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Foreword

Most transit properties continse to improve marketing programs to increase ridership, promote
public awareness, and provide better service information to the rider. They are also striving to
improve internal management of the transit system through performance monitoring of all
aspects of operations. The papers in this Record describe current management techniques used
by various transit agencies.

Furth and McCollom discuss cost reductions for collecting transit data. The procedure of
collecting only one data item and applying a multiplication factor estimated from a small joint
sample results in cost savings as large as 75 percent. White and Edner surveyed 178 transit
agencies and found that the problem of retention of managers on the job may be more
pronounced than previously believed.

Scott et al. describe a survey on the attitudes of transit employees toward merit pay. Although
merit pay programs are the most widely used type of financial incentive program in mass transit
systems, employees’ attitudes toward such programs are mixed. In general, employees’ percep-
tions of the accuracy of the performance evaluation were quite negative. Lyons presents a study
of nine European public transit data bases. Usefulness of the data bases is examined to identify
items for which Section 15 could be improved or could be used as a valuable standard. This
study provides a critical guide to data sources for analysis of international transit performance.

Capo’ and Messmer examine the effects on ridership of distributing route-specific service
information only, or information with free-ride coupons, to residential areas bordering three
high-ridership urban bus routes. Neither the information alone nor the coupons caused signifi-
cant increase in ridership. Rhine and Flynn describe a one-stop ticket and pass clearinghouse
that provides a simple method for employers to sell transit tickets and passes to their employees
at the work site.

Spielberg et al. report on a method to determine ridership, probable level of demand, proper
fare, and service frequency for new transit services. A market survey of all households in the
proposed service areas was conducted. Questions were designed to permit analysis using a
screening process that projected ridership quite closely to the actual number found when the new
line was put in service. Markowitz describes a program underway since 1980 to improve the
integration of fares among the three largest public transit operators in the San Francisco Bay
Area. Improvements have recently been made to add convenience attractive to regular riders and
to promote new ridership.

Muncey and Sinha describe a simple elasticity model developed to define the sizes of either
fare increases or service decreases required to offset possible reductions in federal operating
subsidies. This model was part of a larger study that examined alternative strategies for the
distribution of state transit funds. Cutler presents the results of a demonstration project that
evaluated the effectiveness of using outside experts to teach local transit managers how to
market their services, and of specific marketing actions to increase ridership and improve the
image of transit in the community.

Hitlin et al. compare the costs, findings, advantages, and disadvantages of two types of
surveys used to estimate ridership demand for new transit service. The telephone survey was
approximately three and one-half times as expensive per interview as the door-to-door survey,
but the results of the two surveys in each location were virtually identical. A self-administered
door-to-door survey is a cost-effective and viable option. Larwin reports on the coordination of
public transportation development in San Diego, describing the way the San Diego Metropolitan
Development Board has evolved into an umbrella organization with broad transit development,
planning, programming, and financial powers.
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Using Conversion Factors to Lower
Transit Data Collection Costs

PETER G. FURTH AND BrRiaN McCoLLoM

Monitoring passenger use measures such as boardings,
revenue, passenger-miles, and load can be an expensive task
for transit systems. One way to reduce data collection costs is
to measure only one of these items, the auxiliary item, and then
apply multiplicative factors that are estimated from a small
joint sample to its estimated mean to estimate the means of the
other items. Statistical aspects of the conversion factor ap-
proach are presented, including sample size estimation and
determination of the accuracy of both the converslon factors
and the Inferred estimates. An optimal sampling plan that
minimizes the combined cost of estimating the conversion fac-
tors and estimating the mean of the auxiliary item is deter-
mined. Cost savings between 0 and 75 percent of the cost of
direct estimation are obtained for various situations.

Collection of passenger use data (e.g., boardings, peak load,
revenue) at both the route and system level constitutes a signifi-
cant expense for transit systems. With the exception of system-
level revenue, few transit systems collect these data on every
trip. For cost reasons, sampling is used at most systems. Dif-
ferent sampling techniques are available, entailing different
measurement techniques, sample sizes, sampling plans, and
costs. One especially suitable technique for estimating pas-
senger use measures is conversion factors. Although the infor-
mal use of conversion factors is widespread throughout the
transit industry, the research effort reported in this paper repre-
sents the first treatment, to the authors’ knowledge, of statisti-
cal issues, such as sample size and accuracy, related to the use
of conversion factors in transit.

Although sampling has been done in the transit industry for
decades—in bus systems, the abolition of tickets made it neces-
sary—the subject of statistical determination of sample size
and accuracy for transit has scarcely been started. A data
collection manual published in 1947 by the American Transit
Association (1), recommends sample sizes but does not suggest
the resultant level of precision. A more recent report (2) de-
scribes current data collection techniques but says nothing
about sample size or accuracy.

In 1979, UMTA began the Bus Transit Monitoring Study to
improve the state of the art in transit data collection and service
monitoring practices. As part of that study, the first Bus Transit
Monitoring Manual (3) was completed in 1981. A later edition
of this manual was published in 1985 under the title Transit
Data Collection Design Manual (TDCDM) (4). In these man-
uals, procedures are offered for determining accuracy and sam-

P. G. Furth, Department of Civil Engineering, Northeastern University,
Boston, Mass. 02115. B. McCollom, Comsis Corp., 2000 N. 15th St.,
Suite 507, Arlington, Va. 22201.

ple size. The later edition includes procedures for using conver-
sion factors under certain conditions that are described later.
This paper draws on the results of the Bus Transit Monitoring
Study and describes the statistical theory of conversion factors
and their application to transit more fully.

A conversion factor expresses a relationship between two
variables: ¥, called the inferred item, and X, the auxiliary item.
The conversion factor is estimated from a paired sample of X
and Y. The following notation is used in this paper:

N = population size,
Y; = value of Y for population element i,
N
Yy = X Y;=population total of Y,
o el
Y = YN = population mean of ¥,
n = size of paired sample,
y; = value of Y for sample observation i,
n
¥, = X y;=sample total of Y,
i=1
Yy = Yygp/n = sample mean of Y,
1 i =
= — Y (¥;-Y)? = variance of Y,
N - i=1
Sy
v, = 7 = coefficient of variation (COV) of Y,
and
N - -
Za) (Y;- N & -X)
i=
Iy = N-1DS,3, = correlation

coefficient of X and Y.

Corresponding terms for X are similarly defined.
The conversion factor R is the ratio of population means, Its
estimator R is the ratio of sample means. Thus,

R=Y/X = Yp/Xp (1
R =3/% = ypiry @)
If the mean (J_() or total (X;) of the auxiliary item is known,

the mean or total of the inferred item can be estimated using the
estimated conversion factor:

Y=RX 3)

Yr = RXp @



2

where Y and Yy are estimates of ¥ and Y7. If X and X7 are not
known but are estimates, the following estimates
are used:

R% )]

~I>
[}

~<|>

=R Nx 6)

Examples of conversion factors in the transit industry
abound. Average fare is used to estimate route revenue from
route boardings or vice versa. Average trip length is the conver-
sion factor (average passenger-miles divided by average board-
ings) used to estimate passenger-miles from boardings data.
Peak-load counts could be used to estimate route boardings.
Evidence of the value of using ratio estimates is found in a
recent study (5) of San Diego bus routes in which the ratio of
maximum load to total boardings on a route showed far less
variation over the day than the absolute values of either
measure.

Because of the close relationship between such passenger
use measures, a relatively small sample size is typically re-
quired for estimating conversion ratios. Armed with a set of
ratios based on a single auxiliary item X, a transit system may
be able to estimate all passenger use items by directly collect-
ing data only on the variable X. This approach can be especially
cost-effective when data on X can be collected much more
cheaply than other passenger use measures.

Basic statistical theory is used in this paper and is therefore
presented without proof. The theory can be found in several
statistical texts; for example, Cochran (6).

BIAS AND VARIANCE OF A
CONVERSION FACTOR

The true model can be assumed as
Y'- = RX" + E,' . (7)

where €, is independently distributed with mean 0. Then Risa
slightly biased estimator of R. Following Cochran (6), this bias
is of the order of 1/n and so is negligible for large samples For
sample sizes in the range of 10 to 30, terms of order 1/ and
higher may be neglected, and so the relative mean squared
error (mse) is approximately the expectation

R-R
mse(R) = E[R ]

2

2
4 3";2 6v2 Ty Yy +v 2rxyv,v’
=V | 1+—+ . - (8)
il X e B
where
2 v2+v A
VR = (9)

is a first-order approximation of the relative variance (squared
COV) of R, derived from
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n
. — Rx)2
2 _ 2 1 Ell(yl Rxl) 10
Vg = Vy =nEZR2 7 — 1 ( )

For many applications, X and Y have approximately equal
coefficients of variation, so that Equation 7 reduces to

2
mse(R) = vg? [1 + :— (6 - 3r,,)] an

By using values of v, = 0.6 and r,, = 0.85, worse than average
values for route level applications observed in the UMTA Bus
Transit Monitoring Study, vg> underestimates the mse by a
factor of about (1 + 1.2/n).

The relative bias of R, b/R, where b = bias, can be expressed
as

= [rnse (l?) - vRZ]m 12)

E-RES

When the assumed values of v, and r, xy AT used, the relative
bias is approximately 0.36/n. To keep the relative bias small,
then, sample sizes below 10 should not be used.

Another problem with small samples is the fact that the
approximations used become less exact because of nonnor-
mality and the greater importance of neglected higher-order
terms. Cochran (6) reports, based on empirical studies, that sz
underestimates the true value by about 20 percent when the
sample size is 10, and by about 6 percent when the sample size
is 30. Accordingly multiplying the right-hand side of Equation
9 by the factor n/(n —1.7) yields

-2r.v.v,) (13)

2__ 1 2
VR —_——7 (Vx +V xyVxVy

n-1.

