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Consideration of Special User Groups in
Regular Transit Operation and Finance

MANOUCHEHR VAZIRI

Information from the Urban Mass Transportation Act Section
15 Reporting System and the Bureau of the Census was used as
the data base for characterizing and evaluating regular transit
services and funding for special user groups of the young, the
elderly, the poor, minorities, and the carless. For the selected
101 urbanized areas, 32 relevant variables that reflect four
distinct sets, transit resources per capita, transit services per
capita, transit consumption per capita, and attributes of spe-
cial user groups, were identified. After the variables accuracy
and variability were assessed, correlation analysis revealed
that transit resources per capita, transit services per capita,
and transit consumption per capita are omnly 12 percent
pusitively correlated with special user group attributes. For
expedient assessment of attributes of special user groups in
urban areas, a composite measure that reflects the overall
status of the population of the young, the elderly, the poor,
minorities, and the carless was developed. Transit resources
per capita, transit services per capita, and transit consumption
per capita were found to be either negatively correlated or not
significantly correlated with the composite measure. The
results of correlation analyses revealed that transit funding
and operations do not appear to create more egalitarian dis-
tribution of income and mobility. Such findings have not been
previously addressed In transit literature. The composite mea-
sure is suggested for use as an index for planning for the use of
transit funding and operations in addressing social equity
issues.

Inadequacy of transportation services represents a serious con-
straint on the physical and emotional well-being of certain
groups of urban residents. The carless, the poor, the hand-
icapped, the elderly, minorities, and the young suffer serious
disadvantages from not being adequately served by the vast
automobile-based transportation systems throughout the United
States. Many studies have concluded that these groups of urban
residents have, vis-a-vis society, certain general disadvantages
in mobility and accessibility, which make them of special
concern, in an equity sense, in the provision of public transit
services (I-8). Provision of special services is often perceived
as the only solution when the majority of the population of
these groups is able to use regular transit services (9, 10).

In recent years studies of the public transportation of special
user groups have been numerous (/7). These studies have
focused mostly on special services for the elderly and the
handicapped and have covered only a limited geographic
region. A number of other studies have focused on transit
performance and subsidies (11, 12). A review of the literature,
however, revealed that evaluation of regular transit operations
and funding in terms of special user groups has hardly ever
been addressed (5, 13—-16). Justification of subsidies based on
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the concept of social equity comprises an indispensable objec-
tive of public financial support for transit. Taxes are levied to
support transit operations and services for those who cannot
pay their full cost and do not have access to alternative means
of transportation. The present study is an attempt to character-
ize and evaluate regular transit services and funding in relation
to special user groups of the young, the elderly, the poor,
minorities, and the carless. The objective of the research
reported herein was to determine whether regular transit opera-
tions and subsidies are indeed consistent with the needs of
special user groups throughout the United States.

Although there is considerable discussion about the unique-
ness of both transit systems and their markets, a macroscopic
nationwide study such as this is useful for incorporating infor-
mation about the population of special user groups in transit
decision making. By characterizing the status of regular transit
systems in relation to the young, the elderly, the poor, minor-
ities, and the carless, transit decision makers can improve their
policies, with a sense of equity, for meeting the mobility and
accessibility needs of these groups of citizens. Funding and
planning agencies could incorporate this information in
resource allocations to provide more equal opportunities in
community transportation.

DATA BASE

The nationwide scope and limited resources of this study
required the use of centralized data sources. The only reason-
able source of transit operational and financial data was the
Urban Mass Transportation Act Section 15 Reporting System.
Annual data, as reported for the fiscal year between July 1,
1979, and June 30, 1980, were used (I7), Data that define
attributes of the young;, the elderly, the poor, minorities, and the
carless were extracted from 1980 Bureau of the Census data
bases. Lack of appropriate centralized sources of data on the
handicapped population at the urbanized-area level prevented
the inclusion of this special user group in the study. Further-
more, lack of centralized and appropriate sources of data on
special services for the handicapped prevented incorporation of
this component of service in this study. Special services are
often provided for the handicapped, and exclusion of informa-
tion on the handicapped and special services for them is more
justifiable than is inclusion of only one type of these data.
Special service supply and demand relative to the handicapped
are therefore viewed as atiributes of an exclusive mode that
constitutes a separate dimension of the problem and are not
discussed herein.

