was possi
ble: County commissioners would have the responsi
bility of seeing that the requirement was met 
through their contract with the commonwealth. Such 
was not necessarily the case under Section 203. 
Under Section 203, any eligible provider could apply 
directly for a grant, so there was not necessarily 
any direct relationship between social service agen
cies funding transportation services for their aging 
clients and the providers of those services. Under 
Section 203, a taxi company could provide services 
for an area agency on aging but would have no right 
or power to enforce a maintenance-of-effort require
ment on the agency. Moreover, because the reimburse
ment is paid directly to the contractee (in this 
case, the taxi company) , there would be no way to 
recover grant monies from an agency that did not 
meet the maintenance-of-effort requirement. This 
practical difficulty, plus the assurances of the De
partment of Aging that federal regulations required 
area agencies on aging to continue to provide funding 
for client transportation, led the Department of 
Transportation to drop the maintenance-of-effort re
quirement in July 1982. 

RELATIONS WITH THE PUBLIC UTILITY COMMISSION 

The participation of private carriers in the Section 
406 and 203 programs also necessitated a new working 
relationship between the Department of Transporta
tion and the Pennsylvania Public Utility Commission 
(PUC). Transportation for hire in Pennsylvania is 
regulated by the PUC, and providers must obtain a 
tariff that specifies their rates, service terri
tory, and the kind of service to be provided. 

Shared-ride demand-responsive service was being 
provided by private carriers with PUC certification 
before the Section 406 and 203 programs originated. 
However, there is no precise definition of this kind 
of service in PUC law. The operating rights issued 
were variously titled paratransit, nonexclusive call 
and demand, and special operations. But they are de
fined negatively: Shared-ride demand-responsive 
services are anything that is not exclusive call and 
demand, group and party, or scheduled fixed-route 
service. This category came into being chiefly as a 
response to the desire of private carriers to pro
vide service to social service agencies. At the 
beginning of the Section 406 program, the PUC had a 
file of about 40 carriers who were providing shared
ride demand-responsive services. 

If these carriers and others who wanted to par
ticipate in the program had been able to do so with 
the existing tariff format, things would have been 
much simpler. But there was a catch: Most of the 
tariffs in existence had been developed to facili
tate the movement of groups of individuals to and 
from social service agencies, and rates had been es
tablished almost exclusively on an hourly or a per 
mile basis. The wording of Section 406 and Section 
203, however, is very specific. It says that each 
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senior citizen must pay 25 cents or 25 percent of 
the regular adult fare (whichever is greater) for 
being transported on shared-ride demand-responsive 
services. It was clear that, to be eligible for the 
program, providers had to establish a fare structure 
on a per person basis. 

Some early meetings with the PUC on coordinating 
the program seemed to create more misunderstandings 
than they resolved. The PUC's initial reaction to 
the department's informing potential participants 
that they had to have a per person fare structure 
was that the department was usurping PUC regulatory 
responsibilities. Some members of the PUC staff 
questioned the legality of private carrier partici
pation because the PUC law had not been amended to 
bring it into conformity with Sections 406 and 203. 

The Department of Transportation's response to 
these objections was that there was nothing in the 
program that was specifically inconsistent with PUC 
regulatory prerogatives, including the approval of 
per person tariffs. Such tariffs were legal even be
fore the Section 203 program existed, and a few car
riers already had them. In addition, participation 
in the Section 203 program is voluntary, so tariff 
changes are not being forced on carriers. It is 
still the PUC's job to approve tariffs. However, if 
rates are not expressed on a per person basis, the 
provider does not qualify for the program. 

As the program has continued to evolve, relations 
between the Department of Transportation and the PUC 
have improved a great deal. There is much more mu
tual understanding about the requirements of the 
program as mandated by the law. Good communications 
have been established between PUC and Department of 
Transportation staff members. 

RIDERSHIP AND AGE VERIFICATION 

Along with having the right kind of tariff and pro
viding the right kind of service, providers under 
both programs have been given the responsibility of 
developing age and trip verification methodologies. 
Because fare subsidies are only for those individ
uals age 6 5 and above, providers had to develop 
methods for assuring the Department of Transporta
tion that each individual for whom reimbursement is 
being requested is at least 65 years of age and that 
the person actually made the trip. This has been the 
most difficult part of administering the program. 

Because of the diversity of program participants, 
no attempt has been made to establish a uniform age 
and trip verification methodology. Each provider has 
been required to develop its own, and approval of 
the proposed methodologies is a prerequisite for ap
proval of grants. Although providers had some ini
tial difficulties establishing acceptable proce
dures, that has become much less of a problem as the 
program, and information about it, has spread. Many 
new applicants are using the same methodologies and 
forms that previously successful applicants have de
veloped. Acceptable forms of age verification in
clude (a) drivers' licenses, (b) Pennsylvania free 
and reduced fare transit ID cards, (c) birth certif
icates or baptismal certificates, and (d) ID cards 
issued by the provider. Trip verification methods 
vary also. The provider needs to demonstrate the ex
istence of a paper trail that can be audited. Sys
tems where the passenger signs a trip receipt or 
pays for the trip in scrip are recommended for trip 
verification purposes. 

IMPACT OF THE PROGRAM 

The first service using Section 406 funds began op-
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eration in June 1981. In the 2. 5 years that have 
passed since then, demand-responsive transportation 
service in Pennsylvania has expanded and flourished. 
During the 1981-1982 fiscal year, service was pro
vided under Section 406 because Section 203 did not 
go into effect statewide until July 1, 1982. Begin
ning with the 1982 fiscal year, most providers began 
operating under, or switched their operations to, 
Section 203. Counties eligible for both sources of 
funds wished to conserve their remaining Section 406 
funds for future capital purchases and service 
changes. As a result, ridership under Section 406 
has remained quite low, with less than half a mil
l ion rides provided in the 1981-1982 fiscal year, 
and about 380, 000 in 1982-1983 as the Section 203 
program began. 

Ridership under Section 203 has experienced an 
explosive growth. The first Section 203 grant was 
approved in June 1982. The number of rides increased 
from 407 in 1981-1982 to 1,955,000 in 1982-1983 and 
is already over 1,600,000 for the first 6 months of 
1983-1984 (Table 2) • Of those nearly 3. 6 million 
trips to date, about 2.8 million have been lottery
fund subsidized trips taken by senior citizens age 
65 and above. Complete figures for the 1982-1983 
fiscal year show that the average senior citizen 
trip cost $4.45 of which $3.33 was paid from state 
lottery funds. 

TABLE 2 Ridership Summary: Shared-Ride Demand-Responsive 
Transportation 

Average Cost/ 
Fiscal Senior General Justified Senior Citizen 
Year Citizensa Public Paymentsb ($) Tripe ($) 

1981-1982 
Section 203 407 0 4,657.69 15.259 
Section 406 333 813 143,839 726 ,812.57 2.903 

Total 334,220 143,839 731,470.26 2.919 
1982-1983 
Section 203 1,244,718 323,693 4,529,479 .85 4.852 
Section 406 259 737 123,721 490,069.34 2.516 

Total 1,504,455 447,414 5,019,549.19 4.448 
1983-1984d 
Section 203 1,186,862 416,047 4,644,346.97 5.217 
Section 406 60 544 46 591 149,979.72 3.302 

Total 1,247 ,406 462,638 4,794,326.69 5.125 

~A (llci 65 and abo,·c. 
Jus tified payrnt!nl1. are up to 75 percent or full fare for each senior citizen age 65 and 
above transported. 

c Justified payments represent about 7 5 percent of the cost of the senior citizens' trips; 
d this column re1>re,sents the average tot DI cost of Ui 1cmlor citizen trip. 

1983-1984 numbers are for July throu1h DeC'l!mber Only. 

Many of the trips provided to senior citizens 
under the lottery program are not really new trips; 
they are trips that would have been taken under the 
preexisting social service and public transportation 
networks. Nevertheless, the Section 406 and Section 
203 programs have dramatically increased the overall 
availability of transportation in Pennsylvania, not 
only for senior citizens but for the general public 
as well: 

1. Many social service agencies providing trans
portation to elderly persons have been able to ex
pand the scope of their services immensely because 
their transportation budgets now buy many more 
trips. Many agency directors have been able to lib
eralize restrictions on trip purposes and extend 
their services to more rural areas. 

2. Rural transportation services have expanded 
the most dramatically. The major cripplers of rural 



transportation services, inadequate funding and high 
service costs, have both been remedied by the lot
tery program. Transportation services can be priced 
at the cost of service and still generate signifi
cant ridership because of the 75 percent lottery re
imbursement for senior citizen riders. 

3. The Section 406 and Section 203 programs have 
created rural transportation services available to 
the general public in many areas where no such ser
vices existed at all. Most rural service in Pennsyl
vania was formerly provided by social service agen
cies and was restricted to agency clientele. By law, 
program participants were required to open these 
services to the general public. Although the per 
trip cost is often quite high and general public 
riders are unsubsidized, the services now do exist 
and are available to everyone who needs them. 

4. The programs have been of great benefit to 
private and public carriers who are eligible to par
ticipate. About half the program participants are 
taxi and paratransit companies and transit authori
ties, and they have collectively seen a substantial 
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increase in their senior citizen ridership and total 
revenues. 

The services provided under the Section 406 and 
203 programs are still in a stage of rapid growth, 
and it is d iff icul t to predict where that grow th 
will level out. In 1982-1983 about 50 providers par
ticipated in the program for at least part of the 
year. In 1983-1984 that number has risen to nearly 
70 and is expected to go still higher. Although some 
providers that have been in the program for several 
years have seen their ridership stabilize, the newer 
ones are still experiencing a lot of growth as news 
of the program penetrates their service areas. 

The good news about this kind of growth is that 
it is not rising toward a financial ceiling that 
will eventually curb further growth or even cause 
reductions in service as service costs increase or 
funds are cut. As long as the state lottery fund 
continues to be healthy (and to date it has been 
very healthy, with a current surplus of well over 
$200 million) there will be no ceilings on the 
availability of funds for demand-responsive trans
portation in Pennsylvania. 

Number and Status of Mobility-Handicapped 

Persons in the Federal Republic of Germany 

WERNER BROG and KARL RIBBECK 

ABSTRACT 

In December 1980 a joint study, "Number and 
Status of Disabled Persons by Target 
Groups," was commissioned by the Ministry of 
Youth, Family and Health (that had the main 
responsibility for the study), the Ministry 
for Employment and Social Order, and the 
Ministry of Transport of the Federal Re
public of Germany. A multistage survey con
cept was developed for the empirical part of 
the study. An initial gross sample of 66,000 
persons was used (in various sampling 
stages) to determine the number of offi
cially recognized disabled persons, as well 
as the number of disabled persons not offi
cially registered. For a subgroup of approx
imately 6,400 disabled persons (gross) and a 
control group of about 2,300 nondisabled 
persons, data on mobility were also col
lected by having the target persons fill out 
diaries for a sample day. One of the basic 
aims of the project was to identify the 
sociodemographic structure of mobility
handicapped persons with special reference 
to those who hold the free travel passes 
provided by the government. A comprehensive 
picture of the actual number of mobility-

handicapped people in the Federal Republic 
of Germany and respective cross-tabulations 
are given. An outline of further evaluations 
of mobility and the underlying conceptual 
approach is also provided. 

The empirical study of mobility-handicapped persons, 
which is the subject of this paper, incorporated not 
just one but several surveys. The research objec
tives, in fact, included surveys of mobility-handi
capped people who needed nursing care and surveys of 
mobility-handicapped people who did not. 

The research project began in 1978-1979 when a 
representative sample survey was carried out for the 
West German Federal Ministry of Youth, Family and 
Health to identify the number and status of persons 
who need nursing care and live at home. It was pro
posed that the data would make possible an estimate 
of the cost framework for the insurance and legal 
aspects of nursing care. The survey instrument used 
for this study collected all information necessary 
to differentiate between the healthy, the acutely 
ill, those in need of various levels of nursing 
care, and a threshold or borderline group made up of 
the "no longer healthy" who were at the same time 
"not yet in need of nursing care." One of the most 
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important indicators in this context was the radius 
of action of the target persons (1). 

In addition to the data from this survey, more 
detailed activity data relating to a sample travel 
day were available from a previous survey of the 
same persons. These data had been collected as part 
of a special review financed by the Federal Ministry 
of Transport as part of the project, "The Mobility 
of Handicapped Travellers--A Pilot Study of Those 
Needing Nursing Care.• l!y combining both data sets, 
it was possible to derive very detailed data about 
the mobility of all persons living at home who 
needed nursing care as well as about specific sub
groups (2). People with very reduced or only a very 
basic level of mobility could, for example, be con
trasted with nonhandicapped control persons. The 
whole exercise was done, therefore, at a compara
tively low cost. 

In interpreting these data it was, of course, 
necessary from a planning viewpoint to bear in mind 
that those persons needing nursing care represented 
only a proportion of all mobility-handicapped per
sons. During the Year of the Disabled, however, it 
was intended to carry out studies of disabled per
sons, including mobility-handicapped persons. The 
Federal Bureau of Statistics had already decided 
several years earlier that 

The disabled have been shown to be • • • a 
diverse group, which has become ever more 
inhomogeneous since the reduction of the 
number of persons with war disabilitiesi a 
group which can only be surveyed to a lim
ited extent by methods such as household 
surveys (2_, p. 493). 

Socialdata was therefore commissioned to develop 
a conceptual framework for a major study, "The Num
ber and Status of Disabled Persons by Target Group, 
with Special Reference to the Structure and Needs 
and the Function of Self-Help Organisations." The 
actual study was finally commissioned in December 
1980 as a cooperative project between three federal 
ministries: the Ministry for Youth, Family and 
Health (project leaders); the Ministry for Employ
ment and Social Orderi and the Ministry of Transport. 

The goal of this study was to supply sufficiently 
disaggregated, target-group-oriented data on handi
capped persons living in the Federal Republic of 
Germany. Until then, the only data that had been 
available had dealt with persons who had the offi
cial status of "handicapped." These data were insuf
ficient to achieve the goals of the survey for a 
number of reasons: 

1. The classification is achieved using stan
dardized rating criteria that can establish the 
handicap according to various levels of reduction in 
earning capacity (REC). The intensity of the REC 
level is measured by the extent of the functional 
losses of the body or by the &ize of the functional 
impairment that is attributable to the impaired mem
ber or part of the body. On this basis it is impos
sible to deduce the percentage of the population 
with comparable handicaps that has not been given or 
has not sought official recognition as handicapped 
for whatever reason. 

2. The official statistics include no data that 
are suited to describing the living conditions of 
the handicapped in such a way that it is possible to 
comment on the size and composition of the subpopu
lations whose needs are not being fulfilled. 

3. The causes of severe handicaps are not very 
well disaggregatedi more than three- quarters of all 
persons who are officially acknowledged as handi-
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capped with an REC of at least 30 percent are lumped 
in the category "other causes or several causes" or 
"other illnesses (including those resulting from 
vaccinations)." 

4. The official statistics are distorted by the 
facts that some deceased persons are included in the 
files and tens of thousands of persons whose docu
ments are currently being processed are not included. 

INITIAL SURVEY 

To carry out the study, the survey design that was 
selected to fulfill the demanding statistical re
quirements was large scale, from a methodological 
viewpoint. The sampling frame consisted of 26,700 
representatively selected private households (repre
senting 66, 000 persons) in the Federal Republic of 
Germany and West Berlin. 

As part of a written mail survey, possible handi
caps of all persons in the household other than 
those already officially recognized as disabled were 
also recorded. The indicators for these disabilities 
were (in addition to the disabilities and the func
tional impairments listed) any aids needed to travel 
outside the home, the need for any medical or other 
basic care, the need for assistance with the care of 
the household or with communication, and impairments 
of bodily, spiritual, or mental well-being as de
fined by the World Health Organization. 

The sample was selected shortly before the survey 
using random routes and, when they were available, 
address lists because recourse to any official lists 
that could have been used as a weighting mechanism 
was not possible. There was, therefore, no person
related data available for any of the sample house
holds. 

The survey was completed with a final response 
rate of 71 percent of the valid gross sample. This 
was sufficient, in the light of the survey objec
tives, to 

l. Classify handicapped persons on the basis of 
the nature of their disabilities (including a handi
cap in mobility) in conjunction with a medical diag
nosis (i.e., filter questions) i 

2. Verify a suspected handicapi and 
3. Provide descriptive data on sociodemography, 

income, living conditions, mobility, education, oc
cupation, degree of information about disease or 
handicap, how the individual is cared for, how the 
disease or handicap is attended to, and recreational 
and social integration including any possible defi
ciencies. 

The analysis of the broad range of data was nec
essarily manual to satisfactorily deal with the 
open-ended questions and the individual responses. 
Based on this close examination, it was possible to 
place the respondents in the following groups: 

1. Officially recognized handicapped personsi 
2. Persons who were not officially recognized as 

handicapped i however, in the light of all informa
tion gathered about them, it was highly probable 
that these persons could also be classified as hand
icapped (level l suspects)i and 

3. Persons not officially recognized as handi
capped who responded to the prestudy in a way that 
indicated it was possible that they were handicapped 
(level 2 suspects). 