ACCURACY AND SAMPLE SIZE

Accuracy is defined by two components, a relative tolerance
and a confidence level. For example, the federal Section 15
requirements call for estimates of systemwide boardings and
passenger-miles to within £10 percent at a 95 percent confi-
dence level. If an estimate 8 is normally distributed, then

d=zv® (14)
where

d = tolerance (e.g., d = 0.2 means +20 percent
tolerance);
specified confidence level in percent (e.g., ¢ =
95 means 95 percent confidence level);
z, = (c + 100)/2 percentile value of the standard
normal distribution (e.g., zgs = 1.96 = 2); and
coefficient of variation of 6.

y é)

Although ratio estimates are not normally distributed, they
are close enough to normal for practical purposes. Extreme
nonnormality is avoided by prohibiting small sample sizes.
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Because v(é) depends on the sample size used to calculate 0,
the sample size required to achieve a specified accuracy level
can be determined from Equation 14. It is the sample size for
which

w®) = d/z, (15)

It is assumed that N is known, so that the expansion from a
mean to the population total does not alter the COV of an
estimate, making the sample size formulas for means and totals
identical. For simplicity, our exposition will deal with estima-
tion of the population mean of Y. _

Three different cases will be covered: when X the mean of
the auxiliary item is known; when X is unknown and estimated
by using data that are also used to estimate the conversion ratio;
and when X is unknown and is estimated independent of the
data used to estimate the conversion ratio.

INFERRING WITH A KNOWN
AUXILIARY VARIABLE

The simplest case of using a conversion factor is when the total
or mean of the auxiliary variable is known. An example is
estimating systemwide boardings or passenger-miles from sys-
temwide farebox revenue, which is universally measured for
accounting purposes. Another transportation example might be
estimating regional vehicle-miles of travel (VMT) from total
regional gasoline sales. .

When X is known, estimation of ¥ follows Equation 3, and
therefore

1
- 17

V(@)= V(R = - w2+ vy2 - 2r,,v,v)) (16)
Necessary sample size, applying Equation 15, is
AR 2 +17 amn

n-dz(vx +v" = 2r,vv) + 1

xy’x

The results of evaluating Equation 17 are always rounded
upward to the next integer, with the smallest value for » of 10.

This approach was used to analyze the potential of using a
systemwide revenue-to-boardings conversion in the collection
of Section 15 data for the Port Authority of Allegheny County
(PAT), Pittsburgh’s regional transit system. The population was
all the vehicle trips in a year including all routes; Y; = boardings
on Trip { and X; = revenue on Trip i. Analysis of data from PAT
yielded the following estimates:

v,= 0786, v,=0587, r,,=0647

When these parameters were used to obtain systemwide board-
ings with the specified £10 percent tolerance at the 95 percent
confidence level, n = 149,

This result indicates that, in the case of PAT, 149 trips must
be randomly sampled over the year, with trip level boardings
and revenue observed on each trip. This procedure might be
done by using on-board checkers to count boarding passengers
and to take farebox readings at the start and end of each trip.

An estimate of total passenger-miles at the same level of
accuracy is also required in Section 15. An analysis was made
of the potential of using a conversion factor of systemwide

3

revenue (X) to passenger-miles (Y) to estimate total passenger-
miles. An analysis of sample PAT data yielded the estimates v,
=0.816 and r,, = 0.739, resulting in a required sample size of »
= 129. Data on both revenue and passenger-miles can be
collected by having an on-board checker record ons and offs at
each stop, from which passenger-miles may be derived directly,
as well as the beginning and ending farebox reading. If on-
board checks are used for estimating conversion factors for
both passenger-miles and boardings, PAT could meet its Sec-
tion 15 requirements for service consumed by performing an-
nually 149 (the larger of the two n-values) on-board checks
chosen at random, or about 3 per week.

In contrast, if boardings or passenger-miles are estimated
directly without conversion for a sample of n trips, the COV of
the sample mean would be v,/n'% Applying Equation 15, the
necessary sample size would be

n=="-y? (18)

For the PAT example, Equation 18 yields n = 235 for board-
ings and n = 326 for passenger-miles. Assuming that data on
both of these items can be measured concurrently with on-
board checks, the larger sample size (n = 326) govemns. In
comparison with the 149 on-board checks needed under the
conversion factor approach, use of revenue-based conversion
factors saves, for this example, 56 percent of the data collection
cost.

On the basis of the analysis of the PAT data described here
and of a similar analysis of data from VIA (San Antonio’s
transit system), UMTA has authorized this revenue-based ap-
proach for meeting its Section 15 requirements for boardings
and passenger-miles (7). The approved sampling plan calls for
208 observations per year, in contrast with the 600 or so
observations required in the previously authorized sampling
plan that does not involve conversion factors (8).

Some transit systems are fortunate in that route level board-
ings are counted routinely on every trip. This makes boardings
an ideal auxiliary variable from which to estimate other desired
route level measures such as average revenue per trip, average
peak load, and average boardings on a segment of the route.
For example, average peak load for a certain route/direction/
time period (R/D/TP) combination (an example time period
might be 6:30 to 9:00 a.m.) might be a desired statistic. Then
the population is all trips in that R/D/TP, X; = boardings on
Trip i, and ¥; = peak load on Trip . The boardings-to-peak-load
conversion factor is estimated from a sample of 2 joint observa-
tions as R = j/%. A joint observation is made by positioning a
checker at the peak-load point to count the number of pas-
sengers on board. If the checker records the bus and trip
number, this count can be maiched to the boarding count taken
on that trip. Analysis of data from a large number of routes in
Pittsburgh, San Francisco, and Minneapolis yielded typical
values as follows:

v, =0.5, v, = 04,

x

Iy = 0.94

For a desired accuracy of +10 percent tolerance at the 95
percent confidence level, the necessary sample size applying
Equation 17 is n = 16.



In contrast, if peak load were estimated directly, the required
number of observations of peak load, from Equation 18, would
be n = 64. This four-fold difference illustrates the potential
savings of using a known measure (e.g. boardings) that is being
collected routinely to estimate other passenger-use measures by
using conversion factors.

SAMPLING FOR THE CONVERSION FACTOR
AND THE AUXILIARY ITEM IN THE
SAME TIME FRAME

When there is no perfectly known auxiliary item, the mean of ¥
is estimated by using Equation 5, and both the conversion
factor and the mean of the auxiliary item must be estimated by
sampling. The case in which sampling for both items occurs in
the same time frame is discussed in this section.

A random sample of n’ observations of X are made. On a
randomly selected subset of n of the observations, Y is ob-
served as well. The following notation is used in this
discussion:

Yo X, sample means of ¥ and X from the subset of
size n; and
X, = sample mean of X from the entire set of n’
observations.

For example, if X is peak load for a particular R/D/TP, and
Y is boardings for that R/D/TP, both X and ¥ might be observed
by using on-board checks on » trips, whereas point checks are
used to measure peak load on n” — n additional trips. From
Equation 2, the estimate of the peak load-to-boardings con-
version factor is R = 3,/%, The estimate of X is
%,.. The estimate of y is

y=x’l’

(19)

EIRT

Its squared COV, following Cochran and using the small-
sample adjustment, is

2 2 2
A
9 Y + v, —=2r. vy, 2r, vy, —V,
v (@) = ¥ WAy IEY %

n—1.7 n

20)

In determining the necessary sample size to achieve a desired
accuracy, there is a trade-off between »n and n’. The optimal
choice depends on their relative costs. If the unit sampling cost
for a paired observation is ¢, and the cost for a separate
observation of X is ¢, the total cost is cn + ¢’ (n’ — n).

If the following substitutions are made,

q=c-¢ (21)
g=c (22)
k= vz + vy2 = 2r, v, 23)
k‘l =2r, xyVxVy ~ sz (24)

the optimization problem is the following:
Minimize ¢,n + cyn’ (25)

subject to
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kf(n — 1.7) + ky/n’ < d%f2® (26)
n210 27
and

n>n. (28)

The solution, ignoring Equation 28, is

2 1
n=17+5k |1+ ) ©9)
d ke
d2 k! -1
ek |S-—l— 30
ka 22 n-17 S

Results of Equation 29 are again to be rounded upwards,
with the smallest allowed value for n of 10.

If n’ < n, Equation 28 is violated, implying that the direct
estimation of ¥ without using a conversion factor will be less
costly. Even if n” > n, there still may be cases where direct
estimation of Y is the less costly alternative. Therefore the
direct and indirect approaches must be compared.

An example of this approach can be shown using the data
from the last example. The problem is to estimate mean board-
ings for a particular R/D/TP to a tolerance of 120 percent at a
95 percent confidence level through the use of a conversion
factor with peak load as the auxiliary variate. The COV and
correlation estimates are the same as for the last example,
except that load is now the independent variable X and mean
boardings is the dependent variable Y. The correlation coeffi-
cient is unchanged, because of the identity r,, = r,,. Joint
observations of peak load and boardings are made using an on-
board checker. If this checker will be collecting useful data in
both directions, then the time required for one joint observation
is #/2, where ¢ = cycle time for the route. Observations of peak
load alone are made with checkers stationed at the peak-load
point. If the headway is h, one observation in each direction can
usually be made in an interval 4, so the time spent per observa-
tion is A/2. If ¢ = 60 min and 4 = 10 min, then
C, = h/2 = 5 min
¢, = (- h)/2=25min
k,=0.03
ky = 0.22
(z/d)* = 100
n = 8.33, which is increased to 10,

n =34

The cost is [en + ¢’ (W — n))/60 =7 checker-hr. For com-
parison, boardings could be estimated directly using on-board
checkers. The unit sampling cost is #/2 = 30 min. The necessary
sample size is, from Equation 18, n = 25. The resulting cost is
12.5 checker-hr. These results are summarized as follows:

Using Conversion Direct

Factor Estimation
(checker-hr) (checker-hr)
On-board checks 10 25
Point checks 24 0
Total 7 125



Furth and McCollom

The conversion factor approach is not always the least costly
alternative. Because a less strict accuracy for route boardings
of +30 percent at a 90 percent confidence level (z =1.65) is
recommended in the TDCDM,, it is illustrative to look at the
results for this case. Applying Equation 29 yields n = 3.6,
which must be rounded up to n = 10 on-board checks. Applying
Equation 30 yields n’ = 7.5, which is less than », indicating that
no point checks should be taken and that direct estimation will
be less costly. When Equation 18 is applied, it is found that
direct estimation calls for only n = 8 ride checks in this case.
This example illustrates how the requirement of having at least
10 joint observations makes the conversion factor approach
less desirable when only small sample sizes are needed.