Census data are reported both for various levels of govern-
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mental jurisdiction and for various geographic levels. Section
15 data, on the other hand, are reported only by transit opera-
tors. Merging of data from these two sources required a com-
mon geographic base. The urbanized areas used by the Bureau
of the Census were adopted as a feasible alternative that was
most nearly representative of the idealized transit-serviceable
urban areas for the young, the elderly, the poor, minorities, and
the carless. When necessary, transit data from multiple opera-
tors in a given urbanized area were aggregated. Of the 366
urbanized areas in 1980, only 101 were included in this study.
The remainder were excluded either because they were not
served by transit or because transit and census data had not
been adequately reported for the time period of interest.

CHARACTERIZATION OF TRANSIT SYSTEMS

Relevant transit system attributes consisted of variables that
reflect their financial and operating status and special user
groups of the young, the elderly, the poor, minorities, and the
carless. The identified variables consisted of four distinct sets:
transit resources per capita, transit services per capita, transit
consumption per capita, and the attributes of the special user
groups. Transit resources generally include labor, capital, and
operating monies. Transit services include major characteristics
such as vehicle miles, vehicle hours, and passenger capacity
miles. Transit consumption reflects utilization of the transit
services and includes attributes such as passengers and pas-
senger miles. The transit special user groups of this study
consisted of the young, the elderly, the poor, minorities, and the
carless. Lack of centralized sources of data on the handicapped
resulted in their exclusion from the study. The carless popula-
tion is often identified by measuring car availability through
either household ownership or other sources of availability
outside the household. Persons per automobile and automobiles
per household were selected as measures reflecting carlessness.
As persons per automobile increase, and as automobiles per
household decrease, there will be an increase in carlessness.
The young are often considered to be the portion of the popula-
tion below the age for driver licensing; this includes, also,
children who are automobile-ride dependent on adults. Percent-
age of population younger than 18 years, percentage of popula-
tion in school, and percentage of population younger than 5
years were selected as reflective of this portion of the popula-
tion. The elderly are often identified as those who have prob-
lems caring for themselves, whose life cycle has changed, or
who have retired from full-time employment. As in most other
studies, the last definition, percentage of those 65 years of age
or older was used as the statistic reflecting the percentage of
elderly. Although there is not a universal consensus about the
definition of the poor as related to transportation, those whose
financial condition does not permit use of an automobile have
often been classified as the poor. As the percentage of the
population with income lower than $5,000 increases, and as the
percentage of the population with income greater than $10,000
increases, the population of the poor will decrease. These four
attributes were selected as statistics reflecting the poverty level.
The percentage of nonwhite population was used to reflect
minorities.
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ANALYSIS

In the course of this study, 20 financial and operational vari-
ables and 12 special user group variables were selected.

Simple statistical analysis of the 32 selected variables was
performed with the Condescriptive Program of SPSS (I§),
which served both to characterize the variables and to allow an
assessment of their accuracy and adjustment, if required. Table
1 gives a summary of the dispersion within each of the four
distinct sets. Overall, the variables were found to vary widely
among the 101 urbanized areas.

The Pearson Correlation Analysis Program of SPSS (I8)
revealed that many pairs of the special user group attributes are
highly correlated, which suggests that the number of variables
could be significantly reduced and their statistical dependency
could be rectified. Factor analysis is a useful statistical pro-
cedure in such a task. The Factor Analysis Program of SPSS
(I8) was used with varimax rotation and a minimum Eigen-
value of one. The results of factor analysis showed that three
dimensions combined to account for 70 percent of the variance.