MAIN SURVEY 

Persons who received the next person-related ques-
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tionnaire as part of the main survey were all per
sons from these three groups (i.e., a total of 9,700 
"official" and "suspected" handicapped persons). It 
was expected that their tendency to respond or not 
to respond would depend on the form of their disa
bility. Within each group two age groups were de
fined (18-24 years of age, and 65 years and older) • 
This meant that the sample was divided into six sec
tions and created the possibility of dealing with 
each of the individual "fields" with the necessary 
intensity by employing different questionnaires for 
each subgroup. After 2 weeks in the field, the re
sponse rate (based on the valid gross sample) was 
between 80.5 percent (level 1 suspects, 65 years and 
older) and 87.3 percent (officially handicapped, 65 
years and older) • 

The survey instrument for interviewing these 
groups had to fulfill the following functions: 

1. Verification of suspected handicapsi 
2. Classification of those confirmed as handi

capped with respect to the nature of their func
tional impairment or disabilityi 

3. Preparation of descriptive data (e.g., socio
demographic data and data on living and income situ
ation) 1 and 

4. Identification of needs or deficiencies in 
life-style or living conditions (e.g., mobility, ed
ucation or occupation, medical care, household main
tenance, organization of free time, communication, 
and social integration) • 

six to 12 months were allowed to elapse between 
the initial inquiries made of the households and the 
main survey dealing with disabled individuals. This 
was done to ensure that temporary acute illnesses at 
the time of the initial study would not be classi
fied incorrectly as statistically relevant handicaps. 

A "Representative Survey in the Federal Republic 
of Germany to Determine the Mobility Behavior of the 
(Mobility)-Lirnited Who Live at Horne and of Their 
Household Members" conducted for the Federal Minis
try of Transport by Socialdata is a further part of 
the main survey. The initial survey had already 
identified the representative proportion of "mobil
ity-limited" people living in private households in 

TABLE I Characteristics of Mobility-Handicapped Persons 
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the Federal Republic of Germany (including socio
demographic descriptionsi differentiation according 
to degree, type, and cause of the disabilityi neces
sary aidsi and so forth). It was, therefore, the 
task of this survey, which was conducted as a postal 
survey on a random sampling day, to measure the out
of-house activities of the mobility-limited persons 
and their household members, as well as to show mo
bility relevant deficiencies in the way in which the 
persons were provided for. 

CHARACTERISTICS OF MOBILITY-HANDICAPPED PERSONS 

According to the definition selected, 11.9 percent 
of the German population (i.e., just about every 8th 
person) is mobility handicapped and living at home. 
Of these, however, only three-quarters fulfilled the 
definition of handicap in the main study. The re
rna1n1ng quarter, therefore, includes persons who, 
strictly speaking, have great difficulties with mo
bility but are not considered handicapped. For the 
purposes of this paper, the term mobility handi
capped will be used in the collective sense for all 
persons previously described. In total, this collec
tive group represents 5. 29 million German persons 
over 18 years of age (excluding persons living in 
institutions). Just two-thirds (61 percent) of these 
are officially recognized as handicapped. This pro
portion is significantly lower than the proportion 
of all handicapped persons (76 percent) who are of
ficially acknowledged. In contrast, only about 
three-fifths of all handicapped persons can be clas
sified as mobility handicappedi consequently the 
total handicapped community has about 1. 7 million 
more persons than the mobility-handicapped com
munity. Not even half of all mobility-handicapped 
persons are entitled to free use of public trans
port. This proportion is actually less than that for 
all handicapped persons. This means that only two
thirds of those persons with free travel passes are 
mobility handicapped in the current sensei in con
trast, more than 3 million mobility-handicapped per
sons are not entitled to free travel (Table 1). 

Every twentieth person who is mobility handi
capped is so limited in his or her ability to move 

H A N D I C A P P E D M 0 B I L I T y H A N D I C A P P E 0 

Proportion of Absolute Proportion of Proportion of Absolute Proportion of 
the total (Rounded) the the total (Rounded) the fubility 
Population Handicapped Population Handicapped 

' Millions ' ' Millions ' 
HandLcaeeea 

- Yes I 15, 7 6,96 100 1 6,9 3,96 75 

- No 3,0 1,33 25 

l!obilitv HandlcaPP\'ld 

- Yes 6,9 3,96 57 I 11, 9 5,29 100 I 
- No 6, B 3,02 43 

As handicaeEed 

- officially 
acknowledged 11 '9 5,29 76 7,2 3,63 61 

- nc.t officially 
acknowledged 3,B 1'69 24 4,7 2,46 39 

Free Travel Pass 

- available 7,0 3' 10 44 4 '9 2' 1.2 40 

- not avaiiable 6,7 3,66 52 7 , 0 3,17 60 

Note: Commas should be understood as decimal points . 
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that these people actually need to be categorized as 
immobile. This does not imply, however, that these 
people are constantly immobile. On the contrary, 
out-of-house mobility provides such basic necess i 
ties of life that, despite the utmost individual 
difficulties, it cannot, as a general rule, be 
totally suppressed. This spec i fication is valid also 
for two further groups, those persons theoretically 
dependent on other people and mechanical aids (P+M) 
and thos@ theoretically dependent only on other 
people (P). For t hes e two groups , this means ne ithe r 
tha t this assis tance is assur ed nor tha t out-o f 
house activities take place only when it is avail
able. About one-third of the mobility-handicapped 
population uses various mechanical aids when they 
leave the house, and a good half of these can be 
mobile only with the assistance of another person. 
In absolute terms this results in about 2 million 
persons who use mechanical aids and about 1. 3 mil
l ion persons who actually need to be accompanied by 
another person. Although it can be assumed that the 
majority of those mobility-handicapped persons dis
cussed so far also have problems with structural im
pediments, the last group (S) has problems only with 
structural impediments and needs neither mechanical 
aids nor the assistance of another person. This 
group of 2. 38 million persons includes almost half 
of the mobility handicapped (Table 2) , 

Sixty-one percent of the mobility-handicapped 
persons are officially recognized: more than half of 
these (33 percent) have been recognized as having a 
reduction of earning capacity of at least 80 per
cent. Official .recognition is particularly high 
among the P+M and M groups (theoretically, mechan
ical aids only are necessary), the handicapped for 
whom the formal criteria are most easily recognized. 
It is i nteresting that group P+M has the highest 
number of REC values of 80 percent and more and that 
most REC values for group M are between 50 and 75 
percent. Obviously the bodily defects in the P+M 

TABLE 3 Persons Officially Acknowledged as Handicapped 
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TABLE 2 Categories of Mobility-Handicapped Persons 

MOBILITY HANDICAPPED' IN THE CATEGORY: 

p 

M 

s 
TOTAL 

(T11eoretically !_nmlObile) 

('J.'heor•tically de~end1tnt on Other 

!•opl• and !:!•Chanir11l Af~!'ll) 

(The.or•tically •only• dependent on 

Other !_eople I 

(Theor•tica.lly •onl.y• dependent:. on 

H,echanical. Aids) 

(•0n1y• difficultie.!!I with 

§_truetural Impediments) 

No te: Co mmas should be understood as decimal po in ts . 

Total Ah.solu te 
(Ro unded) 

Mill i o n s 

5,2 0 ,28 

, 1,6 O, 61 

24,S 1 ,J1 

lJ ,S O, 71 

44' 9 2,38 

100,0 s ,29 

g r oup are, or have become , so great that they can no 
longe r be adequately c o mpensated for by the use of 
mechanical aids, Similar relations exist between 
groups P and s. It can be assumed here also that the 
mobility problems of group s--to the extent that 
they do not result in t he use of mechanical aids-
would lead to an increas ed reliance on the assis
tance of a second person in many cases. In contrast, 
it can be concluded from the rather lower level of 
official acknowledgment of group I (theoretically 
immobile) that this is a group of persons who are 
similar to those persons who live at home and re
quire nursing--the group studied in the pilot survey 
of this project (Table 3). 

OFFICIALLY M 0 B I L I T y H A N D I C A P P E D I N T H E c A T E G 0 R Y: 
ACKiWWLEDGED TOTAL I P·M p M s 

' % ' ' ' ' Officially 
acknowledged as 61 45 70 56 handicapped 80 55 

- with an RE.C+) 
Of less than 30% 1 3 - 0 1 1 

- with an REC+) 
of 30 - 45% 4 2 1 3 4 6 

- with an REC+) 
of 50 - 75% 23 B 16 12 38 26 

- with an REC+) 
of 80% and 
more 33 32 53 43 37 20 

Handicapped - not 
officially 
acknowledged 39 55 30 42 20 45 

-- -- -- -- -- --
TOTAL 100 100 100 100 100 100 

+)REC=Re ductio'1 
in e a rning 
c apacity 
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SOCIODEMOGRAPHY OF MOBILITY-HANDICAPPED PERSONS 

Females represent two of three mobility-handicapped 
persons, and in each of the mobility-handicapped 
groups the proportions are approximately similar. 
The only exception is group M. The reason is possi
bly a higher proportion of war invalids and, more 
particularly, a more concerted effort by men to re
tain the ability to work and thereby their out-of
house mobility (Table 4). 

Average age increases constantly from group S to 
group I. To oversimplify, it can be said that every 
second person in group S is less than 65 years old, 
that just over every second person in group M is be
tween 50 and 75 years old, that every second person 
in group P is between 65 and 80 years old, that al
most every second person in the P+M group is over 75 
years old, and that nearly every second person in 
group I is more than 80 years old (Table 5). From 
this it can be surmised--again in simplified terms-
that with increasing age many of the members of 
group S will move to group P, from group M to the 
P+M group, and from group P to group I. 

The household size of each group varies signifi
cantly. The relatively large households of group I 
can be explained rather well by the special situ-
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ation of the persons affected: the nursing and care 
needed generally require a large family unit. In 
contrast, the size of families in which the groups 
P+M and P are found is alarmingly small: the high 
proportion of single-person households (51 percent 
and 4 7 percent) has to be viewed against the need 
for an accompanying person. Only in group S does the 
household size still lie well above the overall aver
age: the number of mobility-handicapped people in the 
household, however, rises proportionally (Table 6). 

This household structure corresponds very closely 
with the marital status of those persons affected: a 
large proportion of widows and widowers contribute 
to the small household sizes in the groups P+M and 
P. In contrast, in group I it is readily recogniz
able that the existence of multigeneration house
holds has created the conditions for avoiding the 
move to an institution (Table 7). 

In support of the conclusions about age and sex, 
the share of full- or part-time workers is largest 
in group s. In groups I, P+M, and P, pensioners rep
resent almost two-thirds and housewives about one
f ifth of those persons affected. Nevertheless, 7 
percent of persons in group I are employed at least 
part time, generally in light craft activities. In 
sum, about every eighth mobility-handicapped person 
is formally classified as unfit for work (Table 8) • 

TABLE 4 Sociodemography of Mobility-Handicapped Persons, by Sex 

Sociodemo9raEh:i'. M 0 B I L I T y H A N [) I C A P P E D I N T H E c A T E G 0 R Y: 
TOTAL I P•M p M s 
' ' ' ' ' ' Sex 

- Male 36 32 30 34 53 35 

- Female 64 68 70 66 47 65 

-- -- -- -- -- --
TOTAL 100 100 100 100 100 100 

TABLE 5 Sociodemography of Mobility-Handicapped Persons, by Age 

M O B I L I T y H A N D I C A P P E D I N T H E c A T E G 0 R Y: 
SOCIODEMOGRAPHY 

I P•M p M s TOTAL 

' ' ' ' ' ' 
Aqe GrouE 

- 18 to 50 years 13 10 8 11 14 16 

- 51 to 65 year.; 26 11 18 15 31 33 

- 66 to 75 years 29 22 28 29 26 32 

- 76 to 80 years 16 14 22 21 18 11 

- Bl years or more 16 43 24 24 11 e 

-- -- -- -- -- --
TOTAL 100 100 100 100 100 100 
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TABLE6 Household Size of Mobility-Handicapped Persons 

HOUSEHOLD SIZE M 0 B I L I T y II A N D I C A P P E D I N T H E c A T E G 0 R Y: 

TOTAL I P•M p M s 
% '!. ' % ' ' Household Size 

- One Person 
Household 40 28 51 47 44 33 

- Two Person 
household 35 34 36 32 28 40 

- Three and more 
Person 
Household 25 38 13 21 28 27 

-- -- -- -- -- --
TOTAL 100 100 100 100 100 100 

Household 
Com2osition 

- Average 
Household Size 
(All Persons) 2,01 3, 18 1 ,68 1, 85 1, 97 2,08 

- Average Number 
of Hobility 
Handicapped 
(l~+ Y"ars) 1, 12 1, 07 1 , 11 1, 08 1 ,06 1,17 

- Proportion of 
Mobility 
Handicapped in % 
(18+ years) 56 ' 34 '!. 66 ' 58 ' 54 ' 56 ' 

Note: Commas should be understood as decimal points. 

TABLE 7 Sociodemography of Mobility-Handicapped Persons, Marital Status 

M 0 B I L I T y H A N D 
SOCIODEMOGRAPHY 

TOTAL I 

' ' 
Marital Status 

- Single 10 7 

- Married 54 44 

- Widowed 33 48 

- Divorced 3 1 

-- --
TOTAL 100 100 

LIVING SITUATION OF MOBILITY-HANDICAPPED PERSONS 

The most apparent bodily defects of mobility-handi
capped people are functional impairments of the 
legs. Almost every second person suffers either im
pairment of both legs or has already had part or 
total amputation of one or both legs. This propor
tion rises to about three-quarters for the P+M 
group, and for group s it is over two-thirds. Com
parable impairments of the arms are apparent pr i
mar ily in groups I and P+M. In the P+M group prob
lems with the hands or feet occur more frequently 
than average. Every third mobility-handicapped per
son also has a serious increase in difficulties with 
the spine and the bodily functions associated with 

I C A P P E D I N T H E c A T E G 0 R Y: 

P·M p M s 
' ' ' ' 

10 11 11 7 

47 47 57 62 

41 39 29 28 

2 3 3 3 

-- -- -- --
100 100 100 100 

iti every fifth person has balance difficultiesi and 
29 percent have mobility-related disorders that are 
related to rheumatism. Every 20th mobility-handi
capped person is almost blind in one or both eyes or 
has greatly reduced vision in both eyesi every ninth 
person is almost deaf or has a high level of hearing 
impairment. For each of the mobility-handicapped 
groups there are correlations that can be directly 
related to the differing age structures (Table 9). 

Mobility handicaps do not cease at the front door 
of the homei they have a general effect on the abil
ity to move within the home as well. Admittedly the 
need for assistance drops by one-third from group I 
to group s, but, as is the case for the statements 
about movement and mobility, this does not imply 
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TABLE 8 Sociodemography of Mobility-Handicapped Persons, Employment Status 

M 0 B I L I T Y H A N D I C A P P E D I N T H E C A T E G 0 R Y: 
SOCIODEMOGRAPHY 

Employment 
~ 

- Full-time or 
part time emp 
employed 

- Currently 
unemployed 

- Pensioner 

- Housewife 

- Student/l\pprentice 

- Unable to work 

TOTAL 

' 

1 5 7 

5;! 64 

19 21 

12 8 

P•M p M s 
' 

s 6 20 17 

2 2 

63 62 52 48 

16 19 13 21 

o *I 

16 12 12 11 

TOTAL 100 100 100 10il 100 100 

*l Less than 
o.S\ 

TABLE 9 Bodily Defects of the Mobility Handicapped Population 

BODILY 
DEFECTS 

M 0 B I L I T Y H A N D I C A P P E D I N T H E C A T E G 0 R Y: 

Functional 
Impairment/ 
Amputation 

Arms 

Hands 

Legs 

Feet 

Problems with 

Spine 

Balance 

Rheumatism 

Recogn i tlon 

(Almost) blind/ 
very vi:.rnally 
pandicapped 

(Almost) deaf/ 
very aurally 
handicapped 

TOTAL 

\ 

19 

13 
47 
18 

33 

21 
29 

s 

11 

\ 

24 

14 

57 

19 

25 

34 

20 

7 

13 

anything about the hardships related to movement. In 
addition, in several cases, the assistance of me
chanical aids is also necessary within the home. 
This is also true for group S and more particularly 
for group P persons who do not need these aids out
side the house (Table 10). 

Every fourth mobility-handicapped person stays 
home frequently because of insecurities associated 

P·M 

' 
32 

24 
73 

30 

33 

30 

~2 

17 

p 

' 
18 

12 

37 

17 

28 

25 

27 

8 

15 

M 

' 
17 

12 

68 

17 

36 

15 

26 

8 

s 
' 

15 

9 

36 

14 

36 

17 

32 

3 

7 

with the handicap. This proportion increases mark
edly from group S (one in eight) to group P+M (al
most one in two). Associated with limited freedom to 
move are feelings of loneliness. The greater the 
handicap, the more frequently such feelings occur. 
An even clearer correlation with the degree of mo
bility handicap occurs with the frequency with which 
holidays were taken in the previous year. Only 17 
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TABLE IO Movement Within the Home 

MOVEMENT M 0 B I L I T y H AN D 
WITHIN THE TOTAL I HOME 

' ' 
Assistance 
needed 

Lu move <1round 4 24 

to push, carry 1 6 

)>ecause 
1 20 bedridden 

Aids within 
tne Home 

Stick 16 25 

Crutches 4 6 

Wheel Chair 2 8 

percent of group I compared with 57 percent of group 
S were able to do this. Holiday travel frequency of 
mobility-handicapped persons is about one-quarter 
less than the comparable value for the total popula
tion (Table 11). 