SAMPLING FOR THE CONVERSION FACTOR
AND THE AUXILIARY ITEM
INDEPENDENTLY

In some cases the conversion factor and the mean of the
auxiliary item can be estimated from independent samples. For
example, the peak load-to-boardings conversion factor might
be estimated in the fall and used with an estimate of peak load
in the spring to estimate spring mean boardings. In this case,
the conversion factor is estimated from a set of n joint observa-
tions of X and Y with unit sampling cost ¢, yielding the
conversion factor estimate R = y./%, as before. An independent
sample of n” observations of X with unit sampling cost ¢’ yields
the estimate of X,,.. The product of R and X, is an estimate of Y,
whose squared COY, following Cochran (6), is approximately

2 2
- vo+v T =2r, vy, v
vZO—;):Y X !?xy"_L (31)

n-17 n

If a conversion factor has already been estimated by using a
sample size n, it follows that the required size of the sample of
the auxiliary item is

2 2 -1
a2 v v =2r v
’l=V2—— y i M0 4 (32)

N 22 n- 17

provided that the denominator is greater than zero. If the
denominator is negative, the desired accuracy level is unattain-
able regardless of n’, because there is too much uncertainty in
the estimate of the conversion factor.

A program for route level monitoring in which conversion
factors are estimated during a baseline phase and are assumed
to remain stable during a monitoring phase of a few years is
recommended in the TDCDM. During the monitoring phase, X
is estimated periodically (e.g., every quarter) and is multiplied
by the conversion factor to yield periodic estimates of Y.

Cost minimization should be considered in the selection of
the sample sizes for the auxiliary item that will be taken during
the monitoring phase and for the one conversion factor sample
taken in the baseline phase. If f = number of times a sample of
X will be measured during the monitoring phase, then the
problem of minimizing the total data collection cost of both
baseline and monitoring phases is determined from the follow-
ing problem:

minimize en + fc'n’ (33)
subject to
vy2 +v2- 2,y N l’zi . _(_13 34)
e )
n—17 n z
n=10 35)

This problem is of the same form as Equations 25-27.
Therefore, the solutions for n (Equation 29) and n’ (Equation
30) can be used by making the following substitutions:

cp=c (36)
¢ =Jc Gn
ki =v2+ vy2 = LV, (38)
k=v2 (39)

This approach can be applied to the previously used exam-
ple, in which the problem is to estimate mean boardings Y for a
particular R/D/TD from mean peak load X. The desired toler-
ance for mean boardings is +20 percent at the 95 percent
confidence level. If the monitoring phase lasts 3 years and a
quarterly estimate of Y is needed, then f = 12. Using the same
values for v,, v,, and r,, as before, n and n’ are estimated as
follows:

¢, = 30 min
¢, = 60 min

k; = 0.03
v2=ky, =025
(z/d)* = 100
n=17

n =31

Using Equation 33, the cost for both the baseline and
monitoring phases is estimated to be 39.5 checker-hr. In com-
parison, direct estimation of boardings, using ride checks, dur-
ing the monitoring phase requires (as before) 25 observations
for each estimate of Y, for a cost of 150 checker-hr. This cost is
in addition to any cost of sampling in the baseline year.

If the same example is repeated with a £30 percent tolerance
at the 90 percent confidence level required, the results are

Using Conversion Direct

Factors Estimation
(checker-hr) (checker-hr)
n 10 8
n’ 9 -
Total cost 14 48

In both cases, conversion factors offer a 70 to 75 percent
reduction in data collection costs over direct estimation,



USING AN AUXILIARY ITEM TO INFER
SEVERAL ITEMS

In the transit context, a single auxiliary item may be used with
different conversion factors to yield estimates of several items,
such as route boardings, segment boardings, peak load, and
revenue. For each estimated item there is a different set of
values for Voo Tays and d. What, then, is the least-cost sampling
plan?

Expanding the optimization framework is straightforward if
all of the conversion factors are estimated using the same data
collection technique, typically ride checks. If the auxiliary item
is known without sampling, the estimated variable that de-
mands the largest paired sample size will control the sample
size.

When the auxiliary item as well as several conversion factors
must be estimated by sampling, the general solurion is cumber-
some to apply because several optimality conditions must be
checked. One simple approach is to do a one-dimensional
search over n, the number of ride checks. The lower bound for
n is 10. If the conversion factor sample is independent of the
auxiliary item sample, each inferred item will supply another
lower bound for n, which is the integer greater than the value at
which the denominator of Equation 32 equals 0. Then, for a
given value of n, the required »’ for each inferred item is given
by Equation 30 or 32. The highest n” governs. With the given n
and corresponding governing n’, the cost can easily be calcu-
lated. Searching over n will reveal a value that minimizes
overall cost. Although not proven, the cost as a function of n is
almost certain to be convex. This implies that a local optimum
will be a global optimum.

CONCLUSIONS

In this paper, formulas for sample size and accuracy determina-
tion are presented with the use of conversion factors in three
situations: (a) when the mean X of the auxiliary
item is known; (b) when it is estimated using the conver-
sion factor sample plus a supplemental sample of X; and (c)

TRANSPORTATION RESEARCH RECORD 1144

when X is estimated independently of the conversion factor
sample. In the latter cases, the trade-off between the costs of
the conversion factor sample and of the sample for X is ex-
plored, and cost-minimizing formulas are presented. Examples
are presented that demonstrate how using conversion factors
can dramatically reduce data collection costs in comparison
with direct estimation.
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Manager Retention and Job Change in the
Transit Industry: A Survey of

Manager Attitudes

CHARLES WHITE AND SHELDON EDNER

Issues related to the retention of management personnel in
the transit industry are examined. The results are based on
survey responses of 1,301 managers from 178 transit agen-
cles and indicate that turnover may be substantially higher
than previous reports have suggested. Specifically, 42.6 per-
cent state that they will leave their present agency and 21.3
percent expect to leave the Industry altogether. Analysis of
these findings suggests that the problem of retention may be
more pronounced for managers who are 5 to 10 years into
thelr careers or whose positions are outside core transit
areas (i.e., operations and maintenance). From the analysis
of factors that might be related to the problem of retention,
three explanatory factors are suggested: (a) absence of
commitment to a career in transit, (b) lack of a clear career
ladder within the industry, and (c) the end of the period of
rapid transit growth. The major implication of these find-
ings is that the managerial recruitment needs of the indus-
try may be greater than previously indicated and will be
especially pronounced for managers in the areas of market-
ing, personnel, and finance.

In this study, issues related to the managerial personnel needs
of the transit industry over the next 5 years are examined.
Specifically, career expectations reported by 1,301 managers
from 178 agencies are explored. The responses are grouped on
the basis of whether the managers will be with the same transit
agency, a different agency, retire, or leave the transit industry.
The extent to which these stated intentions are related to
agency characteristics, individual demographics, professional
experience, and evaluations of personal career development
and opportunities is examined.

The findings suggest that the industry will experience sub-
stantial change in its managerial cadre over the next S years and
that the recruitment needs may be greater than previously
forecast (1). Further, results indicate that recruitment needs will
be more pronounced for some management categories than for
others. Finally, though respondents are generally satisfied with
their current positions and with the development of their ca-
reers, they are not optimistic about the opportunities for ad-
vancement in their present agencies or in the industry. This
general pessimism about future opportunities is a major factor
related to the potential loss of current managers to other indus-
tries and does, therefore, pose a major concern for the industry.

Center for Urban Studies, School of Urban and Public Affairs, Port-
land State University, Portland, Oreg. 97207.

BACKGROUND

The 1985 Transportation Research Board report on transporta-
tion professionals indicated that

. . . approximately 11.4 percent (2.3 percent per year) of the
current transit work force can be expected to retire by 1990.
This means that approximately 3,000 executive, professional,
and supervisory job openings will be created during the next 5
years to replace those who retire.

. . . transit agencies anticipate that total attrition due to re-
tirement and other causes will amount to about 18.7 percent of
the professional work force in the next 5 years. After retire-
ments have been deducted, . . . , this leaves 7.3 percent of the
professionals—2,000 transit professionals—who will change
Jjobs or drop out of the work force during the next 5 years.
Although some of these professionals will leave the transit
industry, many will probably remain working in transit but
simply change agencies to advance their careers (I, p. 118).
(Emphasis added.)

The conclusions of this TRB report (1) are based on the
assumption that three primary factors influence the human
resource requirements of the industry: (a) changes in service,
ridership, and funding; (b) retirement rates; and (c) attrition due
to long-term leave, disability, or job change. There are ad-
ditional, possibly more subtle, factors that may also be impor-
tant for the retention and recruitment of qualified transit man-
agers. In general, these factors appear to be related to individ-
ual manager commitment to transit as an occupational setting
that offers opportunities for personal development and
advancement.

In 1973, Mundy and Spychalski found transit managers to be
largely made up of an up-from-the-ranks professional cadre.
Although this still may be an accurate depiction for some of the
current managers, the past 13 years have produced significant
changes both in the sources of management personnel and the
types of managers sought by the industry. The 1970s saw many
agencies adding new types of positions or creating new depart-
ments to respond to changing service demands, new tech-
nologies, and organizational settings. Marketing, planning, and
personnel tasks expanded, resulting in the recruitment of man-
agerial personnel with an increasingly diverse array of training,
prior experience, and career expectations.

It is not clear that there ever were well-defined career ladders
for transit managers. These career paths are even more ambig-
uous today because management has diversified away from the
core aspects of transit in operations and maintenance toward
new skills and disciplinary orientations. To the extent that



clear opportunities for career advancement are related to
commitment to a career in transit, retention of qualified man-
agers may have become more problematic.