In factor analysis, variables that have similar patterns of
variance are grouped together into statistically independent
factor dimensions. Results may be used in either of two ways.
First, one or more variables within each factor group, generally
the most significant as indicated by a large factor loading, can
be selected to represent the dimension of that group and the
others are then discarded. In the second approach, a new
variable is created to represent each of the factor groups, and an
index (factor score) is computed as a measure of that variable.
Although the factor scores do serve to adequately represent the
factor dimensions, their meanings are not always intuitively
obvious and their interpretations are often difficult. Thus the
first approach was adopted. Table 2 gives the varimax rotated
factor matrix. Where possible, variables most closely related to
each factor have been listed first and loadings of less than 0.4
have been omitted for clarity.

Factor 1 was interpreted as a poverty index, and the percent-
age of families in the low-income group was selected to repre-
sent this factor. Factor 2 was interpreted as a youthfulness
index, and the percentage of the population younger than 18
years was selected to represent this factor. The percentage of
the population older than 65 years of age was also selected
because it not only reflects Factor 2 with a very large negative
loading but it also identifies the elderly group. Factor 3 was
interpreted as an automobile availability index, and persons per
automobile was selected to represent this factor. The percent-
age of the nonwhite population also was selected because it
identifies minorities. In this way, five reasonably statistically
independent attributes were selected to present the special user
groups of the poor, the young, the elderly, minorities, and the
carless.

To develop an understanding of possible relationships of
transit operations and financial status with attributes of special
user groups, a pairwise correlation analysis was performed.
The results of Pearson Correlation Analysis Program of SPSS
(I8) are given in Table 3. As the data in the table indicate, many
pairs of variables are not significantly correlated. Seventy-five
percent of the significantly correlated variables show negative
correlation. When transit resources per capita, transit services
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TABLE 1 DISTRIBUTIONAL CHARACTERISTICS OF SELECTED VARIABLES

Standard Coefficient
Variable Mean Deviation of Variation Dimension
Transit resources per capita
Operating expense per capita 17.61 16.18 91.91 $/person
Revenue per capita 18.43 16.78 91.07 $/person
Passenger revenue per capita 5.36 5.30 99.01 $/person
Local operating assistance per capita 3.84 593 154.51 $/person
State operating assistance per capita 222 372 167.57 $/person
Federal operating assistance per capita 4.50 3.15 70.00 $/person
Total operating assistance per capita 10.56 9.49 89.87 $/person
Local capital assistance per capita 1.76 4.03 228.98 $/person
State capital assistance per capita 0.78 1.24 158.97 $/person
Federal capital assistance per capita 8.24 13.04 158.25 $/person
Total capital assistance per capita 10.78 16.45 152.60 $/person
Revenue vehicles per capita 0.31 0.17 55.41 Vehicles/1,000 persons
Transit employees per capita 0.65 0.43 66.09 Employees/1,000 persons
Operators per capita 0.42 0.25 59.37 Operators/1,000 persons
Transit services per capita
Passenger capacity miles per capita 540.11 508.90 94.22 Passenger mi/person
Revenue vehicle miles per capita 8.44 4.97 58.91 Vehicle mi/person
Revenue vehicle hours per capita 0.64 0.37 57.08 Vehicle hr/person
Transitway length per capita 1.35 1.58 117.43 Miles/1,000 persons
Transit consamption per capita
Passengers per capita 2334 25.29 108.35 Passengers/person
Passenger miles per capita 83.03 104.53 125.89 Passenger mi/person
Attributes of special user groups
Persons per automobile 2.09 38 18.15 Persons/automobile
Automobiles per household 138 .21 15.48 Automobile/household
Percentage of families in low-income group 7.60 274 36.09 %
Percentage of families with income less than $5,000 6.68 1.86 2192 %o
Median family income 21,017.18 2,793.69 13.29 $/year
Percentage of families with income greater
than $10,000 75.85 12.97 17.10 %o
Percentage of population younger than
S years 7.09 1.14 16.10 %
Percentage of population younger than
18 years 27.04 2.94 10.88 %o
Percentage of population in school 21.50 2.07 9.64 %o
Percentage of population older than
65 years 11.26 3.2 27.72 %o
Percentage of nonwhite population 16.70 11.41 68.30 %