CONDITIONS UNDER WHICH OUT-OF-HOUSE ACTIVITIES OCCUR 

Mobility-handicapped people have several specific 
difficulties when moving outside of the home. The 
frequency of these difficulties correlates with the 
indirectly expressed ranking of the individual hand
icapped groups according to the degree of mobility 
handicap. Particular problems occur for long walking 
trips; almost two-thirds (60 percent) of mobility
handicapped people have difficulties. This aspect is 
of particular importance because walking is the 
travel mode most frequently used by all handicapped 
groups outside the home. Approximately one in four 
(28 percent) mobility-handicapped persons has prob
lems crossing streets or feels handicapped because 
of general weakness (25 percent): related to this, 
every fifth (21 percent) person finds frequent stum
bling a particular hindrance. In contrast, problems 
with orientation, reported in every seventh case (14 

TABLE 11 Social Contacts 

SOCIAL CONTACTS M 0 B I L I T y H A N D 

TOTAL I 

' ' 
Frequently at 
home because 
insecure 

24 *l 

Sometimes lonely 28 JS 

Holiday within 47 17 
the last year 

*l No t applic able 
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I C A P P E D I N T H E c A T E G 0 R Y: 

P•M p M s 
' ' • ' 

12 6 0 I 

6 1 1 0 

- - - -

4l 16 29 J 

19 1 9 -
11 1 1 -

percent) , suggest that mobility handicaps are not 
related only to weaknesses of the body or functional 
impairments. In addition, mobility-handicapped per
sons have difficulty, which is often significant, 
with structural impediments. Flights of stairs (es
calators, slopes) are the biggest problem by far. 
The greatest proportion of these problems is experi
enced by group S (compared with groups M and P), 
suggesting that it is precisely these people for 
whom the introduction of mechanical or personal as
sistance can be very effective, as long as the hand
icap is not too advanced, as is the case for group 
P+M. In contrast, curbs, doorsteps, and other 
smaller steps are much more minor impedances that 
produce an above average barrier effect only for the 
P+M group. Finally, the greater mention of opening 
and shutting doors by the P+M group can be related 
to the frequency of functional impairments of the 
arms or hands in this group (Table 12). 

According to the definition, mobility-handicapped 
individuals in groups P and P+M include all those 
persons who, theoretically, need to be accompanied 
outside the home. This assistance can be provided in 
two of three cases by another person: for longer 
trips, particularly by the P+M group, a driver ser
vice of some kind is necessary. That this type of 

I C A P P E D I N T H E c A T E G 0 R YI 

P•M p M s 
' ' ' • 

47 42 17 12 

37 35 26 22 

33 37 52 57 
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TABLE 12 Difficulties Outside the Home 

DIFFICULTIES M 0 B I L I T y H AN D OUTSIDE THE HOME 
TOTAL I •) 

' ' Problems with 

Curbs, 
Doorsteps 30 

Stairs 46 

Doors 9 

Difficulties 

with longe1· 
60 walks 

Crossing 
the Street 28 

Because of 
General 
Weakness 25 

Because of 
Frequent 21 
Stumbling 

With Orientatior 14 

*I Not applicable 

assistance is not always available and that, in 
spite of this, certain trips must be made has al
ready been discussed in a similar context and must 
be recognized as a specific feature of the analysis 
of the handicapped. Mobility-handicapped persons who 
must use mechanical aids for their out-of-house mo
bility fall into two groups (P+M and M). Crutches or 
arm supports (54 and 50 percent) are most frequently 
used by both groups. The walking stick, walking 
frame, or wheelchair is used with similar frequency, 
although fewer handicapped persons (group Ml use a 
walking stick more often (42 percent compared with 

TABLE 13 Mobility Aids 

MOBILITY M 0 B I L I T y H A N D 
AIDS TOTAL I . ) 

' ' Mechanical 
Aids 

Walking Stick 9 

Ctutches 14 

Walking Frame, 
Wheel Chair 7 

Assistance 
ol Others 

Attendant 27 

Driver service 
(for longer 
tr i ps) 21 

*I Not applicable 
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I C A P P E D I N T H E c A T E G 0 RY: 

P•M p M s 
' ' ' ' 

49 30 29 21 

57 42 39 53 

28 8 6 5 

111 63 62 52 

57 40 20 15 

37 30 18 20 

36 28 18 17 

26 22 7 7 

25 percent), and the most handicapped individuals 
(group P+M) need a walking frame or wheelchair most 
often (35 percent compared with 12 percent). The 
resulting 7 percent of the mobility-handicapped 
population who use either a walking frame or a 
wheelchair is divided approximately 1/4:3/4 between 
these two aids. This constitutes an absolute number 
of about 320,000 citizens over 18 years of age who 
use a wheelchair and live at home (Table 13). 

The limited mobility caused by handicaps is re
flected directly in a limited number of out-of-house 
activities. Trips to the cinema, theater, and con-

I C A P P E D I N T H E c A T E G 0 R Y: 

P•M p M s 
' ' ' ' 

25 - 42 -
54 - 50 -
35 - 12 -

62 68 - -

70 52 - -
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certs are particularly affected; for every fourth 
mobility-handicapped person they are almost always 
impossible. Next in line are trips on official husi
ness, which in every fifth case are almost impossi
ble. Almost all other trips are equally difficult. 
There are clear differences between the individual 
groups of handicapped people. Expressed somewhat 
simply, it can be said, with specific exceptions 
which have been mentioned, that out-of-house activi
ties are almost always impossible in every second 
c ase for the P+M group, in every third case for 
group P, in every twelfth case for group M, and in 
every twentieth case for groups S. 

It mu s t be noted that this simplified classifica
tion relates to such elementary activities as the 
purchase of groceries and, more important, visits to 
doctors and thereby illustrates the daily problems 
of mobility-handicapped individuals. Knowledge of 
the possibility of being able to carry out activi
ties outside the house, nevertheless, gives only 
limited information about the general radius of ac
tion of the handicapped. For this reason the results 
discussed previously will be compressed as follows: 

1. At least three of the activities reported as 
almost always impossible involve a very strictly 
limited radius of action, 

2. At least three of the activities were re
ported as frequently impossiLle and involved a lim
ited radius of action, 

3. At least three of the activities were re
ported as sometimes not possible and involved a less 
limited radius of action. 

According to these categories, just less than a 
sixth of the mobility-handicapped population has a 
very strictly limited r adius of action. There are 
very clear graduations from the P+M g roup to group S 
although, even in group S, almost every tenth person 
has a very strictly limited radius of action and 

TABLE 14 Out-of-House Activities 

OUT-OF-HOUSE M 0 ll I L I T y H A N D 

ACTIVITIES TOTAL I •) 

' ' Range of Action 
Very severely 
limited 16 
Limited 15 
Less severely 
limited 70 

--
TOTAL 100 

(Almos t ) Alwa~s 
ImEossI5Ie 

Grocery 
Shopping 16 
Doctor's visits 15 

Official errands 19 

Liesure walks 14 
Visits to 
Friends, 
Relatives 15 

Visits to Cinema, 
Theatre, Concert~ 26 

*) Not applicable 
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every sixth person is limited to some extent (Table 
14). 

Public transit becomes particularly important for 
the mobility-handicapped population because of the 
limited opportunities to use a car and the diffi
culties experienced when walking. Nevertheless, one
third of the mobility-handicapped population cannot 
use public transit or can only use it with diffi
culty or with the assistance of someone else. This 
proportion rises to half for group P aml lo almost 
two-thirds for the P+M group; and 29 percent of the 
most lightly affected group (S) are affected. All 
modes of public transit are equally difficult for 
mobility-handicapped individuals to use: only taxis 
present fewer problems. Although the degree of dif
ficulty decreases constantly from the P+M group to 
the S group, there are two significant differences: 
When compared with the fixed-track modes, bus use is 
more difficult only for groups M and S; in contrast, 
the use of buses for groups P and P+M seems to be 
somewhat easier. Rail-type modes, both above and be
low ground, present more difficulties to the latter 
groups (Table 15). 

ELIGIBILITY FOR FREE TRAVEL ON PUBLIC TRANSIT 

A fundamental policy for the support of mobility
handicapped people in the Federal Republic of Ger
many is the entitlement, under certain circum
stances, to unlimited travel on public transit. 
These circumstances are of a fairly formal nature 
(generally an REC of at least 80 percent) and there
fore correspond to the definition of official recog
nition--one of the major reasons that only 40 per
cent of the mobility-handicapped population has this 
entitlement. In addition, until now, little has been 
known about the actual effect of this sociopolitical 
policy. For this reason, in this section the mobil
ity-handicapped population has been divided accord-

I C A P P E D I N T H E c A T E G 0 R Y: 

P•M p M s 
' ' ' ' 
34 27 18 9 

35 23 18 16 

31 50 64 75 

-- -- -- --
100 100 100 100 

48 31 8 4 
45 29 5 4 

54 40 8 5 

44 24 7 4 

45 29 6 3 

62 47 16 10 
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TABLE 15 Problems with Public Transit 

PROBLEMS with M 0 B I L I T y H A N D 
PUBLIC TRANSPORT 

I •) TOTAL 

' ' 
Use of 
PUETIC TransI!ort 

- not possible 
or only with 

18 assistance 

- possible with 
17 difficulty 

- basically 
65 possible 

--
TOTAL 100 

oe7ree of 
ol-Hcul:t:r' (Index**) 

- Bus 1, 9 
- Tram 1, 9 

- U-Bahn 1,9 

- Train 1, 9 

- Taxi 1, 6 

*I Not applicable 

**) 1,00 = No difficulties 
4,00 = Use impossible 

Note: Commas shou ld be understood es decim al points. 

ing to eligibility for free travel. The correspond
ing behavioral data, therefore, can be better 
interpreted against this background. 

In general, it can be shown that, using the 
formal definition, those persons who receive free 
travel have characteristics similar to those of the 
handicapped population overall, and those who do not 
receive free travel are more similar to those who 
are mobility handicapped. The proportion of men 
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I C A P P E D I N T H E c ATE G 0 R Y: 

P•M p M s 
' ' ' ' 

37 37 16 7 

25 15 23 22 

38 48 61 71 

-- - - -- --
100 100 100 100 

2,9 2,4 1 ,8 1, 5 
J,o 2,5 1, 7 1, 4 

3, 1 2,7 1,6 1,4 

3, 1 2,6 1, 7 1 '4 
2,4 2,0 1,5 1,3 

entitled to free travel (50 percent) is, for ex
ample, notably higher than that of men with no free 
travel (30 percent). In the age structure there are 
also clear differences: almost half the free 
travelers are less than 65 years old, and fewer than 
one-quarter are more than 75 years old (Table 16) • 

As a consequence of the different age and sex 
distribution, the personal availability of a car to 
the free travelers is much higher. This is evident 

TABLE 16 Sex and Age of Mobility-Handicapped Persons Entitled to Free Travel 

SEX and AGE H o b i 1 i t y H a n d i c a p p e d 
T Q t a l with without 

Free Travel Pass *) 

' ' ' ~ 
- Male 36 50 30 

- Female 64 50 70 

-- -- --
TOTAL 100 100 100 

Age Groupe 

- 18 to 50 years 13 13 12 

- 51 to 65 years 26 34 24 

- 66 to 75 years 29 30 24 

- 76 to 80 years 16 12 17 

- 81 years or more 16 11 23 
-- -- --

TOTAL 100 100 100 

*) The two groups do not always equal the total since persons wlio did not respond 
were excluded from the analysis. 
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both from car ownership (27 to 17 percent) and from 
license holding (36 to 26 percent) (Table 17). 

Because they are generally younger, persons en
titled to free travel are not only better able to 
use public transit but, because of greater car 
availability, are also better able to use motorized 
individual transport. Because use of nonmotorized 
modes would also be easier for the younger persons 
eligible for free travel, it can be concluded that 
the execution of out-of-house activities is gener
ally much easier for these people. In other words, 
free travel entitlement is more likely to apply to 
mobility-handicapped persons who have the least 
severe mobility limitations. 

DIRECTIONS FOR THE ANALYSIS OF MOBILITY 

The work presented here leads to the following con
clusions: 

An important character is tic of handicapped per
sons is the fact that they are not able to carry out 
their day-to-day activities without limitations. 
Some of these activities can or must be engaged in 
outside the home. These activities--the so-called 
out-of-house activities--can be relatively reliably 
measured. Because there are mutual dependencies be
tween the ability to do out-of-house activities and 
those within the home, certain conclusions about the 
life situation of handicapped persons in general may 
be drawn from their program of out-of-house activ
ities. 

An analysis restricted to handicapped persons and 
based on these considerations does not give a satis
factory conclusion about the nature and range of ac-

TABLE 17 Car and License Possession 

CAR and H 0 B I L I T 'i H A N D 
LICENCE" TOTAL I OWNERSHIP 

' ' 
Target Person 
owns a car 

- Yes 20 12 

- No 80 88 

-- --
TOTAL 100 100 

Target Person 
has 

- a licence 
to drive 
a car 30 16 

- an other 
licence 1 -

- no licence 69 84 

-- --
TOTAL 100 100 
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tivities that can no longer be fully or partially 
engaged in as a result of a handicap. In addition, 
because the sociodemographic structure of the handi
capped population generally differs substantially 
from that of the population at large, and because 
this sociodemographic structure at the same time 
significantly influences the pattern of out-of-house 
activities, such comparisons are not sufficient to 
determine relevant mobility deficits. This problem 
can be solved, however, if a group of control per
sons is constructed. These comparable persons need 
to be selected so that they represent as exactly as 
possible the sociodemographic structure of the rel
evant handicapped group. For this it would be neces
sary to carry out a comprehensive survey of the mo
bility behavior of the total population. A survey 
such as this also makes it possible to view the 
relevant variables of the nonmobility-handicapped 
population against the mobility data of the handi
capped and their control persons. From the compari
son of the out-of-house mobility of the mobility 
handicapped with the selected control person, the 
mobility deficiencies of the mobility handicapped 
can be estimated. 

An analysis based on these principles allows the 
basic needs associated with out-of-house activities 
to be presented using relevant qualitative charac
teristics. These characteristics ace based primarily 
on the ability to leave the house at all (out-of
house proportion) , the daily frequency of leaving 
home (number of trips), the activity program of the 
mobile persons (trips, out-of-house activities, 
travel mode used), and the time spent at the indi
vidual out-of-house activities and the time needed 
to reach them. The most important results of this 
analysis will be presented in future publications. 

I C A P P E D I N T H E c A T E G 0 R 'i : 

P•M p M s 

' ' ' ' 

16 9 34 25 

84 91 66 75 

-- -- -- --
100 100 100 100 

20 15 43 38 

2 0 2 2 

7f 85 55 60 

-- -- -- --
100 100 100 100 
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Effect of Size and Type of Organization on 

Quality of Special Transportation Services 

CLAIRE E. McKNIGHT and ANTHONY M. PAGANO 

ABSTRACT 

An index of quality of service for special 
transportation services for elderly and 
handicapped persons was developed and used 
to analyze the relationships of quality to 
the size of the provider and to the type of 
organization of the provider . For a sample 
of 42 special services i t was found that 
quality increases with size of ridership and 
that private organizations provide greater 
quality of service than do public organiza
tions. 

To efficiently deliver special transportation for 
the e l derly and hand i c apped it is ne cessary to 
choose a n appropriate me thod of providing service. 
This involves an analysis of a variety of issues in
cluding the size of the provider and whether the 
provider should be public or private. Researchers 
have studied these questions from the point of view 
of cost efficiency (l); however , the quality of the 
service that is provided should also be cons idered. 
The r elationships between type of p rovider (i. e ., 
its size and public o r p riva t e natu re ) a nd the qual
ity o f t rans porta tion s e·r vice are analyzed. To de
pict the s e r e lat ions hips, a meas ure of quali ty was 
developed. The measure wa s a pplied to a sample of 
special tr ansportation s e r vic e s for the elde rly and 
ha ndicapped , and the r elationships be tween the qual
ity of s ervice a nd other c haracterist i c s (primarily 
size and type ) were s t a t i s t ically a nalyzed . 

In the first two sections of this paper the de
velopment and application of the index are dis
cussed. The third and fourth sections cover the re
lationship between quality and size and type of 
organization. In the next two sections the interre
lation of size and type of organization is discussed 

and the relation of quality to productivity and to 
the provision of wheelchair service is introduced. A 
summary of the conclusions of the analysis is pre
sented in the final section. 

INDEX OF QUALITY 

The measure of quality of service that was developed 
is a hierarchic index. It is composed of eight gen
eral aspects of a special transportation service: 

1. Reliability and on-time performance, 
2. Comfort, 
3. Convenience of making reservations, 
4. Extent of service, 
5. Vehicle access, 
6. Safety, 
1. Driver characteristics, and 
8. Responsiveness to user. 

Each aspect is composed of specific attributes or 
general measurable characteristics. For instance, 
under the general aspect reliability is the attri
bute, "delays while on the vehicle." This attribute 
can be measured in expected minutes of delay per 
year. 