In a previous paper (3), the authors explored whether diffi-
culties attracting new management personnel were related to
the size, organizational setting, organizational structure, or de-
gree of change that characterized transit agencies. Analysis
revealed no discernible trends, implying that recruitment diffi-
culties were more of an industry problem than specific to any
particular class of transit agency. Consequently, the recruitment
problems experienced by the industry may be related to some
more generic factor, such as the attractiveness of transit as a
setting for long-term career development. This factor could
also impair the ability of transit to retain qualified managers.

For the purposes of this study, four general factors that may
be related to anticipated career moves were identified: (a)
agency characteristics, (b) individual demographic characteris-
tics, (c) professional experience, and (d) evaluation of personal
career development and advancement opportunities. The anal-
ysis of the effects of these factors permits isolation of classes of
transit managers that may be more or less prone to make job
changes.

SURVEY METHODOLOGY

Between late 1984 and early 1985, surveys were sent to 3,050
managers in 207 transit agencies. The individuals receiving
these questionnaires had been previously identified by person-
nel lists or organization charts supplied by each of these agen-
cies. The characteristics of these agencies in terms of fleet size,
organizational structure, institutional setting, and fiscal charac-
teristics are reported in Transit Agency Characteristics: An
Industry Profile (4). Managers were sent individually addressed
questionnaires, with one follow-up mailing sent to those who
did not respond initially. Completed responses were received
from 1,301 managers for a return rate of 43 percent. The
respondents did not comprise a scientifically drawn random
sample of managers in the transit industry. However, responses
were received from persons in 178 agencies, representing the
range of agency size and institutional and locational charac-
teristics. Further, the sample included a broad array of man-
agerial functions. Thus the sample was deemed a good cross
section of industry management personnel.

The questionnaire requested information on a number of
topics, including career experience, training, educational back-
ground, attitudes toward the industry, perceptions of career
development opportunities, training needs, short-term career
plans, and assessments about the future of transit. This infor-
mation is applied to our examination of issues related to the
problem of managerial retention. First, the characteristics of the
sample are described with respect to career experience, agency
characteristics, and individual demographics. Then the short-
term career plans of the managers are examined, and finally
factors are explored that may be related to those plans, par-
ticularly with respect to those who indicated that they expected
to leave the industry during the next 5 years.

SAMPLE CHARACTERISTICS

Two important trends were established by the results sum-
marized in Table 1. First, the overwhelming majority of re-

TRANSPORTATION RESEARCH RECORD 1144

spondents had fewer than 20 years’ service not only with their
current agencies, but also in the transit industry. This tenure is
distinctly shorter than the managerial tenure reported in 1973
by Mundy and Spychalski (2, p. 11), who stated: “The vast
majority of transit managerial personnel have 20 or more years
in transit operations—imost of this in a single system.”” For the
present sample, the median number of years in the industry is
12.1, with median tenure at the present agency of 8.4 years.

TABLE 1 PROFESSIONAL EXPERIENCE

N Percent

Experience Prior to Current Position
This agency 618 50.2
Other transit 140 11.4
Other transportation 88 71
Other public sector 90 73
Private sector

(nontransportation) 190 154
Military 58 47
School 18 1.5
Other 2 2.4
Total 1,231 100.0
Years in Transit
Less than 5 222 17.1
5-9 290 224
10-14 326 25.2
15-19 167 12.9
20-29 172 13.2
30 or more 118 9.1
Total 1,295 99.9
Years at Current Agency
Less than 1 51 39
1-2 136 10.5
3-5 303 233
6-10 334 25.7
11-20 318 24.5
21-29 98 15
30 or more 59 4.5
Total 1,299 99.9
Present Position
General manager/executive

director 139 10.7
Other administration 130 10.0
Planning 174 13.4
Personnel 102 7.9
Operations director 110 8.5
Maintenance supervisor 130 10.0
Other operations 244 18.8
Marketing 52 4.0
Finance 124 9.6
Other management 91 7.0
Total 1,296 99.9

Second, only slightly more than half (50.2 percent) of re-
spondents indicated that their primary experience prior to their
current position had been with their present agency. Further,
only 11.4 percent came to their present position from another
transit agency. Thus the present cadre of transit managers tends
to have less experience in transit. Further, there does not appear
to be a pattern by which individuals shift from one agency to
anoiher as they pursue iheir careers.
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TABLE 2 SAMPLE
DISTRIBUTION AND AGENCY

CHARACTERISTICS

N Percent
Number of Full-Time Employees
Less than 25 40 3.1
25-99 170 13.3
100499 287 224
500-999 113 8.8
1,000-1,999 160 12.5
2,000 and more 513 40.0
Total 1,283 100.1
Number of Vehicles
Less than 50 168 13.2
50-99 154 12.1
100-249 164 12.8
250499 125 9.8
500-999 215 16.8
1,000-1,999 258 20.2
2,000 and more 193 15.1
Total 1,277 100.0
Institutional Type
City/county 331 254
Multipurpose 148 11.4
Special district 513 39.4
Nonprofit 168 12.9
Private 56 4.3
Other 85 6.5
Total 1,301 99.9

Most of the respondents are from agencies with more than
500 vehicles and more than 1,000 employees (sece Table 2).
Managers from larger agencies are expected to be less likely to
express dissatisfaction with career advancement opportunities
because of the greater number of promotional opportunities.
Managers in smaller agencies are expected to indicate a desire
to transfer to larger operations as a means of advancing their
careers.

The educational background of the sample shown in Figure 1
illustrates the diversity of the current managerial cadre. Some
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FIGURE 1 Education of transit industry managers.

63.5 percent have at least a 4-year college degree. This figure
represents a significant increase over the 14.8 percent who held
4-year college or university degrees in 1973 (Table 3) (2,
p. 16). The data indicate that those without a college degree
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TABLE 3 DEMOGRAPHIC
CHARACTERISTICS

N Percent
Education
High school degree 272 21.0
Community college 201 15.5
College graduate 468 36.1
Postgraduate work/other 356 274
Total 1,297 100.0
Educational Specialty
General/liberal arts 96 9.0
Social science 101 9.0
Engineering 115 11.0
Business 362 340
Public administration 77 7.0
Education 27 2.0
Law 23 20
Transit 42 4.0
Planning 34 3.0
Other 102 9.0
None 105 10.0
Total 1,084 100.0
Age (years)
20-30 110 8.5
31-40 555 43.1
41-50 330 25.6
51-60 237 18.4
61+ 57 4.4
Total 1,289 100.0
Sex
Female 195 15.7
Male 1,047 84.3
Total 1,242 100.0
Race
American Indian 12 09
Hispanic 37 29
Asian 19 1.5
Black 93 13
White 1,106 86.7
Other 8 0.6
Total 1,275 99.9

tend to be older, suggesting that the managerial core will
increasingly include college graduates.

Among those who indicate an educational specialty, business
is the predominant discipline (33 percent). The presence of the
large number of individuals who trained for a profession out-
side of core transit areas (operations or maintenance) raises the
issue of whether the industry offers sufficient career oppor-
tunities to retain persons whose professional training is not
directly related to transit.

Related to this issue is the finding that the median age of the
sample is 40.6 years. In 1973, Mundy and Spychalski (2, p. 10)
reported that the average age of different categories of man-
agers ranged between 49 and 55 years. The managers in the
present sample still have the bulk of their careers ahead of
them, as shown in Figure 2, and will presumably evaluate their
commitment to transit in terms of perceived opportunities to
meet career goals. Should those opportunities be perceived to
be limited, many will seek to transfer their professional skills to
other industries.
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SHORT-TERM CAREER PLANS

To measure and estimate the degree to which retention of
managers might be a problem for the industry, the survey asked
the question: “Where do you see yourself in 5 years?” The
responses to this question are shown in Figure 3.

Although these results describe anticipated rather than actual
change, it is clear that should our respondents act on these
expectations, transit will experience substantial movement by
its managerial personnel during the next 5 years. Some 42.6
percent reported that they anticipated leaving their present
agency. Further, more expected to leave transit and obtain
employment in other industries (21.3 percent) than expected to
move to positions in other transit agencies (13.2 percent). This
finding conforms with the earlier indication that relatively few
managers came to their present position from another transit
agency. It further supports the notion that clear paths for career
development within transit may be a problem for the industry.

The absence of comparative data makes it difficult to draw
conclusions about the implications of these results for the
industry. Nonetheless, they do suggest that the industry may be
confronted with the need to replace a substantial proportion of
its current managerial core, particularly with respect to the loss
of over 20 percent to other industries. The next 5 years may see
a significant loss of talent within the transit industry.

AGENCY CHARACTERISTICS AND
CAREER PLANS

Table 4 presents the relationships between measure of agency
size and organizational setting with career expectations. These
results indicate that managers in small-to-moderate-sized agen-
cies tend to be more likely than those in larger agencies to plan
to leave their present place of employment and move to
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another agency. Those managers in larger agencies who plan to
move are more likely to indicate that they will leave transit, as
opposed to seeking a position in another agency. With respect
to organizational setting, city and county agencies appear to
have a somewhat greater retention problem, with a higher
proportion anticipating a move to another transit agency.

INDIVIDUAL CHARACTERISTICS AND
CAREER PLANS

Table 5 presents the relationships between individual charac-
teristics and short-term career plans. A significant finding is
that women are substantially more likely than men to indicate
that they expect to leave the industry. Equally pronounced are
the differences between managers with a 4-year college degree
or graduate education and those with less formal education.
Those with more education are less committed to continuing
with their current agency and appear more likely to leave the
industry. This trend is particularly striking among those who
have continued their education past their baccalaureate degree.
Over the next 5 years, the industry may lose many of its best-
trained current managers and may have to take specific steps to
address the concerns of this group. Finally, the ages of the
respondents are significantly related to their career expecta-
tions. Those under the age of 40 are more likely to expect to
leave their current agency and to leave the transit industry than
are older respondents.

To some extent it was anticipated that those who were part of
the baby-boom generation, defined here as the present 3140
age group who had entered the transit industry during the
period of expansion of the 1970s would be the most likely to
feel the pressure of the current decline of promotional oppor-
tunities and therefore express a desire to leave their current
agencies or the industry. However, the data indicate that the
youngest age group is the most likely to expect to leave the
industry.