per capita, and transit consumption per capita are significantly
correlated with the variables that reflect the young, the elderly,
and the poor, the correlation coefficients are all negative. Pro-
ponents of operating subsidies argue that subsidies create a
more egalitarian distribution of income and mobility. The nega-
tive correlations of operating assistance per capita of Table 3
suggest the inconsistency of funding distribution in enhancing
equity. For the selected urbanized areas, the correlation anal-
ysis revealed that the federal operating assistance per capita
decreases with increases in the percentage of the population
younger than 18 years, the percentage of the population older
than 65 years, and the percentage of families in the low-income
group. This suggests that there is more federal operating assis-
tance per capita for the more affluent urbanized areas. This
conclusion probably explains why in Table 3 most of the transit
service per capita variables are negatively correlated with spe-
cial user group variables when there is no significant correla-
tion among service utilization, passenger miles per passenger
capacity mile, and special user group variables. Transit sub-
sidies and operations generally showed less inconsistency (i.e.,
negative correlation) with respect to minority and carless vari-
ables. The exception was transitway length, which is negatively
correlated with percentage of nonwhite population.

The results of correlation analysis showed that 11.6 percent
of the transit resources per capita variables, 10 percent of the
transit services per capita variables, and 30 percent of the
transit consumption per capita variables are positively corre-
lated with special user group variables. In other words, 88
percent of entries of Table 3 exhibited either a negative or a
nonsignificant correlation. This suggests that transit operation
and funding decisions are not adequately reflecting the equity
issue.

COMPOSITE MEASURE OF SPECIAL
USER GROUPS

The attributes, selected using factor analysis, present a set of
statistically independent dimensions of special user groups. In
a given urban setting, one or more of these five attributes might
well be above average and the other attributes might be below
average, resulting in a unique condition. The statistical inde-
pendency of the five attributes does not guarantee that they are
mutually exclusive. Many studies have shown that there are
population overlaps of special user groups such as the young
and the carless; the elderly and the carless; and minorities, the
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carless, and the poor. Nonetheless, it is apparent that the com-
bination of the five attributes reflects the demand of special
user groups, which should be of special concern in an equity
sense to transit decision makers. Thus it was deemed useful to
have a single composite measure for each urbanized area that
would reflect the overall status of the special user groups. The
composite measure can be used by transit planners and decision
makers as a reference for developing more equitable decisions
and policies pertaining to special user groups. As an index, it
should be of special interest to funding agencies because total
population is currently often used as the only measure for
funding and resource allocation.

Because the five attributes have different dimensions, it is
desirable to normalize them for purposes of comparison. The
conventional technique for doing this is to compute standard-
ized or Z-scores as follows:

Zi=X;— XIS, =L g d

J=1 ewey101 0))
where X;; is the actual value of special user groups i attribute
for j urbanized area and X; and §; are the mean and standard
deviation, respectively. The Z;; -score thus represents the devia-
tion from average value of the attribute i expressed in units of
one standard deviation for urbanized area j. Next a composite
measure was developed for each of 101 urbanized areas as
follows:

$Z;=3 z, @
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TABLE 2 VARIMAX ROTATED FACTOR MATRIX
OF ATTRIBUTES OF SPECIAL USER GROUPS

Factor Factor Factor
Variable Description 1 2 3

Percentage of families with
income lower than $5,000

Percentage of families with
income greater than $10,000

Percentage of families in low-
income group?

Median family income

Percentage of nonwhite
population?

Percentage of population

younger than 18 years
of age?

Percentage of population older
than 65 years of age®

Percentage of population
younger than 5 years of age

Percentage of population
enrolled in school

Persons per automobile?