The different aspects are of different relative 
importance to quality of service. Thus each aspect 
was assigned a weight that is proportional to its 
relative importance. The weights are designed so 
that they sum to 10. Similarly, each attribute has a 
different importance to its relevant aspect. There
fore, the attributes also were assigned weights. The 
weights of all the attributes that contribute to one 
aspect also add to 10. 

The weights were developed from a survey of el
derly and handicapped users and potential users of 
special transportation services. A questionnaire was 
sent to a sample of 659 elderly or handicapped 
people. In the questionnaire, the respondents ranked 
the attributes according to their importance to the 
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relevant aspect and ranked the aspects according to 
their importance to quality. One hundred fifty-seven 
usable questionnaires were returned. The rankings 
were turned into a set of weights using psychometric 
scaling techniques. The final index, including all 
the attributes and the weights, is given in Table 1. 
The development of the index is discussed in greater 
detail elsewhere (~,}). 

ators. Thirteen providers are social service agen
cies and three are sheltered workshops. 

Table 2 gives some typical characteristics of the 
providers. The service areas range from small, ur
ban, densely populated areas to large, countywide or 
multicounty areas encompassing suburban and rural 
regions. Population densities range from 380 people 
per square mile to 14,200, with an average of 4,450 
people per square mile. Ridership follows the same 
pattern. Half the services have riderships of fewer 
than 20,000 trips per year, but there are a few with 
very large riderships (more than 100,000). For the 
average provider, 7 percent of the trips are made by 
wheelchair users. However, 13 of the services pro
vide no wheelchair service, and wheelchair users 
make more than 10 percent of the trips of 10 pro
viders. 

APPLICATION OF THE INDEX 

Data on 42 providers of special transportation for 
the elderly and handicapped in the Chicago metropol
itan area were collected by personal interview and 
observation. Of the 42 providers, 26 are run by 
governmental or public bodies, 10 are run by pri
vate, nonprofit organizations (PNPs) and 6 are run 
by private, for-profit firms (PFPs). Three of the 
provider organizations have the primary purpose of 
providing special transportation, and the rest of 
the providers are parts of larger organizations. For 
13 providers, the larger organization's primary pur
pose is to govern or provide government services. 
These are generally townships, park districts, or 
local municipalities. Five of the services are pro
vided by firms specializing in transportationi three 
of these are taxi companies and two are bus aper-

On the average, two-thirds of the service is de
mand responsive (door-to-door service with each trip 
individually scheduled) • However, the largest ser
vices are less likely to provide demand-responsive 
service. When the size of the providers is taken 
into account, only 39 percent of all the trips in 
the sample are demand responsive. The average ser
vice provides 19 percent subscription service (door
to-door service with trips permanently scheduled), 
but 46 percent of the total trips are subscription. 

TABLE 1 Index of Quality of Service 

1.75 Reliability 

1.61 SAFETY 

1. 36 VEHICLE l\CCF.SS 

1. 31 DRIVER 
CHl\Rl\CTERISTICS 

1.29 CX>NVENIEta OF 
MAKING RE3ERVATIOIE 

1.07 EXTENl' CF SERVICE 

0. 87 RES~SIVENESS 

0.74 <XMF<m 

3. 9 ArriViDJ ~ desti natJ oo on t ime 
2. 9 Notificatien of delays or cm1Cel latien of service 
1.3 Wait time for pick-up at hane 
1.2 Wait. time for pick-up Bllla'I fran hane 
0. 7 Few del<¥S .ttile on the vEil.icle 

4.4 I.ow prd>ability of a traffic accident 
2.7 Lew prd>!Dility of falliDJ 
2.5 Lew prd>ability of personal assa.ilt. 
0.2 Type of t ie dcwn 
0.2 Pooition of the .tleelchair in the vehicle 

1. 9 Height, of fi mt stq:i 
1. 8 Short. di stance fr on hoos e or dest inat i en t .o vP.tl icl e 
1.4 Nunber of st~s 
1.4 Assistance in gettiDJ fron vehicle to ·dest.inatien 
1. 2 Assistance in carryiDJ pack<13es 
1.2 Width of the aisle 
1.1 Preserice of a .tleeldlair lift. or ranp 

2.9 Kncwledge of general needs 
2.6 Crurtesy and friendliness 
2. O J\bili ty to handle malical emergencies 
1.6 Neatnms arrl professiooalism 
0.9 Faniliarity with habits arrl needs of irrlividual user 

2. 9 Being picked up at time select.al. by t.rareller 
2.6 Shortness of reservat.ien ·time 
2.3 Convenience of return re;ervatien procl'liure 
2.1 AccC11111Cdatioo to .dlanges in reservations 

2. 7 No or few restrict.tens an Wl.ere vehicle will go 
2.6 Total nunber of hairs of service 
1.8 Lew rate of turniDJ dcwn reservaticns 
1.6 Service oo weekends 
1. 3 Service en ereniDJ 

3.9 Cairtesy aid friendliness of el<i;lhcne ~ators 
3. 7 Ease of get.tiDJ clear infollllat:ioo oo service 
1.9 Receptiveness to canplaints and user suggestions 
0.5 Procaiures for follCM"-up en canplaints 

2.5 Guaranteed seat or locatioo for .tleeldlair 
1.9 Sheltered waitiDJ areas for pick-ups a.i~ fron hone 
1.4 Ccrrlitioo arrl cleanliness of vehicle 
1.4 Snoothness of the ride 
1.4 Air ccrrliticniDJ and good vent.ilatioo 
1.4 Seats at waitin:i areas for pick-t;>S <MB:f fran hone 

8 The number in £rant or the aspect is the wejght of that aspect or its relative contribution to quality of service . 
bne number in front of each attribute is the weight of that attribute. 
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TABLE 2 Characteristics of Providers (n = 42) 

Mean 

Years in operation 9 

Service area 240 
(square mi !es) 

Population dens I ty of service area 4450 

Fleet size 

Annual ridership 
(one way trips/year) 

Percent of trips by 
9.heelchair users 

Percent of service provided as: a 
Denand responsive 
Subscript ion 
Route deviation 
Fixed route 
Oiarter 

Vehicle product iv! ty 
(trips/vehicle hour) 

Sources of revenue ( %) • 
Fares 
Federal subsidy 
Other govenment 

subsidy 
Private subsidy 
Other sources 

14.6 

45,030 

7 

67 
19 

5 
8 
1 

4.3 

14 
18 
51 

6 
12 

Range 

1-35 

1-2030 

380-14,200 

1-35 

525-650, 000 

0-55 

0-100 
0-95 
0-100 
0-100 
0-40 

• 7-15 

0-100 
0-100 
0-100 

0-100 
0-100 

aThcsc figures are averages for providers and do not take the differences in size of the providcn into 
account. 

Five percent of the average provider's service is 
route deviation, and 8 percent of all trips are 
route deviation. The average system provides 8 per
cent of its service as fixed route, and 6 percent of 
all trips are fixed route. 

The average productivity is 4. 3 trips per hour. 
The services that have very low productivities gen
erally are those that dedicate a vehicle to a par
ticular round trip, leaving the vehicle and driver 
idle while the passengers are at their destination. 
The services with very high productivities provide a 
large proportion of their service as fixed route. 

Government subsidy is the major source of operat
ing revenue with the federal government providing 
about 18 percent and state and local governments 
providing about 51 percent of operating revenue. 
Fares (and suggested donations from riders) provide 
about 14 percent of revenue. Fourteen of the 42 pro
viders collect no fares or donations from passen
gers. Pr iv ate subsidies from groups such as United 
Way, Catholic Charities, or other charitable organi
zations as well as donations from individuals ac
count for about 6 percent of revenue, Other sources 
include cross subsidies within organizations and 
purchases of service by other agencies and account 
for about 12 percent of revenue. 

To apply the index to the providers, a perfor
mance measure for each attribute and a method of re
lating the measure to the level of satisfaction for 
the attribute were developed. The relation between 
the level of satisfaction and the performance mea
sure is called a scoring function. The scoring func
tions are designed so that the score or level of 
satisfaction for complete satisfaction is one and 
the score for no satisfaction is zero. Returning to 
the example of "delays while on the vehicle," the 
measure is expected minutes of delay per year, which 
is based on actual delays in the past year. The 
scoring function assigned a value of l to no delays 
and a value of O .1 to the expected delay for the 
worst (i.e., most delay) case in the sample. Perfor-
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mance measures and scoring functions were developed 
for all the attributes in the index (2). 

Using the scoring functions, eaCh provider was 
given a score for each attribute. Then each provider 
was given a score for each aspect by summing the 
weighted attribute scores. (The weights are those 
given in Table 1.) Finally the provider was given a 
score for quality by summing the weighted aspect 
scores. Thus, the quality score for each provider is 

where 

quality score for provider k, 
2 weight for aspect j, 

weight for attribute i of aspect j, and 
score for attribute i of aspect j for pro
vider k. 

The averages and ranges of scores for the aspects 
and for overall quality of the sample of special 
service providers are shown in Table 3. The values 
of the scores for different aspects cannot be com
pared (e.g., 6.7 for reliability compared with 8.3 
for comfort) because the scoring functions are not 
necessarily on the same scale. However, the amount 
of variation in scores for a particular aspect is 
meaningful. The standard deviations indicate that 
providers vary the most in the extent of service 
they provide, in the ease of vehicle access, and in 
driver characteristics. They vary the least in 
safety, which probably indicates that all providers 
recognize the importance of safety. The overall 
score for quality varies relatively little for its 
size; this may indicate that providers that are poor 
in some aspects compensate by doing better in others. 

TABLE 3 Scores for Quality and the Aspects of Quality 

Standard 
Mean Range Deviation 

Qua! i ty 68. 2 45. 8 - 82. 9 7. 25 

Reliability 6. 7 3. 3 - 8.7 1.29 
Safety 7.7 4. 9 - 8.7 0.86 
Vehicle access 6.6 1.2 - 9. 5 2 , 02 
Driver characteristics 5.8 l. 3 - 8 . 7 1. 96 
Convenience 7. 5 s.o - 9.5 1.12 
Extent of service 5.3 1.9 - 10.0 2.04 
Resp:ms i veness 7 .1 3.4 -10 . 0 1. 63 
Can fort 8.3 3.9 - 9.7 1. 36 

EFFECT OF SIZE 

The 42 providers in the sample were divided into 
three categories based on annual ridership. The 
boundaries of the size categories were chosen at 
natural break points in the sample. Table 4 gives 
the means of the scores for each aspect and for 
overall quality for each of the three groups. 

It can be seen from the table that overall qual
ity tends to increase as the size of the provider 
increases . Three aspects, extent of service, vehicle 
access, and safety, also show increased scores with 
increases in size. The other aspects generally do 
not show any tendency to vary with respect to the 
size of the provider. 

The data in Table 4 indicate that size of service 
area does not have a consistent relationship with 
size of ridership. The data also show that larger 
organizations tend to have a greater percentage of 
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TABLE 4 Effect of Size of Provider 

Saople size 

Score• 

!hall 
(ridership) 

under 15,000) 

16 

l)iality 65.9 

Reliablll ty 6.6 
Safety 7. 3 
Vehicle access 6.Z 
Driver characteristics 5. 7 
Convenience 7.5 
Extent of service 4. 4 
Respons I veness 7 , 1 
Canfort 8 . 4 

Typl!, of organization 
(nlJ'l'ber of organizations) 

Public 11 
Private-non-profit 4 
Private-for-profit 1 

Service area 560 

Percent of trips by 
wheelchair users 

Percent of trips provided by: 
DEmlnd responsive 77 
Subacrlptlon 13 
Fixed route 6 

Mediun 
(ridership 
between 15, 000 
and· 50, 000) 

17 

68.5 

6.9 
7. 7 
6 . 6 
5.5 
7.5 
5.6 
6.8 
8.Z 

11 
4 
z 

Zl3 

7 

71 
15 

9 

Large 
(ridership 

over 
50,000) 

9 

71.9 

6.7 
8.1 
7 .3 
6.4 
7.4 
6 . Z 
7.8 
8 . 1 

4 
z 
3 

558 

13 

4Z 
37 

9 

trips by wheelchair users. Finally, larger organiza
tions provide a smaller percentage of their service 
as demand responsive and a greater percentage as 
subscription than do the medium and small services. 

other correlations indicated in the table will be 
discussed in later sections.) 

Table 5 gives correlations between overall qual
ity and indiv idua l aspects and several other charac
teristics of the p r ov iders . The correlation coeffi
cients that are underlined are significant at the 10 
percent level or better. The majority of the coeffi
cients for size of ridership are positive, which 
corresponds with the data in Table 4. However, none 
of the coefficients for ridership are significantly 
different from zero at the 10 percent level. (The 

Regression analysis was also used to investigate 
the relation of quality and size. A number of models 
involving various measures of size were tested. The 
best model was 

QUALITY= 39.l + 1.67 ln (RIDER) + 13.8 DR+ 17.7 SUB 
(5.59) (2.59) (4.93) (4.83) 

R2 0.508 

TABLE 5 Correlation of Quality Scores with Other Characteristics 

Correlation Coefficients for 

Rider 
a Profit b Public 

c 
Product i vltr 

Scores 
Q.ial ity of service 0.15 ~ -O.Z5 ~ 

Reli abll i ty -0 .oo 0.07 -0 . 13 -0.10 

Safety 0 .15 0.03 0.03 0 . 01 

Vehicle access 0.05 0.34 -0. 30 -0.68 

Driver charactertistics 0.11 -0.Zl -0 . 06 -0.04 

C.Onveni ence -0.05 O.Z5 -0.34 0.04 

Extent of service 0 .Z3 0.57 -0.03 -0.36 

Responsiveness 0.11 -o. zz 0.16 0.09 

Canfort -0.14 0.13 -O.Z5 ~ 

Note: The correlation coefficients that are underlined arc significant at 10 percent level or better. 
8 Rider is the annual ridership of the provider. 
hProfit ls a dummy variable which equals one if provider is for-profit and zero otherwise. 
CPublic is a dummy variable which equals one if provider is a government agency and zero otherwise. 
dfroductivity is averaRe riders per vehicle hour. 
ewe is a dummy variable which equals one if provider serves people in whel:lch1irs and zero otherwise. 

F 13.09 

d 1e• 

0.54 

0.43 

0.45 

0.17 

0.43 

0.01 

0.09 

0.34 

0.06 
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where 

QUALITY overall quality score (range from O to 
100), 

RIDER annual one-way trips, 
DR = proportion of service that is demand re

sponsive (range from 0.00 to 1.00), and 
SUB = proportion of service that is subscrip

tion (range from 0.00 to 1.00). 

The numbers in parenthesis are t-values. The 
model and all the coefficients are highly signifi
cant (at the 2 percent level or better) and the 
model explains about 50 percent of the variation in 
quality. Although the correlation between quality 
and riderhip was not significant (see Table 5), the 
natural logarithm of ridership is significant in 
this model at the l percent level. This is due 
partly to the effect of the mode on quality in the 
model and partly to the intercorrelation between 
size of provider and mode of service (see last rows 
of Table 4). The model gives a better indication of 
the effect of size on quality than the averages in 
Table 4. 

The model indicates that quality increases con
tinuously with size--rapidly at smaller riderships 
(under about 50,000) and more slowly at larger rid
erships. In addition, providers of demand-responsive 
service will tend to have significantly higher qual
ity scores than route deviation or fixed-route ser
vices, and providers of subscription service will 
tend to have even higher scores. 

The effect of demand-responsive and subscription 
service in the model is interesting. Demand-respon
s ive service is defined, for this study, as door-to
door service where each trip is individually re
served. The reservation period may vary from 15 min 
to 2 weeks. (Separation of demand-responsive ser
vices into those with same-day reservations and 
those with 24-hr or longer reservations did not im
prove the model.) Subscription service is defined as 
door-to-door service with a permanent reservation. 
Demand-responsive service is generally considered of 
higher quality than fixed-route service, everything 
else (e.g., extent of service) being equal; there
fore its role in the model is as expected. However, 
subscription service had been expected, because it 
is less flexible than demand-responsive service, to 
have a slightly lower coefficient than demand
responsive service. One explanation for its higher 
coefficient is that it generally is more efficient 
than demand-responsive service; savings attributable 
to greater efficiency may be used to increase qual
ity in other ways. 

EFFECT OF TYPE OF ORGANIZATION 

The 42 providers were separated into public (i.e., 
government operated) , private nonprofit (PNP), and 
private for-profit (PFP). Table 6 gives the means of 
the scores for each of the three types of organi
zation. Overall quality tends to increase as the 
type of organization moves from public to private 
nonprofit to private for-profit, which agrees with 
the correlations given in Table 5. For all aspects 
except driver characteristics and responsiveness, 
the private for-profit organizations have the high
est score or are tied for the highest score. For 
four of these, however, the differences are not 
great. 

With regard to extent of service, there are quite 
large differences between the three types of organi
zation, with the PNP organizations having the lowest 
scores. This is probably because many of the PNP 
organizations are social service agencies that pro-
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TABLE6 Effect of Type of Provider 

Public FNP PFP 
5-q>le size 26 10 6 

Scores 
Qiallty 66.8 69.0 73.1 

Rell ab I II ty 6.6 7.0 7.0 
Safety 7. 7 7.6 7.7 
Yehl cle access 6.1 6.8 8. 2 
Driver characteristics 5.7 • 6.6 4.7 
Convenience 7 .2 7 .8 8.1 
Extent of service 5 .2 3.7 8.1 
Responsiveness 7.4 7.1 6.3 
Canfort 8. 0 8.7 8. 7 

Annual ridership 26 ,500 28,000 153,600 

Service area 
(square mi Jes) 62 468 635 

Percent of trips by 
by 'llheelchair users 5 4 21 

Percent of trips provided by~ 
Iltmand responsive 78 44 59 
Subscription 9 33 41 
Fixed route 13 0 0 

vide transportation for limited purposes, frequently 
to serve one program. 