CAREER PLANS AND PROFESSIONAL
EXPERIENCE

Each of the measures of length of professional experience is
significantly related to career expectations, with newer man-
agers indicating that they are more likely to leave their present
agency or leave the transit industry than those with longer
seniority.

In general, these associations indicate that a substantial pro-
portion of those who have been managers for 10 or fewer years
are likely to leave the transit industry during the next 5 years.
More of this group plans to leave the transit industry rather than
pursue opportunities in a different transit agency. Even though
many of these managers expect to continue with their current
agencies, the results suggest that the industry may be con-
fronted with substantial leakage to other industries of its man-
agerial talent, particularly those who received their initial pro-
fessional experience in transit and are only 5 to 10 years into
their careers.

The relationship between managerial category and career
plans also indicates some important distinctions among transit



TABLE 4 CAREER PLANS AND AGENCY CHARACTERISTICS

Same Different Leave

Agency Agency Transit Retired

(percent)  (percent)  (percent)  (percent) N
Number of Employees
Less than 25 54.1 10.8 324 2.7 37
25-99 59.2 21.0 153 45 157
100499 49.3 19.2 22.5 9.1 276
500-999 63.6 12.1 17.2 7.1 99
1,000-1,999 55.3 8.7 30.0 6.0 150
2,000 or more 61.6 8.0 20.3 10.1 474
Total 1,193
(p <0.01; v =0.12)
Number of Vehicles
Less than 50 51.3 24.0 19.5 52 154
50-99 56.8 18.9 203 4.1 148
100-249 49.7 17.6 203 124 153
250499 63.5 11.3 19.1 6.1 115
500-999 55.6 116 25.8 7.1 198
1,000-1,999 62.2 5.8 19.9 12.0 241
2,000 or more 62.9 7.4 223 74 175
Total 1,184
(p < 0.01; v =0.11)
Organizational Type
City/county 535 205 18.7 77 310
Multipurpose 58.7 6.5 24.6 10.1 138
Special district 56.4 11.7 23.5 8.5 472
Nonprofit 65.4 9.6 16.7 8.3 156
Private 79.6 7.4 9.3 3.7 54
Other 56.2 17.9 29.5 64 78
Total 1,208

( < 0.01; v =0.11)

TABLE 5 CAREER PLANS AND INDIVIDUAL DEMOGRAPHICS

Same Different Leave
Agency  Agency  Transit Retired
(percent) (percent) (percent) (percent) N

Education

High school degree 69.4 715 6.7 16.3 252
Community college 70.7 12.0 8.9 8.4 191
College graduate 54.9 12.9 271 51 435
Postgraduate work/other 439 18.7 ale 5.8 326
Total 1,204
(p <0.01; v=0.19)

Age

20-30 44.8 229 324 - 105
3140 54.9 172 279 - 512
41-50 68. 114 182 23 307
51-60 62.8 54 8.5 23.3 223
61 or over 220 - 8.0 70.0 98
Total 1,245
(p < 0.01; v=1035)

Sex

Female 50.3 133 34.8 1.7 181
Male 58.7 132 18.9 9.2 975
Total 1,156
(p <0.01; v=0.16)

Race

American Indian 70.0 10.0 20.0 - 10
Hispanic 65.7 17.1 11.4 5.7 35
Asian 353 235 23.5 17.6 17
Black 69.2 132 143 33 91
White 56.6 12.8 220 8.7 1,027
Other 71.4 143 143 - 7
Total 1,187

(p < 0.05; v=0.07)




TABLE 6 CAREER PLANS AND WORK EXPERIENCE

Same Different Leave

Agency Agency Transit Retired

(percent) (percent) (percent) (percent) N
Experience Prior to Current Position
This agency 61.7 11.0 18.5 89 574
Other transit 49.2 235 18.9 83 132
Other transportation 52.6 24.4 16.7 6.4 78
Other public sector 57.0 14.0 25.6 35 86
Private sector

(nontransportation) 537 9.1 314 5.7 175

Military 63.6 3.6 20.0 12.7 55
School 389 16.7 27.8 16.7 18
Other 52.0 12.0 28.0 8.0 25
Total 1,143
(p <0.01; v=10.12)
Years in Transit
Less than 5 455 13.9 36.6 3.9 202
5-9 520 16.5 293 22 273
10-14 60.8 16.0 19.0 4.2 306
15-19 67.9 13.5 14.1 45 156
20-29 1.1 7.5 10.7 10.7 159
30 or more 472 2.8 5.7 443 106
Total 1,202
(p <0.01; v=0.28)
Years at Current Agency
Less than 1 53.2 17.0 217 2.1 47
1-2 46.0 21.8 315 0.8 124
3-5 434 20.4 33.2 29 274
6-10 61.8 12.9 215 3.8 317
11-20 68.7 8.0 13.7 9.7 300
21-30 80.5 23 34 13.8 87
30 or more 35.1 - 35 61.4 57
Total 1,206
(p < 0.01; v=032)
Present Position
General manager 38.5 27.0 24.6 9.8 122
Other administration 49.2 13.1 28.7 9.0 122
Planning 494 17.9 27.8 49 162
Personnel 61.1 42 26.3 8.4 95
Operations director 61.2 19.4 9.7 9.7 103
Maintenance supervisor 72.5 11.7 6.7 9.2 120
Other operations 711 8.2 11.2 9.5 232
Marketing 36.7 12.2 429 8.2 49
Finance 53.0 9.6 35.7 1.7 115
Other management 62.7 6.0 19.3 12.0 __8
Total 1,203

(p < 0.01; v = 0.20)
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managers. First, those who hold core transit positions in opera-
tions and maintenance are the least likely to indicate that they
will be leaving the industry. Conversely, marketing and finance
administrators are the most likely to indicate that they antici-
pate leaving the transit industry. General managers or executive
directors seem to anticipate shorter tenures with their present
agencies, but they generally appear to plan to continue their
careers in the industry.

Overall, with the exception of core transit positions, nearly
35 percent of current managers expect to either leave transit or
retire during the next 5 years. The distinctions among man-
agerial categories also lend support to the earlier contention
that the changes experienced by the industry have resulted in
the development of an increasingly diverse managerial cadre.
This cadre is better educated, younger, and trained in a broader
array of professional disciplines than were their counterparts of
15 years ago. These differences have also made the problem of
retention a more complex issue for the industry.

CAREER PLANS AND CAREER ADVANCEMENT

Eighty-four percent of the managers indicated that they did not
plan a career in transit. This group was also asked to identify
what their initial career plans had been and to indicate why they
took a job with the transit industry. The questions asked and the
responses given follow.

Did You Plan Career in Transit?

N Percent

Yes 205 16.0

No 1,079 84.0

Total 1,284 100.0

What Were Your Career Plans?
N Percent

No plans 118 12.0
Public transportation 27 2.1
Public nontransportation 265 26.9
Private transportation 38 39
Private nontransportation 500 50.8
Any job 37 3.8
Total 985 100.1

Why Did You Take a Job in Transit?

Percent Percent
of of
N Responses Cases
Needed a job 188 17.9 214
Position relevant to
training 308 29.3 351
Lack of opportunity
to apply skills
elsewhere 132 12.6 15.1
Pay/benefits 98 9.3 11.2
More responsibility 164 15.6 18.7
Like transit 86 8.2 9.8
Other 74 7.0 8.4
Total 1,050 100.0 119.7

The total number of respondents was 877; multiple responses
occurred.
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Not only did most not plan a career in transit, nearly the
same proportion (77.7 percent) did not plan a career in any part
of the transportation industry. Further, most planned to pursue a
career in the private sector. These results indicate that commit-
ment to the industry is not an attitude that is instilled as part of
the education and training experience of those who became
transit managers. The diversification of the management cadre
has meant that many if not most do not train for transit or do
not work up through the ranks of a transit agency. Rather, many
train for a profession and find transit to be one of many possible
industries to apply that training.

The reasons given for taking a job in transit amplify the
problem. Slightly more than half of those responding indicated
that they entered the industry because the position provided an
opportunity relevant to their professional training. By implica-
tion, retention of these individuals will be affected by their
perceptions of the opportunities offered by transit to develop
and advance the skills for which they have trained. As is shown
in Tables 7 and 8 the perceptions of the sample about develop-
ment and advancement opportunities are not very positive.

Most of the respondents indicate that they are satisfied with
their present positions. The major variations are found in the
somewhat lower proportions of those in the new professional
positions of planning, personnel, marketing, and finance in-
dicating that they are satisfied or very satisfied with their
present positions. From the perspective of managerial reten-
tion, it is encouraging that in none of these categories do more
than 15 percent express dissatisfaction with their current
positions.

However, perceptions of career development and advance-
ment opportunities are much less positive and, perhaps, begin
to define at least one of the central dimensions of the retention
problem. Only in the cases of general managers and operations
personnel did majorities indicate that they were satisfied or
very satisfied with career opportunities in transit. The new
management groups were to a significant degree more likely to
express dissatisfaction with opportunities in the industry.

The evaluations of the advancement opportunities offered by
present agencies and the industry lend further support to this
assessment. None of the different manager classes is par-
ticularly optimistic about future advancement in their present
agencies. With the exception of operations directors and main-
tenance supervisors, more rate advancement opportunities in
their current agency as poor to very poor than good to very
good. The respondents are somewhat more optimistic about
advancement opportunities offered by the industry. However,
with the exception of operations directors, fewer than half of
those in each group rated these opportunities as good to
excellent.

To further refine the issue of career advancement, the man-
agers were asked to state how they could advance their careers
more rapidly. The results given Table 9 suggest two conclu-
sions. First, the most frequent response was the need for more
education given by 37.3 percent of the respondents (see also
Figure 4). Open-ended comments from the sample indicated a
desire for either more education or more training in transit or
management. Second, some 23.1 percent indicate that moving
from their present agency would be the best way to advance
their careers (11.8 percent leaving transit, 11.3 percent going to
a different agency).