Automobiles per household

.93
—.88

81
~74

43 47

.90
-.75
.88

.61
-.88

9Variables selected for further analysis.

where SZ; is the sum of Z-scores of the five attributes for j
urbanized area. Figure 1 shows the relative frequency histo-
gram of SZ. The mean and standard deviation of SZ were found
to be 0.0 and 2.31, respectively, with a maximum of 9.47 and a
minimum of —5.56. Table 4 gives the values and ascending
order of §Z of the 101 selected urbanized areas. The conclu-
sions of this investigation revealed that there are considerable

TABLE 3 PEARSON CORRELATION OF TRANSIT RESOURCES, SERVICES, AND CONSUMPTION WITH

ATTRIBUTES OF SPECIAL USER GROUPS

Population
Younger than
18 Years

(%)

Persons
per
Automobile

Variable
(per capita)

Population
Older than
65 Years

(%)

Sum or Z-Score of
Attributes of
Special User
Groups

TFamilies

in Low-
Income Group
(%)

Nonwhite
Population
(%)

Transit resources
Operating expense
Revenue
Passenger revenue
Local operaling assistance
State operating assistance
Federal operating assistance
Total operating assistance
Local capital assistance
State capital assistance
Federal capiltal assistance
Total capital assistance
Revenue vehicles
Transit employees

Operators
Transit services
Passenger capacity miles
Revenue vehicle miles
Revenue vehicles hours
Transitway length
Transit consumption
Passengers
Passenger miles
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FIGURE 1 Relative frequency histogram of sum of Z-scores.

variation and major differences in the overall level of the
special user group market from city to city. Urbanized areas
with larger values of the composite measure are deemed to be
of more concern to transit decision makers and funding agen-
cies if egalitarian distribution of income and mobility is desir-
able.

To further investigate past transit decisions as they relate to
the special user groups, the Scattergram Program of SPSS (I8)
was used both to show the graphic relationship and to compute
Pearson correlation and simple linear regression for transit
resources per capita, transit services per capita, and transit
consumption per capita with the composite measure of special
user groups. Surprisingly, all variables were either negatively
correlated or not significantly correlated with the composite
measure. The results of this analysis are summarized in the last
column of Table 3. This outcome raised serious doubts about
the consistency of past regular transit decisions in enhancing
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income and mobility equity for special user groups. Different
types of capital and operating assistance were found to be
either negatively or not significantly correlated with the com-
posite measure. This may be of special interest to subsidizers of
transit. Transit funding is a complicated issue, especially when
funding is required from more than one political jurisdiction.
Local and state assistance is based on decentralized decision-
making processes that are in part political. Federal assistance is
based on multiobjective decision-making processes that are
subjects of much debate. Proponents of social equity objectives
of transit argue that transit subsidies should create a more
egalitarian distribution of income and mobility. The data in
Table 3 indicate that federal operating assistance per capita is
negatively correlated with the composite measure and that
federal capital assistance per capita is not significantly corre-
lated with the composite measure. Such findings, which have
not been previously addressed in transit literature, are contrary
to what proponents of social equity would desire.

CONCLUSIONS

Data from the Section 15 reporting system and the Bureau of
the Census were used to characterize and evaluate regular
transit operations and funding as they relate to special user
groups of the young, the elderly, the poor, minorities, and the
carless. Thirty-two variables that reflect transit resources per
capita, transit services per capita, transit consumption per cap-
ita, and attributes of special user groups were identified. None-
theless, more relevant data, which provide a breakdown of
transit consumption by attributes of special user groups, are
desirable. Information such as percentage of elderly pas-
sengers, young passengers, and carless passengers would com-
plement the aggregate consumption variables to identify spe-
cial user group utilization of transit services.

Correlation analysis showed that most of the variables of
transit resources per capita, transit services per capita, and
transit consumption per capita are either negatively correlated