PFP organizations have the highest score for ex
tent of service, which is confirmed by the strong 
correlation in Table 5. However, in some cases, ac
tual extent of service for PFP providers may be lim
ited by contractual arrangement. The PFP organiza
tions operate by a contract or purchase of service 
agreement with a public or PNP agency or, sometimes, 
with several different agencies. The contract speci
fies the extent of service (e.g., geographic bound
aries, hours of service) that is to be provided, 
which frequently is less than the extent that the 
PFP operator is capable of providing. When the PFP 
operators were scored, they were given the score for 
the greatest extent that they were able or willing 
to provide, because any limitation of that extent of 
service was due to the contract negotiated with the 
purchasing agency rather than the limitations of the 
operating agency. However, a user would only experi
ence the extent of service specified in the con
tract. This will be discussed further in the next 
section. 

There are also large differences in ease of ve
hicle access among the three types of organization. 
The PFP organizations apparently have the vehicles 
that are the easiest to access. On the other hand, 
the PFP organizations score lowest for driver char
acteristics and responsiveness to the user. Examina
tion of the attributes grouped under these two as
pects implies that PFP providers are less personal 
than the nonprofit providers. However, Table 5 shows 
that these relationships are not significant. 

The for-profit organizations tend to provide many 
more trips per year than do the nonprofit organiza
tions, and a greater percentage of the trips are 
made by wheelchair users. A large portion of the 
service provided by the PFP organizations is sub
scription. The public organizations provide mostly 
demand-responsive service, but they also provide a 
significant amount (13 percent) of fixed-route ser
vice. The private organizations provide no fixed
route service. 

RELATION OF SIZE AND TYPE OF ORGANIZATION 

As the data in Table 6 indicate, public and PNP pro
viders tend on the average to be small, and for-
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profit providers tend to be large. Table 7 is an at
tempt to isolate the effects of size and type of 
organization on quality of service by dividing the 
sample into nine groups, cross tabulated by size and 
type of organization. Because of the effect of con
tractual arrangements on extent of service for PFP 
providers mentioned previously, overall quality ex
cluding the extent of service aspect is also in
cluded below the overall quality of service scores. 
The number of cases in many of the cells is too 
small for the results to be significant, but the 
table does suggest tendencies that could be checked 
through further research. The table indicates, as 
does the previous analysis, that overall quality of 
service increases with size and that quality is low
est for public providers and highest for private 
for-prof it providers. However, the scores for qual
ity of service excluding extent of service do not 
follow the same pattern. In this case the PNP ser
vices have the highest quality, although quality 
still tends to increase with size. This seems to in
dicate that potential extent of service is the major 
advantage of PFP providers over PNP providers. The 
public providers still tend to have lower quality of 
service than do private providers when extent of 
service is excluded. 

TABLE 7 Effect of Size and Type of Provider 

All Sm!! 
Sizes 

All types 68.28 65.9 
62.6b 61.2 
(42)C (16) 

Public 66.8 64.9 
61.3 60.0 
(26) (ll) 

PNP 69.0 67.3 
65.1 64. 0 
(10) (4) 

PFP 73.1 71.9 
64.5 64.0 
(6) (l) 

8 Average score for quaJHy of service. 
bAverage score for quality of service excluding extent of service . 
CNumber of cases. 

OTHER RELATIONSHIPS 

Meditrn 

68.5 
62. 5 
(17) 

67.8 
62.0 
(ll) 

69.3 
65. 0 
(4) 

70.1 
60.8 
(2) 

Large 

71.9 
65.4 
(9) 

69.4 
62.9 
(4) 

71.5 
67.4 
(2) 

75.5 
67.2 
(3) 

The correlations of productivity and wheelchair ser
vice to quality and its aspects were given in Table 
5. There is a significant negative correlation be
tween productivity and quality, which is primarily 
the result of the negative correlation of productiv
ity with comfort, extent of service, and vehicle ac
cess. This indicates that the special services with 
the highest productivity (i.e., riders per vehicle
hour), have the lowest quality of service. Although 
data were not collected on costs for this sample, 
other studies (4) have indicated that services with 
high productivity tend to have low unit costs. The 
not very surprising implication is that services 
with high quality also have high unit costs (i.e., 
cost per passenger trip) • The effect of demand
responsive service in the regression model also in
dicates that costs go up with quality because unit 
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cost tends to be higher for demand-responsive ser
vices (1,4). 

The data in table 5 also indicate a highly sig
nificant positive correlation between wheelchair 
service and quality. Providers that serve wheelchair 
users tend to have higher levels of quality, partic
ularly for reliability, safety, driver characteris
tics, and responsiveness to the users. These re la
t ionships suggest that providers of these services 
place a greater emphasis on quality of service than 
does the typical service in the sample. This con
firms indications from earlier studies that opera
tors that provide wheelchair service are often more 
professional C!l • 

CONCLUSIONS 

This study has provided evidence that large special 
service agencies tend to provide higher quality of 
service than small agencies, particularly very small 
agencies, and pr iv ate agencies tend to have higher 
quality of service than public agencies. These find
ings support the policies of encouraging agencies to 
coordinate or consolidate their services and en
couraging public agencies to contract with private 
operators rather than operate their own services. 
However, the differences in quality between types of 
agencies, while significant, were not large, and 
several agencies were exceptions to these trends. It 
should not be expected that quality will automati
cally be improved by increasing size or changing the 
sector of provision. The quality of service of any 
provider should be evaluated just as total cost and 
productivity are evaluated. 
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Comparison of Urban Paratransit Systems in Canada 

MARA LEE McLAREN 

ABSTRACT 

Levels of service provided to disabled per
sons by urban paratransit systems in cities 
across Canada, where the level of service is 
determined as a function of the number of 
rides provided relative to the population of 
each city, are compared. Service levels are 
then related to estimates of basic demand 
that could be expected in each city and to 
the estimated capacities of each system to 
provide service. This may be useful to man
agers of paratransit systems for justifying 
the need for additional funds or vehicles, 
for highlighting areas with the potential 
for improvement, and for explaining diffi
culties in coping with existing demand. 

The term urban paratransit system, as used in this 
paper, refers to a parailel urban transit system put 
in place to provide accessible urban transportation 
services to disabled people who, because of their 
disability, find it difficult if not impossible to 
use the regular public transit system. A typical 
paratransit system consists of a small fleet of vans 
or buses, some of which are equipped with mechanical 
lifts and wheelchair tie-downs. 

Levels of service found in cities across Canada, 
where the level of service is determined as a func
tion of the number of rides provided relative to the 
population of each city, are compared. Service 
levels are then related to estimates of basic demand 
that could be expected in each city and to the esti
mated capacities of each system to provide service. 
Issues related to efficiency and economy will not be 
covered; the focus is on demand and supply questions 
only. 

A methodology for estimating the disabled popula
tion in a city is presented. It is based on the re
lationship between age and the incidences of trans
portation disabilities and uses results from a 
nationwide survey entitled "Special Needs in Public 
Transportation" undertaken by Statistics Canada in 
August 1983 on behalf of the Canadian Transport Com
mission. Based on this analysis, the proportion of 
the population that is transportation disabled ap
pears to vary little across Canada. 

The goals of the paper are to demonstrate that 
there are broad differences in the levels of service 
found in communities across the country, and that 
there are large amounts of unsatisfied demand in 
many population centers. In addition, it is hoped 
that the results presented in this paper will prove 
useful for city and regional planners, administra
tors, and operators of paratransit systems for de
termining potential demand and adequate service 
levels for their communities in relationship to 
others. 

SAMPLE 

This study covers cities and metropolitan centers in 
Canada with populations of more than 50,000. The 

sample size (about 50) is both large enough to be 
useful and small enough to be easily analyzed . In 
addition, the paratransit systems of these cities 
form a relatively homogeneous group in that they 
are, with few exceptions, all muitivehicle systems 
operating long hours parallel to an existing urban 
transit system . They provide d00r-to-door service; 
allow trips for any purpose when space is available; 
and offer both a subscription s ervice , where the 
user books once for regular, usually work-related, 
Monday-to-Friday trips , and a single-trip reserva
tion service, where the user books each trip sepa
rately. This service may be called demand or ad
vance, depending on the length of the prebooking 
period, which can vary anywhere from 0.5 hour to 2 
weeks. 

DATA SOURCES 

The basic operating statistics for each city were 
provided by the Canadian Urban TransLt Authority, 
which regularly surveys the paratransi t operators, 
and the Ministry of Transportation and Communica
tions for Quebec, which maintains statistics on that 
province's systems. Other supplemental information 
was gathered through a telephone survey of actual 
operators. The section on demand estimation uses 
statistics from the 1981 Census and the Canadian 
Labour Force Survey of August 1983, both conducted 
by Statistics Canada. In addition, some results are 
used from the "Special Needs in Public Transporta
tion" survey that was jointly sponsored by the Can
adian Transport Commission and Statistics Canada in 
August 1983. The purpose of this survey was to de
termine the number of transportation-disabled people 
in Canada; the assistance they require when travel
ing by air, rail, or intercity bus; and the barriers 
or difficulties they encounter. 

Another source of data was the information direc
tory, "Urban Transportation Services for Physically 
Disabled Persons in Canada," put out by the Canadian 
Rehabilitation Council for the Disabled in December 
1981. It contains passenger and operating statistics 
for both large and small paratransit systems in Can
ada. There are major problems with some of the data 
in the directory, because the questions were inter
preted in various ways by respondents to the survey. 
Thus the directory has been used only as a source of 
supplemental information in this study. However, it 
is mentioned here because it formed the original 
impetus for this work and was used as the basis for 
a preliminary analysis. 

When the information directory first became 
available it was hoped that the user statistics pro
vided in it would provide the basis for an educated 
guess concerning the number of transportation-dis
abled Canadians. However, a preliminary investiga
tion of the statis tics revealed some rather curious 
figures. For example, many small cities provided 
numerically more rides than did many much larger 
cities. Some systems had most of their clients in 
wheelchairs (e.g., 90 percent); others had very few 
(e.g., 10 percent). Services with very restricted 
eligibility criteria provided more rides per capita 
than did many services with less restrictive eligi
bility criteria. Eligibility criteria themselves 
varied a great deal from place to place, For ex-
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ample, s ome systems do not carry disabled children, 
others will not carry the mentally disabled, still 
others do not carry the blind, and so forth. 

Eventually it was decided to abandon the attempt 
to estimate the number of disabled persons and to 
concentrate instead on simply trying to understand 
and e xpla i n the f igures observed . This stud y devel
oped from t hat work, no t withstanding that a l ong t he 
way more reliable and comprehensive source,. of data 
became available . Unless o therwise s epcified , t he 
paratransit data used in this study are for 1982. 

ANALYSIS OF SERVICE LEVELS 

To compare the levels of service provided in each 
populat i on center, the f o l lowing usage rate was de
fined: 

usage Rate = R/P 

where R is the number of rides provided per year and 
P is the total population of center served by para
transi t system. Thus, if one city were twice as 
large as another, it would have to provide twice as 
many rides as the smaller city to have the same 
usage rate. 

It was mentioned earlier that the elig i bility 
criteria used by each system to determine who may 
use the service vary. Many systems restrict service 
to t hose with physical disabil ities , such as people 
who use wheelchairs or mechanical aids of some 
kind--people who find it impossible or extremely 
difficult to board a bus. Thus, blind, mentally re
tarded, disoriented, epileptic, or deaf individuals 
who for nonphysical reasons may find it impossible 
or difficult to use a regular public transit system 
would not qualify. Other systems will accept, per
haps, the blind but refuse the mentally disabled or 
vice versa. Others will refuse to allow disabled 
children to use the service. There is no pattern to 
this; there are no federal guidelines; where provin
cial guidelines exist, individual operators within a 
province interpret them in various ways. 
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To provide a reasonable basis of comparison, sys
tems were grouped into three categories: those that 
provide service to the physically disabled only, 
those that in addition allow other transpor tation
disabled individuals to use the service, and a small 
group that has broad eligibility criteria and that 
also provides a school bus service to disabled school 
children. The third category seems necess ary be
cause, although most school boards in Canada provide 
their own school bus service for disabled children, 
a few boards contract this out to the local para
transit system. These trips are not separated in 
their operating statistics, and the vehicles used 
are part of their overall operations. In addition, 
the number of school children may be small, but 
their daily trips add up quickly and can form a 
s izable portion of overall trips provided . The na
ture of the trips (many-to-one, one-to-many) allows 
for quite efficient scheduling and routing. Thus, it 
was decided to keep this group in its own category. 

Figure 1 shows a plot of usage rates by each of 
the three eligibility categories described. For 
those systems with the highest usage rates within 
each category, usage rates do in fact increase as 
eligibility criteria broaden. However, within a cat
egory all usage rates appear, and many systems that 
provide rides for the mobility disabled alone still 
achieve much higher usage rates than many systems 
with broader eligibility criteria. The top services 
approach usage rates of O. 4 if they are restricted 
to the mobility disabled and 0.5 with broader eligi
bility criteria. 

DEMAND ANALYSIS 

The question arises of whether the basic demand for 
paratransit service could vary so dramatically from 
place to place as to explain the differences in the 
level of service shown in Figure 1. In other words, 
it is possible that all systems are responding 
equally well to the demand and need for paratransit 
service , and the differences observed in the usage 
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FIGURE 1 Usage rates by eligibility criteria. 
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rates reflected only differences from city to city 
in the inc i d e nce s of transportation disabilities? 

An initial analysis suggests that there is no 
dramatic difference in the p r o por tion of the popula
tion that is disabled in the various localities 
across Canada . Direct statistics on the number of 
disabled people in each city are not available. How
ever, results from the "Special Needs in Public 
Transportation" survey do show a strong relationship 
between age and disability. As is shown in Figure 2, 
the elderly make up approximately 10 percent of the 
population in general but form B2 percent of the 
disabled population. Children, on the other hand, 
make up about 23 percent of the general population 
but only about 5 percent of the disabled. Percent
age-disabled figures for each major age group follow 
and are plotted in 5-yr age groupings in Figure 3. 

TOTAL 
POPULATION 

AGE GROUPS 

• ~14YEARS 

• 15-64 YEARS 

MAND OVER 

FIGURE 2 Transportation disability statistics. 
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It should be noted that the "Specia l Need s " survey 
did not include the age group 1- 14 y e a rs . In this 
study the estimates for children aged 1 to 14 are 
based on the average for those aged 15 to 29. 

The implication of these statistics for the fu
ture is rather sobering but need not be covered 
here. What these statistics do provide is a rela
tively s impl e way of estimating the percentage of 
disabled o ne can expect to find in a city, base d on 

TRANSPORTATION 
l>ISAHLEU POPULATION 

45-49 60-64 75 > 

AGE GROUPS 

FIGURE 3 Percentage transPortation disabled by age group. 
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the percentage of elderly living there. The percent
age disabled in the 0-64 age group is estimated to 
be 1. O percent, and for those 6 5 and o l der it is 
14. 7 perc en t . Thus, if city A had PA percentage of 
its inhabitants 65 and older, then the estimated 
percentage disabled, P0 , would be 

Po = 0.010 * (1 - PA) + 0.147 * PA (1) 

Thi8 18 a lineac equation and ia plotted in FigurQ 4. 
For each city in the sample one can estimate the 

percentage of disabled people fr om percent elderly 
census information and then dete rmine a scaling fac
tor, A• defined as 

A = % Disabled in City A/% Disabled in Canada (2) 

For example, if a city has 13 percent of its pop
ulation aged 65 or older, then from Figure 4 its es
timated d isabled population would be 2.77 percent of 
its total population. The Canadian average percent
age disabled is 2.31 percent. So this city would 
have a scaling factor of A = 2.77/2.31 = 1.20 or 
an estimated disabled population 20 percent higher 
than a·verage . Its usage rate would have to be 20 
percent grea t e r than t he usage ra te f o r a city with 
precis e ly the na t i o nal average of disabled people if 
the two cities were in fact providing the same level 
of service to their transportation-disabled communi
ties. To compare cities, a scaled usage rate can be 
defined as 

Scaled Usage Rate = Usage Rate/A (3) 

wh i ch adjusts each usage rate to the equ i valent 
usage rate one would expec t t o see if the s ame level 
of serv ice we r e to be provided in a hypoth e tical 
city with exactly the Canadian average number of 
transportation-di s abled people. 