TABLE 7 ATTITUDES AND PERCEPTIONS

Very Very
Position Satisfied 2 3 4 Unsatisfied N
Managerial Position and Career Attitudes
General manager 46.0 36.0 10.8 5.8 14 139
Other Administrator 31.5 423 18.5 4.6 3.1 130
Planning 20.1 46.6 17.2 115 4.6 174
Personnel 235 39.2 235 10.8 29 102
Operations director 36.7 42.2 13.8 5.5 1.8 109
Maintenance supervisor 279 419 194 1.0 39 129
Other operations 279 38.9 189 7.0 7.4 244
Marketing 173 51.9 28.8 - 19 52
Finance 218 45.2 258 5.6 1.6 124
Other management 28.6 50.5 17.6 22 11 .91
Total 1,294
(p <0.01; v=0.12)
Satisfaction with Career Opportunities in Transit
General manager 22.6 36.5 24.8 1.7 4.4 137
Other Administrator 18.5 30.0 30.8 14.6 6.2 130
Planning 13.2 339 28.7 213 29 174
Personnel 19.8 24.8 327 129 9.9 101
Operations director 32.7 39.1 16.4 16.0 1.8 110
Maintenance supervisor 21.7 40.0 20.0 85 3.8 130
Other operations 24.6 311 25.5 11.5 7.0 244
Marketing 9.6 34.6 269 19.2 9.6 52
Finance 10.5 26.6 452 19.5 3.2 124
Other management 16.5 35.2 319 143 22 91
Total 1,293

(p < 0.01; v =0.13)

TABLE 8 ADVANCEMENT OPPORTUNITIES

Position Excellent 2 3 4 Very Poor N
Advancement Opportunities in Current Agency

General manager 43 26.1 35.5 210 13.0 138
Other Administrator 1.7 26.2 33.1 223 16.8 130
Planning 35 23.7 37.6 20.8 14.5 173
Personnel 4.9 18.6 343 235 18.6 102
Operations director 12.7 26.4 26.4 20.9 13.7 110
Maintenance supervisor 1.7 24.6 423 177 7.7 130
Other operations 7.4 24.8 335 19.4 14.9 242
Marketing - 17.3 30.8 36.5 15.4 52
Finance 58 21.1 40.7 18.7 13.8 123
Other management 44 24.2 374 25.3 8.8 91
Total 1,291
(p > 0.05; v = 0.09)

Advancement Opportunities in Transit

General manager 6.5 41.0 38.8 12.2 1.4 139
Other Administrator 79 39.7 389 11.1 2.4 126
Planning 6.4 33.1 44.8 14.0 1.7 172
Personnel 8.2 26.8 474 15.5 2.1 97
Operations director 11.0 40.4 404 83 - 109
Maintenance supervisor 10.6 35.8 44.7 8.9 ~ 123
Other operations 11.4 38.0 37.6 8.9 42 237
Marketing - 24.5 57.1 16.3 2.0 49
Finance 5.0 32,5 49.2 12,5 0.8 120
Other management 2.2 35.6 47.8 11.1 33 90
Total 1,262

(p > 0.05; v = 0.10)
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TABLE 9 WAYS TO RAPIDLY ADVANCE

CAREER
Percent of  Percent of
NG Responses ~ Cases
Nothing 105 119 14.1
More experience 258 29.2 34.6
More education 278 31.4 373
Leave transit 88 9.9 11.8
Different agency 84 9.5 11.3
Not sure 24 29 32
Other 48 5.4 6.4
Total 885 100.0 118.7
9Total number of response was 746; multiple responses
occurred.
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The generally negative perceptions of career development
and advancement opportunities offered by the industry would
seem to be a major component of the retention problem, par-
ticularly with respect to the new professionals. Although most
are satisfied with their present position, this path of career
development is perceived as being either unclear or nonex-
istent. Many see further education as a vehicle for future
development, but a substantial proportion believe that move-
ment from their present agency or from the industry offers the
best prospects. This point is consistent with the earlier finding
that over the next 5 years, more managers expect to leave the
industry (21.3 percent) than shift to a different transit agency
(13.2 percent).

SUMMARY

To the extent that the sample is representative of industry
managers, there have been some significant changes in the
character of the management cadre since Mundy and
Spychalski (2) reported their findings in 1973. Current man-
agers are younger, more highly educated, and more diverse in
terms of training specialization and current function. Further,
most did not plan to pursue a career in transit, and nearly half
came to their present position from outside their current
agency. These changes reflect the dynamic character of the
industry resulting from a period of expansion and increased
utilization of new management specialties.

The findings also indicate that with the changing character of
the management core there has developed at least the potential
of a serious problem in managerial retention. This problem was
found to be particularly true for the new professionals, as
opposed to those in core transit positions. Should the respon-
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dents follow through on their stated intentions, the industry will
experience substantial managerial tumover during the next S
years, not just in terms of switching from one agency to another
but also in terms of qualified, trained individials leaving the
industry altogether.

A central dimension of the problem lies in the lack of
positive views about the opportunities for future career de-
velopment and advancement opportunities offered by individ-
ual agencies and by the industry. Although most of the respon-
dents express satisfaction with their present positions, many,
particularly newer managers, appear negative about transit as
an industry offering opportunities for professional growth.
These individuals are simply more likely to indicate that they
plan to leave not only their present agencies but also the
industry.

Three factors may be related to this trend: (a) the training
and experience of new managers as these are related to com-
mitment to the industry, (b) the possible lack of a clear career
ladder within the industry, and (c) the end of the period of rapid
expansion, decreasing the availability of promotional oppor-
tunities. With respect to the first factor, the findings indicate
that concomitant with the changing character of the manage-
ment core is the increasing specialization within professional
disciplines. Nearly half of the sample came from outside their
present agency and most did not plan a career in transit. The
most common reason given for entering the industry was that it
provided an opportunity to practice the profession for which
these managers had trained. The change from the up-from-the-
ranks character of managers has resulted in a lesser degree of
commitment to the industry and a greater willingness to pursue
opportunities elsewhere.

The lack of a clear path for career development in the
industry is suggested by two findings. First, only some 11.4
percent of the respondents came to their present position from
another transit agency. Second, only 13.2 percent plan to shift
to another agency during the next 5 years. This contrasts with
the 21.3 percent who plan to leave the industry. In general, little
evidence exists that career development in transit includes
shifts from one agency to another. Rather, the respondents
indicate that they will either stay with their present agency or
leave the industry. Whether those staying with their current
agency will find significant promotional opportunities is un-
clear. Our respondents are generally positive. The changing
character of the industry, however, suggests that time spent
with a given agency is no longer a guarantee of advancement.

The third factor, decline in promotional opportunities, is not
directly gleaned from the data. Rather, it is a more general
factor resulting from the end of the period of rapid industry
growth and changing federal policy. Additionally, Douglas Hall
(5) has observed:

. .. in today’s leaner, flatter organizations, senior leadership is
more critical than ever. Also, with fewer senior slots available,
the consequences of a poor fit in any one position are quite
serious. And with large numbers of talented, educated ‘“‘baby
boomers” from which to choose, there is more need for good
methods of identifying high-potential candidates (5, p. 7).

As the industry has entered a period of slow growth, the
promotional opportunities for managers hired in the last 10 to
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15 years have declined. Many of these individuals are trained
in particular disciplines that are not directly dependent upon
transit (e.g., marketing and planning). Further, the data indi-
cate that many do not see promotional or even laieral moves
within the industry as a central part of their career planning.
Thus many entry- and middle-level managers plan to take their
skills elsewhere.

These three factors affect the perceptions of the current
managerial core regarding future opportunities in the industry.
The generally pessimistic attitude expressed by the sample
raises the possibility of substantial losses of managerial talent
for the industry over the next 5 years. With the exception of the
directly transit-related managerial functions of operations and
maintenance, many current managers anticipated acting on
their perceived mobility, with the result that the industry may
face future problems not only retaining current talent but also
recruiting replacements for those who in fact follow through on
their stated intentions.
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Attitudes of Transit Employees Toward

Merit Pay

K. Dow ScotTt, MICHAEL J. VEsT, FREDERICK S. HILLS, AND STEVEN E. MARKHAM

Merit pay programs are the most widely used financial
incentive program among urban mass transit systems. An
attitude survey was conducted at a large transit system to
determine how employees percelved the merit pay program
in which they participated. Employee attitudes toward the
merit pay system were mixed. Their perceptions of the
accuracy of the performance evaluation were quite nega-
tive. However, employees as a whole favored a system in
which pay Increases are not based on seniority and are not
general increases.

The declining growth rate of productivity in the United States
relative to other nations is a matter of increasing concem in
both the private and public sectors. Productivity, or the effi-
ciency with which goods and services are produced, represents
a means of maintaining economic growth, retaining foreign
markets, reducing unemployment, and controlling inflation.
Because the cost of labor is a major factor in the production of
goods and services, increasing the output of human resources is
a major element in reversing productivity decline. In view of
the economic realities of our times, Americans are finding that
a commitment to quality in addition to quantity is essential. To
be unresponsive to this issue will ensure further erosion of the
marketplace and even tighter resource constraints. Because
urban mass transit provides direct service to the public and
because it represents a major cost to state, local, and federal
governments, it receives close public scrutiny when scarce
resources are allocated.

In response to these pressures for increased productivity and
better quality of service, private and public sector organizations
are reexamining the use of financial incentive programs. A
financial incentive in the generic sense is any program in which
pay is contingent on individual or group performance. Unlike
wages and salaries that are payment for satisfactorily perform-
ing a particular job (termed *“position pay’’), incentive pay is
determined by how well the employee does on one or more
performance criteria, usually judged in tekms of quality and
quantity of performance. These performance criteria may in-
clude supervisor appraisal of employee behavior or goal ac-
complishment, overall unit profits and eamings, realized labor
cost savings, number of units produced, growth in sales, and so
forth. Incentive pay is designed so that an individual’s pay may
increase or decrease over time on the basis of that person’s
performance or contribution to the organization’s productivity.

A survey conducted by the Conference Board (1) found that
over 90 percent of the responding companies used a merit pay
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program. A survey of the transit industry by Scott and Deadrick
(2) found that merit pay was the most popular financial incen-
tive program among transit authorities, with 30 percent of
respondents reporting they had a merit pay program. There
were numerous variations of merit pay plans, each of which
evolved as organizations tailored the program for their own
use. This wide adaptability of the plan has contributed to its
popularity.