TABLE 4 COMPOSITE MEASURE OF ATTRIBUTES OF SPECIAL USER GROUPS FOR 101 SELECTED URBANIZED AREAS

Com- Com- Com- Com- Com-

posite posite posite posite posite

Mea- Mea- Mea- Mea- Mea-
Area sure Area sure Area sure Area sure Area sure
Madison, Wis. -5.56 Boston, Mass. -1.67 Indianapolis, Ind. —0.83 Altoona, Pa. 045 Fresno, Calif. 1.92
Champaign, 1L —4.24 | York, Pa. —1.66 | San Francisco, Calif. —0.83 West Palm Beach, Fla.  0.52 Albuquerque, NM.  1.94
Seattle, Wash. -3.78 | Detroit, Mich. -1.55 | Canton, Ohio -0.75 Phoenix, Ariz. 0.59 Birmingham, Ala. 1.97
Binghamton, N.Y. -3.54 Fort Wayne, Ind. —1.54 | Akron, Ohio -0.71 Asheyville, N.C. 0.63 Saginaw, Mich. 2.16
Minneapolis, Minn, =335 Peoria, Il -1.47 Lancaster, Pa. —0.58 Waco, Tex. 0.70 Jacksonville, Fla. 2.29
Eugene, Oreg. -3.33 Pittsfield, Mass. -1.33 Knoxville, Tenn. —0.56 Erxe, Pa. 0.71 Pensacola, Fla. 2.51
Sioux Falls, S.Dak. —3.10 |Providence, R.I, -1.29 Omaha, Nebr. -0.55 Cleveland, Ohio 0.76 San Antonio, Tex. 2.66
Roanoke, Va. -3.03 Bay City, Mich. -1.25 Harrisburg, Pa. —0.50 Pittsburgh, Pa. 0.82 Beaumont, Tex. 2.70
Kalamazoo, Mich. ~2.84 | Green Bay, Wis. —1.22 | Sacramento, Calif. -0.41 St. Petersburg, Fla. 0.84 Lake Charles, La. 2.72
Denver, Colo. -2.82 Springfield, Mass. -1.20 Decatur, I11. -0.19 Louisville, Ky. 0.85 Bakersfield, Calif. 3.04
San Jose, Calif. ~2.61 Rockford, Il -1.18 Boise, Idaho -0.16 St. Louis, Mo. 0.89 Topeka, Kans. 3.31
Cedar Rapids, Jowa  -2.53 Dayton, Ohio -1.15 Los Angeles, Calif, -0.11 Dubuque, Iowa 0.96 Augusta, Ga. 3.55
Santa Barbara, Calif. -2.35 Lowell, Mass. -1.13 San Diego, Calif. —0.03 New Bedford, Mass. 1.13 Memphis, Tenn. 3.62
Manchester, N.H. -2.21 Worcester, Mass. —=1.12 | Duluth, Minn. -0.03 Little Rock, Ark. 1.13 Montomery, Ala. 3.88
Albany, N.Y. —2.16 | Brockton, Mass. -1.11 Sioux City, Jowa —0.02 Baton Rouge, La. 1.21 Honolulu, Hawaii 3.98
Portland, Oreg. -2.15 Richmond, Va. —1.10 | Pueblo, Colo. 0.17 Flint, Mich. 122 Stockton, Calif. 4.13
Springfield, I1l. -2.04 Washington, D.C. -1.06 | Tacoma, Wash. 0.19 Tampa, Fla. 1.27 Johnstown, Pa. 4,25
Buffalo, N.Y. -1.98 Charlotte, N.C. -0.97 Milwaunkee, Wis. 0.23 Tucson, Anz. 1.55 New Orleans, La 4.50
Nashville, Tenn. -1.96 | Grand Rapids, Mich.  —0.92 | Trenton, N.J. 0.25 Baltimore, Md. 1.55 Mobile, Ala. 4.94
Billings, Mont. -1.84 Spokane, Wash. —0.92 | Atlanta, Ga. 032 Salt Lake City, Utah 1.83 Albany, Ga. 9.47
Tulsa, Okla. -1.81
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or not significantly correlated with attributes of special user
groups. The lack of positive correlation raised serious doubts
about the efficacy of past transit decisions in enhancing equity.
Federal operating subsidies, which have recently come under
fire for reducing transit productivity, were found to be nega-
tively correlated with the percentage of low-income families.
This suggests that federal operating assistance is probably
channeled more toward affluent communities.

For expedient assessment of attributes of special user
groups, a composite measure that reflects the overall status of
the population of the young, the elderly, the poor, minorities,
and the carless was developed. The results of correlation anal-
ysis of the composite measure with transit resources per capita,
transit services per capita, and transit consumption per capita
confirmed that transit funding and operations do not appear to
create a more egalitarian distribution of income and mobility. It
is suggested that the composite measure be used as an index for
developing transit policies that address social equity issues.
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