Usage rates for all cities in the sample were 
rescaled in this manner and replotted as shown in 
Figure 5. (Scaling factors will be provided by the 
author on request). If true demand for service were 
driving each of the various systems, and service 
levels were in fact very similar, when differences 
in demand levels had been taken into account, one 
would have expected to see the scaled usage rates 
show a tendency toward grouping or bunching about 
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some natural usage rate for each category. No such 
g roup i ng, o r e ven a n i ndication of move ment towa rd 
groupi ng , c a n be obser ved. This is not s urprisi ng, 
bec ause an e xamination of t he A values s hows t hat 
differences of more than 20 percent in the propor
tion disabled are rare. Correcting for expected dif
ferences in the number of disabled people in a com
munity can be considered fine tuning at this state, 
or perhaps of interest mainly to individual opera
tors in determining how well demand is being met. 
But the evidence at hand does not support the as
sumption that usage levels are currently determined 
by the demand or need for service. Systems do not 
appear to be demand driven, and many systems are 
operating well below the leve l s one would expect to 
see if equivalent and fir st- r a te service were avail
able across the county. 

It should be noted that th is demand analysis is 
necessarily rather crude. It implicitly assumes that 
an increase or decrease in the proportion of the 
population who are disabled t rans lates directly to 
an equivalent increase or decre ase in the demand or 
need for paratransit service. In reality the connec
tion may be more t e nuous. The average disabled indi
vidual of working age may wish to use a paratransit 
service far more often than a disabled person over 
65. If true, this would have the effect of minimiz
ing any differences in the resulting demand one 
could e xpect between cit ies even where t he r e are 
differ ences in the proportion of disabled individ
uals, if such differences in the proportions were 
rela t ed s o l ely to dif f erent age profiles . 11).so, 
there may in fac t be s ome cities with muc h h igher 
disability i nc idence s , even when age demograph ic s 
are taken i nto a ccount. For example, s evere polio 
ep idem ics many years ago might have increased the 
number of disabled in a particular city, or hazard
ous working conditions that may have existed in 
mines or smelters might affect disabled statistics 
in a city. In addition, the "Special Needs" survey 
omitted people in institutions that may, as a matter 
of public policy or economics , have all been cen
ter ed in a par t icular city wi th i n a region. Be that 
as i t may, de t ailed d isabili t y stat is tics by c i t y 
are, to the best o.f our knowledge, simply not avail
able, and the be s t information available suggests 
that d emand differe nces do not vary e nou.gh from city 
to city to explain the differences in usage rates 
observed. 
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FIGURE 4 Predicting transportation-disabled population as a function of the 
percentage of elderly. 
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ELIGIBILITY CRITERIA 

FIGURE 5 Scaled usage rates by eligibility criteria. 

SUPPLY ANALYSIS 

If it is not demand that determines service levels, 
perhaps it is supply. In this section the relation
ship between supply and service levels is investi
gated. 

The number of vehicles is used as a measure of 
the capacity of a system to provide service. At 
first glance this may appear to be a rather crude 
measure of capacity because some vehicles are much 
larger than others. However, a review of the most 
commonly used measure of system efficiency, passen
gers per vehicle-hour, used in paratransit systems 
across Canada shows values that range from about 2 
to 5, all of which can be achieved by a small vehi
cle, even a car or taxi. Thus, although large buses 
in theory can carry more people, it is questionable 
whether paratransit systems are able to use this 
extra capacity to any appreciable extent. For the 
kinds of gross effects under examination here, it 
was decided that vehicle counts were an adequate 
measure of capacity. 

To allow for meaningful comparison between cities 
with different populations, the ratio of people to 
vehicles was used as a relative measure of capacity: 

People-to-Vehicle Ratio = P/V 

where P is the population of center and V is the 
number of vehicles in paratransit service. 

A few paratransit systems make use of taxis to 
provide some rides. Where this occurs the vehicle 
counts for that city were scaled up to reflect the 
proportion of rides provided via taxis. That is, 

V(scaled) = V x [R(fleet) + R(taxis)]/R(fleet) (4) 

where R(fleet) is the number of rides provided per 
year by paratransit vehicles and R(taxis) is the 
number of rides provided by taxis. 

Figure 6 shows a plot of usage rates (i.e., rides 
per year per total population) against the people-

to-vehicle ratio. The relationship, although not 
perfect, clearly shows that high usage levels are 
associated with low people-to-vehicle ratios, and 
vice versa. From the graph one can see that in order 
to reach usage levels of 0. 4 to 0. 5 one needs at 
least one vehicle for every 15, 000 people in the 
general population, that one in 12,000 would be bet
ter, and that very few systems attain such ratios. 

One might think that the variability observed 
about the line in Figure 6 reflects differences in 
operating efficiencies, with those systems above the 
line more efficient and those below less efficient. 
But at least some of the variability appears to be 
explained by another cause, for, when systems far
thest from the line were investigated, it appeared 
that those much above the line in general had the 
shortest distance to cover per passenger i that is, 
an average vehicle distance per passenger of about 3 
to 5 km, whereas the average vehicle distance per 
passenger is defined as the total number of kilo
metres covered by all vehicles in a year divided by 
R, the number of rides provided. Conversely, those 
systems farthest below the line generally had much 
longer vehicle distances to cover per passenger--on 
the order of 12 to 18 km. 

Intuitively the longer the distances to be cov
ered the smaller the number of passengers that can 
be carried in any given time. This is confirmed in 
Figure 7 that shows a plot of average vehicle dis
tances per passenger against passengers per vehicle
hour statistics for each system. As average vehicle 
distances per passenger increase, passengers per 
vehicle-hour statistics decrease, and vice versa. 
From conversations with paratransit operators, it 
seems that passengers per vehicle-hour statistics 
are often used to compare the relative efficiencies 
of different systems. Figure 7 shows that such com
parisons can be misleading and should not be used in 
isolation. Perhaps passengers per vehicle-hour sta
tistics should be used mainly for measuring the ef
fect of operating changes within a system, all other 
things being equal. However, one can imagine arti
ficial methods of boosting this statistic (for ex-
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ample curtailing off-peak-hour service or restrict
ing the area served) that would boost the passengers 
per vehicle-hour statistics but degrade service. 

To study the distance effect further, Figure 8 
shows separate plots of those systems with short or 
long average vehicle distances per passenger. It is 
clear that at least some of the variability observed 
in Figure 6 is explained by the relative distances 
the various systems must cover in providing service. 
Other factors that are not included in "distance" 
but that also may help explain the variability in
clude traffic congestion and network effects. For 
example, two cities might have identical populations 
and paratransit vehicles, but, because of where dis
abled users live, where and when they want to 
travel, the area covered by the city, and the road 
network, the average trip might take 45 min in one 
city and cover 10 km whereas in the other city it 
might take 15 min and cover 5 km. 

It should be noted that this study counts all ve
hicles, including "spares," which puts those systems 

with old or unreliable vehicles at a disadvantage 
because they may have to keep a much higher propor
tion of their fleet on standby. Also, there is some 
variation in the number of hours of operation among 
systems, particularly for paratransit systems in 
smaller cities because these usually match the hours 
of operation of the regular urban transit i;ystem 
that may not operate, or may have reduced hours, on 
weekends. 

Therefore, although there are, no doubt, dif
ferences in operating efficiencies among systems, 
there is no reason to think these differences are 
great. What evidence there is, in fact, suggests 
that most systems are doing the best they can with 
the vehicles they have at their disposal, that ser
vice levels are determined to a large extent by the 
number of paratransit vehicles a system has, and 
that many operators (including, incidentally, those 
in some of our largest cities) are operating at 
levels that meet only a small fraction of the poten
tial demand. 
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Thus, many operators have the unhappy task of ra
tioning a scarce resource. This may explain to a 
large degree some of the, at first glance, arbitrary 
and inconsistent eligibility criteria that have been 
observed. A paratransit system manager might be 
loathe to widen eligibility criteria when a system 
does not have enough facilities to handle the exist
ing demand. These and other congestion indicators 
are discussed next. 

CONGESTION INDICATORS 

Congestion indicators include 

1. Stringent eligibility criteria--Systems ac
cept and reject various disability groups in an ap
parently haphazard manner. Such groups include the 
blind, the mentally disabled, disabled children, and 
the deaf. 

2. Restrictive procedures and usage results--One 
system allows a user to take at most three rides per 
day. Another requires bookings to be made in effect 
2 weeks in advance of the trip, but only confirms 
the trip 24 hr in advance. Another allows "social" 
trips during off-peak hours only. Another allows 
only wheelchair users to use the demand service. 

3. High levels of complaints--Complaints are 
mainly about booking problems. 

4. High refusal rates. 
5. High cancellation rates--These seem to be re

lated to long advance booking periods. Disabled 
people may not know in advance if their health will 
allow the trip or even if they will still want or 
need the trip, but to guarantee the trip it must be 
reserved long in advance. 

6. Long waiting lists--These exist particularly 
for subscription service. 

7. Black hole syndrome--Many operators are not 
really aware of where their system is in relation to 
the true demand for service. Many of the indicators 
contribute to artificially suppressing the demand 
for service to the point where many operators, re
gardless of their position on the service-level 
curve, feel that if they just had "one more vehicle" 
they could handle the demand. When that "one more 
vehicle" arrives, it is completely swallowed up with 
extra demand within a month or two, and the system 
appears to be back where it was. 

CONCLUSIONS 

Major conclusions are that service levels do vary 
dramatically from system to system in a way that 
does not appear to be explained by possible d if
ferences in the level of demand but in a way that is 
directly related to the size of paratransit fleets. 
There are high levels of unsatisfied demand across 
the country and a chronic shortage of fleet capac
ity. It seems that the various paratransit systems 
exhibit no strong differences in efficiencies. 

It is to be hoped that the results presented in 
this paper will prove useful to operators and urban 
transportation planners in monitoring and comparing 
the levels of service that are provided. Many opera
tors may not know where their system stands in rela
tion to basic demand and to other systems, and such 
information would be useful. In the past measures 
such as passengers per vehicle-hour were the statis
tics on the basis of which comparisons were made, 
and from results presented in this paper it would 
appear that such comparisons can be misleading if 
used in isolation from other factors. There is rea
son for concern that efforts at improving service in 
some paratransit organizations may be focused on im
proving efficiency, as measured by passengers per 
vehicle-hour statistics, when a more fundamental 
problem may existi namely, the lack of vehicles. It 
is hoped that this paper will encourage discussion 
of this point. 
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Mobility Training Program: Methods and Costs of 
Teaching Mentally Retarded Persons to 

Ride Public Mass Transit 1n Sacramento 
JANE K. STARKS, CATIE SIMPSON, and HEATHER MENNINGER 

ABSTRACT 

An examination is presented of the Mobility 
Training Program that was implemented in 
Sacramento, California, in response to an 
increasingly common phenomenon: the influx 
of mentally retarded clients of social ser
vice agencies to special efforts paratransit 
systems. In this instance, mobility training 
was initiated through the cooperative ef
forts of local special efforts providers, 
the regional transit agency, and various so
cial services and was designed to divert 
mentally retarded users of paratransit to 
the fixed-route bus system. As is typical of 
most training programs, a high rate of suc
cess was attained. Ninety-five of the 
ninety-seven clients accepted for training 
achieved independent travel ability. Eighty
five clients have continued to use the 
fixed-route system. Although the procedures 
followed in training clients remain con
stant, per capita training costs vary widely 
among different training programs. There
fore, the costs of mobility training in Sac
ramento are examined closely to determine 
how different strategies and policies affect 
both the cost and the cost-effectiveness of 
mobility training. The administrative loca
tion of training in the metropolitan plan
ning organization increased the overhead 
cost. However, labor policies permitting the 
use of paraprofessional trainers on a part
time basis, plus instruction practices that 
emphasized training at frequent intervals 
and exclusively during bus travel, greatly 
minimized the direct costs of training. 
Therefore, the cost of training in Sacra
mento was less than costs reported for some 
other programs. In addition, mobility train
ing plus subsequent travel is far more cost
effective than other special transit supply 
options in the Sacramento regional transit 
service area. 

During 1982 the Mobility Training Program (MTP) in 
Sacramento trained ninety-five adults, of whom all 
but five were mentally retarded, to travel indepen
dently on the fixed-route bus system. The MTP was 
initiated through the cooperative planning of spe
cial efforts transit providers and local social ser
vice agencies, and financed by state funds dedicated 
to special transportation needs. The purpose of 
training retarded persons was to reduce the demand 
of these citizens for peak-period subscription-type 
travel on local special efforts and human services 
specialized transit modes. 

The circumstances that prompted recourse to mo
bility training in Sacramento are not unique. A rel-

atively recent influx of mentally retarded patrons 
onto various special efforts paratransit systems has 
severely tested the ability of some of these systems 
to preserve previous levels of demand-responsive 
services. Although social and human service agencies 
have been the usual providers of mobility training, 
the recognition that mobility training permits the 
substitution of much less expensive mass transit 
modes for costly paratransit services has induced 
local special efforts systems and community organi
zations to inaugurate training programs in Detroit 
and Oakland, as well as Sacramento, that have been 
funded or in other ways supported by regional or 
state transportation agencies. 

This paper, therefore, is addressed to three dif
ferent audiences who might wish to undertake or to 
support mobility training for transit-disabled per
sons in their communities: 

Social service agencies whose transportation 
expenditures have preempted the provision of 
primary services to their clients; 
Paratransit systems that are operating at ca
pacity and therefore wish to divert patronage 
to fixed-route modes in order to serve the un
met transportation needs of persons for whom 
mobility training is not appropriate; and 

- Fixed-route transit systems, whether or not 
subject to federal or state accessibility di
rectives, who seek to address the mobility 
needs of transit-handicapped persons in a 
manner that can increase route productivity 
without the need for costly operational or 
equipment modifications. 

First, what mobility training is, why it is 
needed, and for whom it is appropriate are outlined. 
Then the implementation of the MTP and the training 
procedures that were used are described. Third, the 
cost components of mobility training at the MTP, in
cluding costs that are attributable to the strate
gies used to implement training, as well as costs 
that are related to client characteristics are dis
cussed. Fourth, the cost-effectiveness of the MTP is 
examined in relation to the costs of alternative 
transit supply options. The last part of the discus
sion is devoted to policies and perceptions that 
limit the service-effectiveness of mobility training. 

Because of the scarcity of published information 
about mobility training, especially information pre
sented from a transportation planning perspective, 
data from other training programs have been included 
to more fully illustrate some of the issues examined 
in this paper. 

CATALYSTS FOR MOBILITY TRAINING: NEED AND ABILITY 

Mobility training is a generic, nonmodal specialized 
transportation service that provides personal in
struction in travel skills to enable people to use 
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conventional fixed-route transit in an independent 
fashion. Mobility training programs for the retarded 
have been adapted from earlier training programs 
created for the blind and have retained a basic em
phasis on pedestrian skills and route recognition 
(1) • Persons who are mentally retarded, who can also 
be described as developmentally disabled, reveal 
significantly subaverage intellectual ability and 
deficits in adaptive behavior that are manifested 
during the developmental years (~). Therefore, mo
bility training for mentally retarded persons empha
sizes instructional techniques that overcome the 
cognitive barriers--poor visual acuity, deficient 
verbal skills, retention difficulties--that can pro
hibit their use of mass transit. A more complete 
discussion of the various travel barriers that con
front the mentally retarded is available in an ear
lier paper (1_) • 

As noted elsewhere, it is unclear to what extent 
mentally retarded individuals are represented in the 
data enumerating the national population of travel
handicapped persons <!-~). Nonetheless, mentally re
tarded persons should figure prominently in the na
tional count of the nominally transit disabled. This 
is due to the fact that 3 percent of all U.S. citi
zens, nearly 7 million persons, will be identified 
as mentally retarded at some point during their 
lives <ll. 

Demand for Paratransit services 

In the 1970s mentally retarded persons became the 
focus of federal and state expenditures that re
sulted from various legislative mandates [e.g., In
termediate Care Facilities for the Mentally Re
tarded, 1972; Rehabilitation Act, 1973; Supplemental 
Security Income, 1974; Education for All Handicapped 
Children Act, 1975 <!:!.>]. Consequently, social ser
vice administrators have observed that transporta
tion has emerged as a er itical factor in enabling 
mentally retarded clients to take advantage of the 
community-based educational, rehabilitative, and vo
cational programs made newly available to them 
(~-14). 

Encouraged by low-fare or no-fare policies, so
cial service agencies have become increasingly, and 
in some instances overwhelmingly, dependent on the 
most costly mode of travel for their mentally re
tarded clients: door-to-door demand-responsive ser
vices provided by special efforts systems. For ex
ample, more than one-third of the special efforts 
systems' ridership of the Southeast Michigan Trans
portation Authority (Detroit), Houston, and Fort 
Worth, and more than half of the ridership of 
Getabout, in southern California, is comprised of 
mentally retarded users (~1 ~). 

Estimates of national or local costs of transpor
tation services for the transit-handicapped are 
highly problematic. It has been noted that, in gen
eral, expenditures for transportation services by 
social and human service programs have been ex
tremely difficult to differentiate from other pro
gram costs <il . However, cost data obtained from a 
recent study by the Department of Developmental Ser
vices (DDS), which represents approximately 56,000 
mentally retarded persons in California, does sug
gest the magnitude of transportation spending for 
these citizens. For example, continuing a recently 
established trend of sharply escalating costs, the 
DDS spent a minimum of $20 million in fiscal year 
1982 for purchased transportation, predominantly 
door-to-door specialized services, for more than 
12,000 mentally retarded clients (13). These clients 
represent less than 2 percent of the 604, 931 state 
residents identified as transit handicapped by the 
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1980 Census of Population and Housing. Yet, expendi
tures by a state agency, which represents a single 
category of special needs recipients, exceeded the 
total ($19 million) state funds allocated by the 
California Transit Development Act to address the 
transportation needs of all transit-handicapped Cal
ifornians. 