Financial incentive programs are not as common in the
public sector, generally because of political barriers and such
limiting factors as civil service policies and procedures. Much
of the public sector employment policies are controlled by
legislation and regulation, and thus the freedom to institute
innovative employment programs has been limited. However,
recent public sector interest in such programs may be attributed
to the belief that the use of financial incentive programs such as
merit pay plans represents an innovative strategy that can help
contain costs and show taxpayers that high performance and
productivity are of value to government.

Merit pay programs award pay increases to employees on the
basis of their level of performance for a specified time period.
Merit pay programs are designed to pay different amounts to
individuals, depending on the degree of performance. In a
typical merit pay program, the overall merit budget is estab-
lished by top management and is based on either the past
financial performance of the organization, expected future per-
formance, or ability to pay. The merit budget is designed to
reward only those employees who have performed at a high
level during the past period. This is not a general increase that
enables the organization to maintain competitive wages relative
to the labor market or a cost-of-living adjustment to protect
employees from inflationary pressures.

The overall merit budget is then divided among the organiza-
tion’s various departments, usually on the basis of a percentage
of each unit’s labor costs in wages and salaries. For example, if
one department had 15 employees whose wages and salaries
totaled $400,000 annually, a merit budget of S percent would
be $20,000. Thus this department head would receive $20,000
to distribute among deserving and eligible employees through
the individual supervisors. Under most merit pay plans, the
merit reward represents a permanent increase in the employee’s
salary and thus represents a permanent increase in the organiza-
tion’s total labor costs.

Some method of measuring individual performance is re-
quired for merit increases. Performance evaluations or ap-
praisals are conducted periodically and are usually supervisory
judgments as to the level of employee performance. Be-
haviorally anchored rating scales (BARS), management by
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objectives (MBO), and graphic rating scales represent methods
of measuring individual performance (3).

Because an employee's merit increase becomes a permanent
part of the employee’s pay, distortion in the compensation
system may occur. To retain an equitable relationship among
the jobs and the employees holding those jobs, the compensa-
tion structure usually specifies pay ranges for each position.
Once the person reaches the top of the pay range, he or she
cannot receive another merit pay increase unless the pay struc-
ture is adjusted upward (4). The midpoint of the pay range
reflects the level at which an average, fully trained employee
should perform (2).

RESEARCH ON MERIT PAY

An extensive review of the theoretical and empirical literature
on merit pay was conducted. Although space limitations pre-
clude a detailed treatment of this large body of literature, a brief
review of representative articles is provided to identify em-
ployee attitudes critical to successful merit pay programs and
thus establish a basis for the scales used in this study.

A review of the literature uncovered 94 articles on merit pay.
A majority of these articles were simply descriptive or concep-
tual in nature. At best, these descriptive articles suggest rules of
thumb that outline certain conditions that must be present if
merit pay is to elicit improved job performance. In these
articles, it is suggested that for money to motivate improved
job performance:

¢ Money must be a reward valued by employees (5, 6).

e Money must be valued highly relative to other rewards
(7). [Although money may be important to an individual, it
may not be the primary motivating force. For example, an
individual may be more highly motivated by the nature of the
work itself or need for affiliation then by money (8).]

* Workers must perceive that pay is tied to performance
(9, 10).

e Employees must believe that effort will lead to successful
job performance (5, 11).

o Pay increases must be large enough to be meaningful
(11-13).

o Employees must perceive that performance can be and is
accurately measured (11, 14).

e High levels of trust are necessary if merit pay programs
are to be accepted by employees and have the intended motiva-
tional effects (6, 12).

e Good communication is essential to successful merit pay
programs (9, 15).

Only 16 articles empirically evaluated the effects of merit
pay programs in use. Selected empirical studies are discussed
in the following paragraphs. One important study by Marriott
(16) focused on employee attitudes about merit pay plans. The
most important finding was that the firm’s performance ap-
praisal system did not distinguish among workers’ levels of
performance, and most employees were dissatisfied with the
pay program.

In a study of 31 engineers and 33 nonprofessional workers,
Giles and Barrett (17) investigated the relationship between
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merit increases and individual satisfaction. Their findings indi-
cated that each additional dollar increase in merit pay had
additional value to employees. Greene and Podsakoff (I18)
conducted a field study in which a merit system was discon-
tinued in a plant. The satisfaction of the higher performers
greatly decreased, whereas the low performers became more
satisfied and more productive. In a study of 1,165 nonsuper-
visory, white collar employees, Kopelman et al. (19) examined
the linkage between performance and rewards for various merit
pay programs. It was found that having a wide range of avail-
able rewards increases overall performance. Strong linkage
between performance and rewards resulted in high
achievement.

The literature reviewed suggests that pay must be linked to
performance if money is to motivate improved job perfor-
mance. However, the fact that pay is linked to performance is
no guarantee that employees will perceive this to be the case.
Employee perceptions of performance appraisal faimess and
accuracy should be positively related to employee perceptions
that pay is linked to performance, a precondition for successful
merit pay programs. In this study, employee perceptions of the
performance evaluation system and the merit pay plan are
examined.

RESEARCH METHODOLOGY
Research Location

A large number of transit authorities were considered for the
current research project. Site selection criteria included (a) a
merit pay program that had been functioning 2 years or more,
(b) a large organization that would yield sufficient sample size
to perform the required statistical analyses, (c) a performance
appraisal system that quantified individual performance scores,
(d) the availability of pay and performance data for a 2-year
period, and (e) the transit authority’s expression of strong
support for the research study and willingness to commit em-
ployee time to the study.

On the basis of the evaluation of a number of potential
candidates, a large transit authority located on the West Coast
was chosen as the research site for this project. This transit
authority has over 3,000 employees, approximately 1,000 of
which participate in the merit pay plan. During Fiscal Year
19841985, this transit authority maintained a fleet of over
1,000 buses and carried in excess of 200,000,000 passengers.

Performance Appralsal System

This transit authority has a merit pay policy that requires that a
performance evaluation be completed annually for every non-
union employee. By policy, these annual evaluations are to be
completed by supervisors during the month of June each year,
The evaluation requires the supervisor to examine the work
habits of employees (i.e., attendance and punctuality, safety,
and observance of rules and regulations) and employee perfor-
mance on job-related tasks. The supervisor is required to com-
bine this information into an overall judgment of performance.
Individuals are awarded a performance evaluation along a
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five-point continuum including (a) unsatisfactory, (b) needs
improvement, (c) competent, (d) superior, and (e) outstanding.

Merit Pay System

The merit pay system used in this research is similar to the
general merit pay systems described previously. Merit pay
increases at this transit authority were based on an individual’s
performance evaluation score and position in the wage struc-
ture. No general pay increases were given, and in only a few
cases were structural adjustments made to an individual’s pay.
There were structural changes in the pay ranges associated with
the pay structure. Pay ranges were adjusted upward 8.5 percent
in 1983, 3.5 percent in 1984, and 4.0 percent in 1985. It is again
pointed out these were not general increases given to em-
ployees but were simply changes in the pay range, that is,
changes in the amount an individual could potentially earn. To
move up in the pay range, an individual must still get merit
increases based on performance. The merit increases averaged
7.8 percent for 1983, 5.5 percent for 1984, and 5.2 percent for
1985. Employees receive the merit increase on July 1 each
year.

Data Collection

On the basis of the review of the merit pay literature, a ques-
tionnaire was designed to measure employee perceptions of the
merit pay process, the performance appraisal process, and other
work-related issues critical to successful merit pay programs.
This questionnaire was administered to nonunion employees
who were eligible for merit pay increases. The Likert-type
questions and responses are listed in Tables 1-6. Employees
were presented with a statement with which they could strongly
agree (SA), moderately agree (MA), somewhat agree (?A),
somewhat disagree (?D), moderately disagree (MD), or
strongly disagree (SD).

The questionnaires were pilot tested at a transit authority
located on the East Coast. Following the pilot questionnaire
administration, a debriefing was held in which participants
were asked to comment on any potential problems with the
questionnaires. On the basis of information obtained in the
pilot study, several small changes were made in the question-
naires to improve clarity and employee understanding,

A research team from Virginia Polytechnic Institute and
State University administered the questionnaires. Employees
were notified by memoranda from the personnel department of
the transit authority and were requested to attend one of the
scheduled sessions to fill out the questionnaires. Eighteen 1-hr
sessions were scheduled; although participation was not man-
datory, it was strongly encouraged.

Sample Characteristics

Of the 1,425 employees eligible to participate in the study, 842
completed the employee questionnaire for a participation rate
of 59 percent. The sample consisted of white collar and super-
visory nonunion employees who were eligible to participate in
the merit pay program. The age of respondents ranged from 26
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to 67, with a mean of 44.8 years. Length of service of respon-
dents ranged from 1 to 44 years, with an average tenure of 13.5
years. Some 78 percent of the respondents were male, and 22
percent were female. A wide variety of ethnic backgrounds was
represented in the sample. Some 26 percent were black, 55
percent were Caucasian, 7 percent were Asian or Pacific is-
landers, and 13 percent were Hispanic. Respondents also ex-
hibited a varied educational background, with 8 percent having
high school diplomas, 43 percent having some college, 21
percent having a college degree, 11 percent having some grad-
uate work, and 15 percent having a master’s degree or higher.
Only 1 percent of the respondents had less than a high school
diploma.

Importance of Pay

To assess the value that respondents attached to pay, individ-
uals were asked to rank the importance of seven different job
characteristics. The average rank assigned to the seven job
characteristics in order of importance (1 was most important)
was 2.4 for wages or salary, 3.2 for type of work, 3.3 for job
security, 3.4 for opportunity for promotion, 3.9 for recognition
for good work, 4.3 for working conditions, and 5.3 for friendly
coworkers. Of the seven job characteristics investigated,
money was on average the most valued reward among study
participants.

Attitudes Toward Performance Evaluation

Performance evaluations are a vital part of merit pay systems
because it is the performance evaluation that drives the recom-
mendation for a merit increase for an employee. A series of
questions was asked to try to understand how employees feel
about the performance evaluation process. One of these ques-
tions asked the employee to indicate how satisfied they were
with their last performance appraisal (Table 1, Question 1).