The DDS has uncovered instances where transporta
tion costs for some individuals are inordinately 
high. In the most extreme case paratransit service 
for one client cost $112 per day, approximately 
$28, ODO per year. Furthermore, the payment of pre
mium fares has not guaranteed the provision of supe
rior levels of service: round-trip fares of $66, 
$72, and $84 have been charged for clients who must 
spend 3 to 4 hr daily in transit. 

Currently the DDS has issued policy recommenda
tions favoring mobility training, when feasible, 
over the purchase of specialized transportation ser
vices (]d). It seems probable that, if and when more 
agencies explicitly examine the costs of transport
ing their clients, mobility training will be more 
widely instituted as an alternative transportation 
measure. 

Latent Independent Travel Ability of Mentally 
Retarded Persons 

In 1972 the President's Committee on Mental Retarda
tion asserted that at least 89 percent of all men
tally retarded persons can be successfully mobility 
trained (14). The high rates of achievement attained 
by all programs described in the literature attest 
to this claim: 99 percent of 140 clients trained at 
the Center in Mental Retardation in Los Angeles (6), 
98 percent of the 97 clients from the MTP, 80 p;r
cent of the clients from the Ray Graham Center in 
Chicago (15), and more than 72 percent of the 68 
clients trained by the Wayne County Association for 
the Retarded in Detroit (16) were successfully 
taught independent travel skills during each pro
gram's first year of operation. Between 1972 and 
1982, 85 percent of the children trained by the New 
York City Board of Education acquired proficiency in 
independent travel (17). 

However, no criterion is available that can be 
used alone to preselect successful candidates for 
mobility training or even to restrict eligibility 
for special transportation services; intelligence 
quotients certainly are not useful. Psychometric 
measures have been emphatically rejected as invalid 
for predicting the probability of whether a higher
functioning individual can be successfully trained 
(_!,16, 18). Only 3 percent of all mentally retarded 
persons can be uniformly regarded as intrinsically 
incapable of training because they are profoundly 
retarded; that is, their IQs range from 0 to 20 
points (_!!). However, even here it is the exception 
that tests the rule: The Wayne County Association 
for the Retarded successfully trained a severely re
tarded person with an IQ of 20 to travel a route in 
the city of Detroit that required him to transfer 
between buses (16). 

Similarly, just as it has been impossible to pre
dict what personal or intellectual characteristics 
permit the retarded person to successfully adjust to 
living and working in the community (7), it has been 
difficult to determine the prerequi~ite attributes 
of the successful mobility training candidate. For 
example, the DDS attempted unsuccessfully to statis
tically differentiate 216 successful candidates from 
both the MTP and the East Bay training programs from 
a sample population of 2,505 mentally retarded coun
terparts who had not undergone training (~_). 
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The DDS did, however, subjectively isolate 20 at
tributes of 216 mobility-trained persons. These at
tributes are believed to correlate with successful 
mobility training (10), The mentally retarded mobil
ity-trained person ~ 

1. Is not profoundly retarded, 
2. Is not severely impaired by cerebral palsy, 
3. Is not severely impaired by epilepsy, 
4. Doe,; not i&C:1ve comulne<l severe loss or hear-

ing and vision, 
5. Is ambulatory or moves independently in a 

wheelchair, 
6. Is toilet trained, 
7. Has control of bladder during the day, 
8, Has control of bowels during the day, 
9. Has not caused serious physical injury 

within the past year, 
10. Does not have a major problem with self

injurious behavior, 
11. Does not cause serious property damage, 
12. Does not have a major problem with running 

away, 
13. Does not inappropriately undress self in 

public place, 
14. Is not overly resistive, 
15. Is able to associate time and events, 
16. Is able to keep attention focused on a 

single 
17. 
18. 
19. 

activity, 
Is able to follow safety rules, 
Remembers instructions, 
Has either verbal or nonverbal 

language, and 
expressive 

20. Has either verbal or nonverbal receptive 
language. 

These attributes are believed to correlate with suc
cessful mobility training. Although intuitively rea
sonable, this list is not a valid preselection tool; 
virtually the entire non-mentally retarded mass 
transit ridership could safely be presumed to meet 
the criteria. Furthermore, the high rates of success 
reported by training programs suggest that such se
lection tools are superflous, if only because it is 
probable that only those candidates who are regarded 
as likely to succeed are referred for training. In 
addition to innate ability, the variables that cur
rently determine selection for training are the in
dividual's proximity to transit, the approval of 
parents or guardian, and the individual's need for 
transportation to a particular destination. 

MOBILITY TRAINING PROGRAM 

Background 

Sacramento County is a low-density, largely subur
banized region with a population estimated in 1980 
to be approximately 783,381 (19). The city of Sacra
mento, the urban center, has"-275,741 residents. The 
population density of the city, 2,981 persons per 
square mile, is six times greater than that of sur
rounding communities. The average density of the 
countywide area is 709 persons per square mile. 

Two aided transit systems operate under the aegis 
of the Sacramento Rapid Transit District. Both sys
tems, Regional Transit (RT), the fixed-route bus 
system, and Paratransit, Inc. (PI), the special ef
forts system, are the major suppliers of specialized 
paratransit services. A total of 1,310 one-way trips 
per weekday are provided by RT and PI. Approximately 
85 percent, or 1,113 trips, are taken by mentally 
retarded clients of social service agencies, 

Regional Transit, which serves the county of Sac
ramento, supplies 70,000 trips daily on a fleet of 
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240 buses (23 of which are lift-equipped). From its 
fleet RT also operates the RT Special, a specialized 
fixed-route service used exclusively by mentally re
tarded patrons who are sponsored by the Sacramento 
Association of Retarded Citizens. The RT Special 
serves 350 people on eight routes during off-peak 
hours and provides approximately 716 one-way trips 
per weekday to congregation sites. 

Paratransit, Inc., supplies advance-notice, 
demand-responsive, and subscription doorstop ser
vices to the frail elderly and physically disabled, 
in addition to the mentally retarded, within Sacra
mento city limits. Twenty of PI's 28 vehicles are 
lift-equipped. In fiscal year 1981 PI provided an 
average of 594 trips per weekday and 54 trips per 
weekend day. 

The circumstances that prompted the implementa
tion of mobility training in Sacramento confirm the 
more general observation that claims for service by 
special users, which are addressed through commu
nity-based planning and financed through dedicated 
funds, constitute a significant impetus for the 
adoption of paratransit innovations (3..Q_). Regional 
Transit, PI, and various social service agencies 
formed a coalition to institute mobility training as 
a means of reallocating existing systemwide demand 
for paratransit service by diverting mentally re
tarded users to RT's conventional bus service. In 
Sacramento, limited paratransit capacity adversely 
affected providers and consumers of special trans
portation services. Both the RT Special and PI had 
waiting lists for their subscription services. More
over, PI' s overall capacity had become increasingly 
devoted to subscription travel, to the detriment of 
elderly or physically handicapped patrons with more 
occasional needs for travel. Before the MTP was be
gun, PI was unable to fulfill 35 percent of trip 
requests for demand-responsive services (21) • 

Regional Transit formally submitted the proposed 
training program to the California Department of 
Transportation. The Secretary's Discretionary Fund 
for Public Transportation Needs, created by Senate 
Bill 620, supplied the grant monies. Regional Tran
sit subcontracted the grant to the Sacramento Area 
Council of Governments (SACoG), the metropolitan 
planning organization, who implemented the MTP dur
ing a 1-year demonstration period. 

The SACoG organized the Mobility Training Ad
visory Committee (MTAC) to assist the development of 
the MTP and to oversee the conduct of training. The 
following agencies participated: RT, PI, Alta Cal
ifornia Regional Center, the California Department 
of Rehabilitation, the Community Services Planning 
Council, the Easter Seal Society, Goodwill Indus
tries, the Developmental Disabilities Council, Re
aources for Independent Living, the Sacramento 
Association for the Retarded, Training Toward Self
Reliance, and United Cerebral Palsy. The committee 
met monthly and proved to be a fruitful source of 
client referrals. Training began in January and con
cluded in September 1982, The MTP is currently ad-
111lnh1tereu l.Jy PI on a fee-for-service basis. 

Instruction 

A uniform training curriculum is dictated by the 
cognitive attributes of mentally retarded persons 
and by the need to ensure client safety. Therefore, 
virtually all reported training programs, including 
the MTP, rigorously adhere to training procedures 
that include the following elements: instruction in 
pedestrian and premobility skills and emergency pro
cedures, one-to-one instruction on the fixed-route 
mode until the client achieves mastery of the route, 
and covert observation of the client from a separate 
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vehicle when the client first travels alone <1rlrll, 
15-~,B_,23). 

During the first year 97 clients were accepted 
for training. Thirty-three percent of these clients 
were diverted from the RT Special; 15 percent were 
diverted from PI' s subscription service. Over half, 
52 percent, of the clients had relied on served 
trips from family members before training. 

To be accepted for training the client had to 
meet several eligibility criteria. She or he had to 
be ambulatory (assisted by walking aids if neces
sary), sighted, able to sit and stand unassisted, 
able to communicate name, address, and telephone 
number (or display printed information) , able to 
communicate needs if verbal, and able to display ac
ceptable social comportment. 

Before instruction began, the trainer examined 
the route to be taught locating bus stops and iden
tifying, and perhaps photographing, landmarks that 
indicated destinations or transfer points. The 
trainer also prepared documents for the client, in
cluding emergency identification and route cards in 
addition to bus passes. 

The client's premobility skills were evaluated by 
the trainer in the client's home. This assessment 
accomplished two purposes. The first objective was 
the diagnosis of the client's idiosyncratic 
strengths and deficits in travel and pedestrian 
skills so that an appropriate training regimen could 
be devised. The second, more subtle, purpose of the 
home-based interview was the introduction of the 
trainer to the client in familiar, reassuring sur
roundings. This allowed the trainer to identify, and 
perhaps alleviate, any fears for the safety of the 
client disclosed by the family or care provider. 

Training was conducted on the route at the times 
needed for travel so that disruptions in the cli
ent's attendance at workshops or programs were 
avoided, Contact between the instructor and the 
client was frequent, usually twice daily, so that 
newly learned skills could be quickly reinforced. 
More details concerning training will be presented 
later. However, a comprehensive explanation of the 
training process used at the MTP, as well as de
scriptions of the specific disabilities attendant to 
mental retardation, is available in the MTP Mobility 
Training Handbook (23) • 

COSTS OF THE MTP 

The uniform character, noted earlier, of training 
procedures employed by various training programs 
contrasts sharply with the diversity and flexibility 
displayed by these same programs in how mobility 
training has been implemented. Training, to date, 
has been administered in diverse institutional set
tings, under various funding arrangements, on dif
ferent scales of magnitude, and used different labor 
policies. The variability evinced in the ways mobil
ity training has been undertaken is accompanied by 
variation in training costs among programs. Costs 
range from $288 per person, reported for the Center 
in Mental Retardation in Los Angeles (~), to nearly 
$1,800 per person, reported by the Wayne County As
sociation for the Retarded in Detroit (16) • 

Some portion of the disparity betwe~ per capita 
costs of training is probably attributable to dif
ferences in clients' abilities or in the learning 
difficulties presented by particular transit sys
tems. However, some of the disparities in cost may 
reflect inefficiencies in the conduct of training. 
In this section what the MTP cost and why are ex
amined carefully to identify policies and strategies 
that will minimize the cost of training so that more 
individuals can be trained per dollar amount of in
vestment. 
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Training Cost Components 

The ratio of the total number of persons success
fully trained, 95, to the full cost of training, 
$65,700, yields a per capita cost of training of 
$692 for the MTP. Table 1 shows both the recon
structed full costs and the expenses of the MTP. All 
training was performed during travel, and there were 
no vehicle or equipment purchases. Therefore, direct 
and indirect services were the only cost components. 

It was observed that some social service agencies 
may underestimate the need for, and therefore the 
costs of, overhead for mobility training. The major
ity of both costs and manhours expended for training 
at the MTP was devoted to the performance of many 
important indirect services: accounting, monitor
ing, program start-up, hiring and orientation of 
trainers, marketing, preparation of the training 
manual, data collection, route selection, client 
assessments, and obtaining bus passes. 

TABLE 1 Training Cost Components of the Mobility Training 
Program 

Salaries 
Benefits 
Office rent 
Utilities 
Communications 
Supplies 
Books 
Data processing8 

Memberships' 
Legal Services' 
Consultants' 
Mileage 
Printing 

Total grant expenses 
RTD-donated bus passes 

Full costs 

Direct 
Costs($) 

18,500.00 

0.00 

3,957.00 
793.00 

23,250 .00 
J,000.00 

26,250.00 

Indirect 
Costs($) 

25,250.25 

14,199.75 

0.00 
0.00 

39,450.00 

39,450.00 

Total 
Costs($) 

43,750.25 

14,199.75 

3,957.00 
793.00 

62,700.00b 

62,700.00 

~Indirect expenses of SACoG that wt"rc not incurred by the MTP. 
Standard accounting vr C'cdures (dirt: t labor costs constitute the basis against which 
indirect costs are charged) were used by the Sacramento Area Council of Governments 
to derive the expenses of the MTP (23). 

Table 2 shows how financial costs were allocated 
among direct and indirect services. Indirect ser
vices cost $39, 450, an amount representing 63 per
cent of total financial costs. Although trainers 
performed several indirect services (client assess
ments, route selection, data collection), their sal
aries were treated entirely as a direct cost. Spend
ing for training clients, the only direct service, 
was altogether $23, 250, approximately 37 percent of 
the total financial cost. This dominant relationship 
of indirect to direct costs manifested by the MTP 
would probably hold true for any training endeavor, 
regardless of total program expenditure. 

Impact of Institutional Setting on Training Costs 

The MPT exemplifies the general observation that the 
provision of paratransit services by large organiza
tions, which possess a complicated management infra
structure, imposes a burden of overhead costs for 
administration; such costs will preempt funds that 
could better be used for service delivery (20) • 

The administration of the MTP by SACoG increased 
total costs in two ways. First, the MTP was located 
in a large, diverse agency that practiced standard 
accounting procedures whereby direct labor costs 
constitute the basis against which indirect costs 
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TABLE 2 Labor and Cost Inputs Allocated by Staff Level 

Manhours 

Avg 
Hours 

Staff No . of per Total 
Level Persons Person Hours 

Indirect 
SACoG 7 74 519 
Project coordinator _l 1,884 .L.§..§.±_ 

Subtotal 8 300 2,403 
Direct 

Trainers __§_ 714 4 287 

Overall 14 477.9 6,690 

are charged. The salaries and expenses of the train
ers were assessed for some of SACoG's overhead ex
penses that did not correspond to actual training 
costs. Therefore, overhead expenses not incurred by 
the MTP, such as data processing, memberships, legal 
services, and outside consultants, were cross
subsidized by the MTP grant funds. 

More critical, overhead costs were increased by 
the participation of senior staff members of SACoG 
in the MPT. As shown in Table 2, seven full-time 
administrative SACoG staff members, most of whom 
were highly compensated in terms of salaries and 
benefits, devoted, on a part-time basis, a total of 
519 manhours that were billed to the MTP. Although 
these individuals contributed 8 percent of the total 
of 6, 690 manhours expended on the MPT, the average 
hourly cost of their services, $43.95, totaled 
$22,810.61, which represented 36 percent of the 
total grant monies of $62,500. The project coordina
tor, who was hired for the exclusive purpose of 
supervising the MTP, was the only SACoG staff member 
involved full time in the training project. However, 
she contributed over 78 percent of the manhours re
quired for administration at an average hourly cost 
of $8.83, less than 43 percent of the total overhead 
cost of $39,450. 

Finally, the assertion that the appropriate 
framework for paratransit implementation seems to be 
the community, the workplace, and the social service 
center (20) is applicable to the MTP in its current 
location:--using the same instructional techniques 
and the same labor practices, but now located at PI, 
mobility training currently costs approximately $500 
per person (recovered through a fee for service), 
nearly 28 percent less than the per capita cost of 
$692 for training administered through SACoG. 

Deployment of Direct Labor and Minimization of Costs 

Despite the costs imposed because of institutional 
location, substantial cost savings were achieved in 
the hiring and deployment of direct labor because of 
low wages, variable hours, and training practices. 
Six part-time paraprofessionals performed all of the 
training as well as several administrative duties. 
Trainers were paid salaries and expenses but no 
benefits. Direct labor costs, $5.42 per hour, were 
consequently low. Trainers contributed 63 percent of 
the total manhours for the MTP, but incurred only 37 
percent of the total financial cost (Table 2). 

If a professional training staff had been de
ployed at the MTP, total program costs would prob
ably have been doubled without a commensurate in
crease in the number of clients trained. As more 
clients are mobility trained, the issues of risk or 
liability associated with the use of paraprofes
sional trainers may become increasingly important. 
It is important to note, however, that special edu-

Expenditures 

Percentage Avg Hourly Percentage 
of Expense of 
Program per Total Program 
Total Person($) Expense($) Total 

8 43.95 22,810.61 JG 
~ 8.83 16,639.39 ...Il... 

36 16.42 39,450.00 63 

....2.±. 5.42 23,250.00 _]]_ 

100 9.37 62,700.00 100 

cation professionals have endorsed the use of non
professional trainers as a way to substantially re
duce training costs (11). Of course, the supervision 
of training by qualified persons is imperative. 

The critical minimization of costs, however, was 
accomplished by the deployment of instructors on a 
part-time, variable basis. Training capacity, or 
manhours, corresponded directly to the availability 
of clients for training. Therefore, the direct costs 
of training varied according to daily, weekly, or 
even seasonal fluctuations in client intake (fewer 
referrals are received during holiday seasons; in
clement weather disrupts training; no-shows occur 
because of illness) • 

Training Practices, Client Characteristics, and Costs 

Although comparable data are not available from 
other programs, the MTP minimized instruction time 
because of the following practices: All training 
was conducted on the bus and at frequent intervals. 
Training required an average of 25 hr per client. An 
average of 12 one-way trips (at an average trip 
length of 5 miles) was taken by the client during 
training. Training was usually completed within a 
week to 10 days. 

It has been asserted that group instruction at 
one site reduces the overall costs of training (22). 
However, unless the subjects of training are chil
dren in a classroom, or more severely handicapped 
adults who need extra instruction in premobility 
skills, group training is believed to be redundant. 
Skills must be retaught when bus travel begins. 
Moreover, group instruction may encourage a commit
ment to more expensive strategies, such as hiring 
full-time professionals or purchasing equipment, as 
well as require a facility, which might offset the 
economies of scale attained by an enlarged instruc
tor-to-pupil ratio. 

Despite the likelihood of ultimate success, cli
ent character is tics, such as the severity of retar
dation or the presence of other handicaps, can and 
do influence the amount of effort required to train 
different clients. This may cause per capita costs 
of instruction to vary greatly within one program. 
For example, the cost of training paid by the 
Lanterman Regional Center in Los Angeles ranged from 
a minimum of $140 to $3,888 spent to train one per
son who was both blind and mentally retarded. Her 
training required over four times the mean cost of 
$891 spent in training 24 other retarded clients in 
the program. Similarly, the MPT expended 120 hr to 
train one individual who was retarded and deaf. 

It is noteworthy that multiply handicapped re
tarded persons can be mobility trained. And, even 
though the cost of training is substantially in
creased, it may be more cost-effective to train 
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these individuals than to continue supplying them 
with specialized transportation. 

EVALUATING THE EFFECTIVENESS OF MOBILITY TRAINING 

The ability of the individual to learn independent 
travel skills and his or her propensity to use 
fixed-route transit after the completion of training 
together represent the sum and substance of any mo
bility training endeavor. Accordingly, it is appro
priate to address questions that social service 
agencies or special effort providers might have con
cerning the wisdom and financial risk of investing 
in mobility training for mentally retarded persons: 
What risks do clients incur during training and sub
sequent travel? How long are travel skills retained? 
What additional costs are required for further 
training, if it is necessary? 

Risks and Benefits of I ndependent Travel 

To date, one client of the MTP has been injured as a 
consequence of using public transit. After the com
pletion of training and B months of continuous 
travel she was struck down and her leg broken when 
she ran in front of a car when hurrying to catch her 
bus. This accident is the only known incident of 
travel-related physical injuries sustained by a men
tally retarded person who has been travel trained. 
Mobility training programs have excellent safety 
records to date, and no actuarial data are available 
that would suggest that mentally retarded public 
mass transit patrons are subject to greater risks 
than are users of normal intelligence. 

The inherent risk does exist that mentally re
tarded persons who use public transportation modes 
to pursue normal activities in the community will be 
more vulnerable to accidents than if they remained 
in protective care and were transported on closed 
systems. Nonetheless, the risks are compensated by 
the benefits to the client of increased mobility 
that may open new employment and recreational oppor
tunities, as well as the substantial gains in social 
competence, initiative, and self-confidence noted in 
the clients of the MTP. 

Retention of Travel Skills 

The travel behavior of clients trained at the MTP 
suggests that the risk that a retarded person will 
simply forget critical travel skills is low. A sur
vey of clients conducted 3 months after the demon
stration period ended in September 19B2 showed that 
BS of the 9S clients who completed training con
tinued to use RT buses on a regular basis. In a very 
few instances trainers spent additional time with 
clients after independent travel had begun. However, 
this was done to allay the fears of parents, not be
cause the clients actually needed to be retaught 
route skills. A client who withdrew from travel for 
a while might need some retraining. But it has been 
noted elsewhere that clients who did not travel 
after the successful completion of training retained 
their travel skills for at least a year (22). 

However, 2S graduates of the MTP did--"have to be 
trained on new routes because RT rerouted its buses. 
For these 2S persons, all of whom were retarded, ad
ditional training required only 20 percent of the 
initial training time of 2S hr. Instead, these indi
viduals needed an average of S hr of instruction 
that required two one-way trips (usually in a single 
day). This suggests that most of the initial train-

S7 

ing involves the learning of generic travel skills 
that the individual can later transfer to learning 
new routes. Through the addition of more routes to 
an individual's repertoire, his or her mobility can 
be significantly enhanced with a small incremental 
increase in overall cost. 

Cost-Effective.nea s of the MTP 

Both the percentage of clients who are successfully 
trained and the percentage of clients who continue 
to use transit after training is completed consti
tute fundamental measures of mobility training per
formance. Both measures embody, to some extent, the 
relative cost-effectiveness of different training 
programs. The second measure, the posttraining use 
of transit, will be used here to compare the cost
effectiveness of mobility training and subsequent 
travel with alternative transit supply options that 
are available in the Sacramento public transit ser
vice area. 

An incremental cost per trip has been calculated 
for mobility training so that the costs of other 
transit systems can be compared. It is assumed that 
the BS clients who were using RT 3 months after the 
end of the demonstration period will continue to do 
so on a daily basis. Therefore, the trip rate for 
travel during training and for subsequent indepen
dent travel is postulated to be S04 one-way trips 
per year. Finally, the per capita cost to train of 
$73B (the quotient of the full costs of training, 
$6S, 700, divided by the BS actual users) is amor
tized over the annual trip volume of 504 one-way 
trips yielding an incremental cost of training per 
trip of $1. 41. 

Table 3 shows the full costs, the user costs, and 
the net transit subsidies of other transit options 
in relation to mobility training. Comparing the 
ratio of the combined full costs of both training at 
the MTP and travel on RT with the full costs of 
other transportation services reveals the opportu
nity costs to taxpayers of providing individuals 
with paratransit who instead could or should be mo
bility trained. For example, the opportunity cost 
ratio of the full cost of training and travel to the 
full cost of PI service is 2. 75. This means that, 
for the cost of supplying one person with travel on 
PI, at least two persons could be diverted to RT. If 
all BS clients continue to travel after the first 
year, the full cost becomes travel on RT, and the 
opportunity costs relative to specialized services 
increase correspondingly. The opportunity cost ra
tios of the full cost of services on the RT Special 
and on PI to the full cost of conventional bus ser
vice would then become 1.42 and S.9B, respectively. 

The cost-effectiveness of mobility training is 
more striking when evaluated from the perspective of 
the regional transit agency, the Sacramento Rapid 
Transit district. Regional Transit donates the 
travel of both trainers and clients during training 
and sells handicapped users passes to clients who 
continue to travel. The net transit subsidy for the 
first year of training and travel on RT is $0.92 per 
one-way trip, an incremental increase of only $0.05 
over the average subsidy of $0.B7 per trip for hand
icapped users (who do not require wheelchair lifts). 
Furthermore, the net transit subsidy to divert men
tally retarded users is only lS percent of the sub
sidy of $6.47 per trip for PI. This implies that the 
opportunity costs of not training are significant 
for the Sacramento regional transit system: the 
foregone productivity of one passenger on PI is 
seven passengers who could be trained to use RT. 



58 Transportation Research Record 973 

TABLE 3 Comparative Costs of Sacramento Rapid Transit District Supply Options 

Full Cost Price to User Net Transit Subsidy 

Per Total per Per Total per Per Per 
One-Way Passenger One-Way Passenger One-Way Passenger 

Mode System Trip($) per Year($) Trip($) per Year($) Trip($) per Year($) 

Conventional Transit 
Fixed-route bus Regional transit 1.25 630 0.35 192 0.87 438 

Specialized Transit Services 
Mobility training plus fixed-route bus MTP and Regional Transit 2.71 3 1,366 I. 76b 902 0.92 464 
Specialized fixed-route subscription Regional Transit Special 1.77 892 0.50 240 1.27 652 

bus 
Demand-responsive & subscription Paratransit, Inc. 7.47 3,765 1.00 504 6.47 3,260 

paratransit 

a $2. 71 is the combined costs of $1.25 per trip and the incremental cost ($1 .41) of mobility training. Sl.41 ::: $738.00 (the full cost to trnin one person who continues to use transit)/504 
bOfUM\."ll)' trlpt {th~ pre.1.umed base trip \'O lume for one clien t d urln& the year of training and travel). 

$ .1.?9 ~ Sl.41 (lncremcml'l l cost)+ SO.JS (u,;er cht1r~a). Notl:J Chai other costs in the price column are actual revenues generated by user fees that are charged on a monthly basis (e.g., 
Ro:slO•lrJI Tran~il k lU n handicapped ~er IJlliSl for S I 6.00 monlhly). 

Service-Effectiveness of Mobility T~aining 

Despite the cost-effectiveness of training, the de
mand for training has been low. The Department of 
Developmental Services for the state of California 
reports that a total of 451 mentally retarded per
sons (including the clients of the MTP) have been 
trained out of a statewide caseload of 56, 000 per
sons 16 years of age or older and living in the com
munity (13). 

Two factors reduce the demand for training. As 
data in Table 3 suggest, for social service agencies 
the relevant costs governing the decision of whether 
to mobility train clients may be the prices charged 
for alternative special transit services rather than 
the full costs of providing them. For example, so
cial services in Sacramento must now pay for mobil
ity training and for the user passes for RT; the 
cost for both exceeds the costs to the users of the 
other specialized transit services. Thus there may 
be little cost incentive to train clients if special 
efforts systems are effectively in competition with 
providers of mobility training. 

More important, it has been noted that parents 
are likely to oppose the attempts of social service 
agencies and schools to teach their retarded off
spring skills that prepare them for a normal life in 
the community (~). In keeping with this tendency, 
parents are especially prone to oppose mobility 
training i training programs often identify parental 
resistance as a major difficulty (..!.?,,.!£,..!.!!_,23). 

A significant amount of parental reluctance in
evitably affects both the effectiveness of training 
and, indirectly, the costs by preventing qualified 
individuals from being trained, inducing an overly 
cautious approach to training that results in more 
hours of instruction than necessary to learn skills, 
and preventing successfully trained clients from 
continuing independent travel. At the MTP only one 
parent prevented her successfully trained daughter 
from subsequently traveling on RT. However, in De
troit 11 of the 48 clients who were successfully 
trained were not allowed by their parents to con
tinue to travel on city buses despite the special 
care taken and the success achieved in ensuring the 
safe travel of the clients (_!§) • 

CONCLUSION 

The MTP has demonstrated that mobility training can 
be an inexpensive auxiliary transportation service 
that promotes the use of fixed-route transit by 
handicapped persons who would otherwise patronize 
special efforts systems. Although strictly compar-

able data are either cryptically presented or 
omitted from the training literature, it does appear 
that the MTP successfully trained retarded persons 
in less time and at lower cost than did other pro
grams, due in part to the training regimen and the 
labor policies applied to instructors. 

So that various training results can be compared 
and more efficient training practices developed, 
providers of mobility training should more rigorously 
collect and report training data. It would be useful 
if variables related to client traits, transit mode 
service characteristics, and teaching methods were 
correlated with the rate of success and the amount 
of time and money required for training. Further
more, the travel behavior of mentally retarded per
sons should be evaluated both before and after 
training, as well as be compared with the travel be
havior of retarded persons who remain patrons of 
special transportation services, to determine the 
impact independent travel ability may have on mobil
ity, on the substitution of fixed-route modes for 
paratransit, on induced tripmaking, and on the abil
ity of the person to secure competitive employment 
and better living arrangements in the community. 

This information would be particularly enlighten
ing for federal and state transportation policy 
makers who are currently investigating cost-effec
t ive responses to the needs of the transportation 
handicapped. Careful and comprehensive reporting of 
mobility training will ensure that it is included in 
the body of recognized transit supply options and 
that the tr ipmaking needs and patterns of mentally 
retarded persons are distinguished from those ex
hibited by other subgroups of the transportation 
handicapped. 

ACKNOWLEDGMENT 

Several persons contributed in f ormation and clarity 
to this paper: Sandra Rosenbloom of the University 
of Texas at Austin; Herb Reinl, Chief of Program De
velopment and Evaluation Branch, CalTransi Betty 
Gralicker, Lanterman Regional Center in Los Angeles; 
Tadashi Mayeda; and Newell Starks, Jr. The views ex
pressed herein are solely those of the authors. 

REFERENCES 

1. 

2. 

M.D. Laus. Travel 
capped. Charles c. 
1977. 

Instruction for the Handi
Thomas, Springfield, Ill., 

H.J. Grossman. A Manual on Terminology and 
Classification in Mental Retardation. Special 
Publication 2. American Association on Mental 
Deficiency, Washington, D.C., 1977. 



Starks et al. 

3. 

4. 

J.K. Starks. Mobility Training for the Re-
tarded: An Issue of Public Transit Accessibil-
ity. In Transportation Research Record 830, 
TRB, National Research Council, Washington, 
D.C., 1981, pp. 21-25. 
H. Meier. Accessible Public Transit: A History 
and Overview of Accessible Transit Provision in 
the United States. United Cerebral Palsy Asso
ciation of San Francisco, 1981. 

5. s. Rosenbloom. Federal Policies to Increase the 
Mobility of the Elderly and Handicapped. Jour
nal of the American Planning Association, Sum
mer 1982, pp. 335-350. 

6. J.K. Starks. Two Options for the Travel Needs 
of the Mentally Retarded: Implications for 
Productivity and Cost-Effectiveness. In Trans
portation Research Record 850, TRB,~ational 
Research Council, Washington, D.C., 1982, pp. 
25-31. 

7. R. Edgerton. Mental Retardation. Harvard Uni
versity Press, Cambridge, Mass., 1979. 

8. R. Meyers. Like Normal People. McGraw-Hill, New 
York, 1978. 

9. R. Bruininks et al. Management Problems in Com
munity Residential Facilities. Mental Retarda
tion, Vol. 18, No. 3, 1980, pp. 125-130. 

10. State of California Department of Developmental 
Services. Proc., Conference on Mobility Train
ing: Persons with Developmental Disabilities, 
Nov. 18-19, 1982. 

11. M. Hughes et al. Travel Training for Excep
tional Children: Public Transportation is a 
Classroom Too. Teaching Exceptional Children, 
Summer 1977, pp. 90-91. 

12. G. O'Connor. Home is a Good Place: A National 
Perspective of Community Residential Facilities 
for Developmentally Disabled Persons. Monograph 
2. American Association on Mental Deficiency, 
Washington, D.C., 1976. 

13. Transportation. Final Report. State of Califor
nia Department of Developmental Services, 1983. 

14. 

15. 

59 

Transportation and the Mentally Retarded. The 
President's Committee on Mental Retardation, 
Washington, D.C., June 1972. 
E.M. Jordan. Development of a Mobility Training 
Program for Young Adult Trainable Mentally 
Handicapped Clients at the Ray Graham Center. 
Nova University, Fort Lauderdale, Fla., Sept. 
1975. 

16. D.D. Mobility Training Program. Fourth Quarter/ 
Final Report. Wayne County Association for the 
Retarded, 1982. 

17. L.J. Pignataro and J. Ulerio. Portable Inter
section to Accelerate Travel Training of Men
tally Handicapped Children. In Transportation 
Research Record 847, TRB, National Research 
Council, Washington, D.C., 1982, pp. 57-62. 

18. M.D. Laus. Orientation and Mobility Instruction 
for the Sighted Trainable Mentally Retarded. 
Education and Training for the Mentally Re
tarded, Vol. 9, No. 2, April 1974, pp. 70-72. 

19. General Population Statistics of California. In 
1980 Census of the Population, Bureau of the 
Census, 1980. 

20. D.W. Jones. Institutional Dynamics of Paratran
sit Implementation. In TRB Special Report 186: 
Paratransit: 1979, - TRB, National Research 
Council, Washington, D.C., 1979, pp. 21-26. 

21. Crain and Associates. Paratransit, Inc., Spe
cial Transportation Service in Sacramento. Re
port UMTA-MA-06-0049-81-6. UMTA, U.S. Depart
ment of Transportation, July 1981. 

2 2. N .A. Neef et al. Public Transportation Train
ing: in Vivo Versus Classroom Instruction. 
Journal of Applied Behavior Analysis, Vol. 3, 
No. 11, fall 1978, pp. 331-344. 

23. Mobility Training Demonstration Evaluation Re
port. SACoG 82-048. Sacramento Area Council of 
Governments. Oct. 1982. 

24. D.M. Ferrara. Attitudes of Parents of Mentally 
Retarded Children Towards Normalization Activi
ties. American Journal of Mental Deficiency. 
Vol. 84, No. 2, 1979, pp. 145-151. 