The most startling observation about the results of this ques-
tion is that employees appear to fall into two extreme groups.
There is a substantial proportion (21 percent) who are highly
satisfied with their last performance evaluation; however, there
is also a substantial proportion (28 percent) who are highly
dissatisfied with their performance evaluation. Clearly, em-
ployees are sharply divided in their attitudes toward satisfac-
tion with their performance evaluations.

Further insight into employees’ attitudes about the perfor-
mance evaluation process can be gleaned from two additional
questions that were asked. One of these questions asked if
employees felt their last performance review was consistent
with actual job performance (Table 1, Question 2). As with
satisfaction with the performance evaluation, employees are
strongly divided in their attitudes toward the accuracy of the
evaluation process. Some 21 percent strongly agree that their
last review is consistent with actual performance, whereas 28
percent strongly disagree with the statement.

A second way to ask the same question is to ask employees
to react to whether their evaluation was too high or too low
(Table 2, Question 3). Consistent with earlier questions, it is
again apparent that employees are about equally split between
those who think their performance evaluations were about right



TABLE 1 SATISFACTION WITH PERFORMANCE APPRAISAL

Frequency of Responses?

Question SA MA 1A m MD SD NA
1. I am very satisfied with the last 174 144 103 72 78 228 30
performance evaluation I received.  (21%) (17%) (12%) (9%) %) (28%) (4%)
2. My last performance evaluation was 172 143 105 80 T2 229 32
consistent with my job performance. (21%) (17%) (13%) (10%) (%) (28%) (4%)
Spercentages do not add to 100% because of roundoff error.
TABLE 2 ACCURACY OF PERFORMANCE APPRAISAL
Much Much
Too Too About Too Too
Question High High Right Low Low
3. Compared to your actual level of 5 10 363 348 15
performance, do you believe your (1%) (1%) (45%) (43%) (9%)
performance rating was:
SPercentages do not add to 100% because of roundoff emor.
TABLE 3 FEEDBACK
Frequency of Responses?
Question SA MA A D MD SD NA
4. 1 received enough feedback concerning 148 158 163 134 100 121 10
the quantity of my output on the job. (18%) (19%) (20%) (16%) (12%) (15%) (1%)
5. I am provided with sufficient feedback 154 167 163 145 88 113 6
on the quality of my work. (18%) (20%) (20%) (17%) (11%) (14%) (1%)
%Percentages do not add to 100% because of roundoff error.
TABLE 4 MERIT PAY
Frequency of Responses®
Question - SA MA ?A D MD SD NA
6. Merit increases accurately reflect an 58 63 107 131 111 356 10
individual’s job performance. %) %) (13%) (16%) (13%) (43%) (1%)
7. This organization gives pay increases 53 79 151 116 117 302 12
on the basis of job performance. 6%) (10%) (18%) (14%) (14%) (36%) (1%)
8. My last pay increase was consistent 77 99 107 118 108 296 34
with my job performance. 9%) (12%) (13%) (14%) (13%) (35%) (4%)
9. 1 was very disappointed with the 190 82 125 133 112 125 69
size of my last pay increase when I (23%) (10%) (15%) (16%) (13%) (15%) (8%)
think about what other employees
received.
10. I am very satisfied with the last merit 63 114 124 115 105 274 43
increase I received. @B%) (14%) (15%) (14%) (13%) (33%) (5%)

9Percentages do not add to 100% because of roundoff error.

TABLE 5 SUPERVISOR ALLOCATION OF PAY INCREASES

Question

Pay Increase Factor

11. The purpose of this question is to find out what you think were
the most important factors determining your last pay increase.
Please rank the five items listed below according to how important
you think they were to your supervisor in determining your last
individual pay increase. Place a 1 by the item you feel was most
important, a 2 by the item you consider the second most important,
and so on.

My friendship with the supervisor.
My length of time with the supervisor.

My length of time with the organization.

My performance.
My economic need.
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TABLE 6 EMPLOYEE PREFERENCE FOR ALLOCATION OF PAY INCREASES

Frequency of Responses?

Question SA

MA ?A D MD SD NA

12. In my job, all employees should get the 205
(25%)

13. To be fair, everyone in my job should 167
(20%)

the same percentage pay increase.

get the same percentage pay increase.
14. Pay increases should be based primarily 51
on length of service.

15. In my job, the largest pay increases should 37
go to the most senior employees.

(6%)

(4%)

58 76 132 95 262 10

(%) %) (16%) (11%) (B1%) (1%)
50 74 135 98 297 10
©6%) (%) (16%) (12%) @B6%) (1%)
63 105 165 118 331 3
B%) (13%) (20%) (14%) (40%) (0%)
41 66 176 120 387 9
(5%) @B%) (1%) (14%) (46%) (1%)

9Percentages do not add to 100% because of roundoff error.

(45 percent) and those who think that their performance evalua-
tions were too low (43 percent).

Still another way to obtain insight into employees’ attitudes
toward the performance evaluation process, in general, is to ask
employees if they receive enough feedback from their super-
visor. Two such questions were asked; one dealing with quan-
tity of output, and another dealing with quality of output (Table
3, Questions 4 and 5). Employees are also strongly split over
the amount of feedback they received about both the quantity
and quality of their output. Over half of the employees tend to
agree that they receive enough feedback, but a substantial
minority (over 40 percent) tend to disagree that they receive
adequate feedback.

The information on employee attitudes toward the perfor-
mance evaluation process suggests that a sizable minority is
dissatisfied with the appraisal system. Further, that sizable
minority appears to believe that they do not receive adequate
feedback in terms of quantity or quality of output.

Attitudes Toward Merit Increases

Employees were asked whether or not merit increases, in gen-
eral, were linked to performance level. This question was asked
of employees in two different ways, as indicated in Table 4,
Questions 6 and 7. The responses to these two questions
provide startling results: 72 percent of the employees disagreed
with the statement that merit increases accurately reflect an
individual’s job performance. Further, 43 percent strongly dis-
agreed. Employee responses to Question 7 in Table 4 reflect
similar patterns of responses, indicating that employees
strongly disagree with the assertion that merit raises reflect job
performance.

Employees were also asked if their last pay increase was
consistent with their performance (Table 4, Question 8). On the
basis of the responses, it is clear that most employees disagree
with the statement that their last increase was reflective of job
performance. Some 62 percent disagreed to one degree or
another with the statement. Further, 35 percent strongly dis-
agreed with the statement, whereas only 9 percent strongly
agreed with the statement.

The questions discussed so far have asked the employees to
give their opinions about merit increases and performance. Yet
another way for employees to assess their merit increase is to
ask them to think about their merit increase relative to other
employees (Table 4, Question 9). Interestingly, there is not the

same kind of consistency of results when employees compare
their own raises to those of other employees. In fact, employees
are highly dispersed all the way from strongly agree (those who
are disappointed with their raises) to strongly disagree.
Finally, employees were asked to share their attitudes about
satisfaction with their last merit increase without specifying a
relationship to performance or how other employees came out
in the pay increase process (Table 4, Question 10). Some 59
percent of the employees expressed a degree of dissatisfaction
with their last merit increase and one-third of the employees
strongly disagreed that they were satisfied with their pay raise.
These responses suggest that something may be wrong with the
merit pay system because such a large proportion of employees
are so dissatisfied with the merit pay increases they received.

Supervisor Decision Rules for Pay Raises

Earlier employee opinions indicate that there is considerable
dissatisfaction with their last pay raises. The responses also
indicate that employees do not feel their last performance
evaluation reflected their true performance level. It is therefore
worth exploring what criteria employees felt their supervisors
used in making pay increase decisions. Question 11 in Table 5
poses this issue to employees. The results in Table 5 are
surprising, considering that employees are so dissatisfied with
their performance appraisals an pay increases. Respondents
were asked to rank which factors were most important for
determining pay increases (the smaller the number, the higher
the ranking). The data suggest that employees do believe that
supervisors used performance as the most important criterion in
making pay increase recommendations.

Employees®’ Criteria for Pay Increases

One of the most important questions that needs to be answered
when auditing merit pay systems is the following: “Do em-
ployees want pay to be based on individual merit?” Unfor-
tunately, obtaining the answer to such a question is not easy
because to disagree with the concept of merit is about as
popular as disagreeing with motherhood and apple pie. There-
fore, the method used was to ask a series of other questions,
which appear in Table 6 along with employee responses. Ques-
tions 12 and 13 in Table 6 ask if all employees should get the
same pay increase. Most employees strongly disagree with this
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statement. Questions 14 and 15 in Table 6 ask employees if
they would like to have pay increases based on seniority.
Again, the data indicate there is strong disagreement with using
seniority for granting pay increases. Further, employees believe
that supervisors use performance to make pay increase deci-
sions (Table 5, Question 11). However, they apparently think
the supervisors’ evaluations are biased because they do not
agree that their performance is reflected in their performance
evaluation (Table 1, Question 2; Table 2, Question 3) or their
merit pay increases (Table 4, Questions 6-8). These data sug-
gest the need to train supervisors in performance evaluation
and the need to better articulate how the merit pay program is
administered.

CONCLUSIONS

The employee attitudes reported here suggest some interesting,
albeit paradoxical, conclusions. First, employees at this transit
authority definitely believe in merit pay as a concept. This
attitude is reflected in the fact that they want their performance
to be the basis for their pay increases. The strength of this
association is also reflected in their rejection of both equal pay
raises and seniority as possible pay increase criteria.

Second, these employees for the most part believe that their
supervisor used past performance as a criterion for making pay
increases. In other words, in the employee’s mind it was perfor-
mance, and not favoritism or other criterion, that their super-
visor used in allocating pay increases.

However, this merit pay system is not functioning as effec-
tively as it might because there is extreme dissatisfaction over-
all with the merit pay system, indicated by the 60 percent who
express some degree of dissatisfaction with their merit in-
crease. Several possible causes may be contributing to this
dissatisfaction. A most probable cause is that employees dis-
agree with their supervisor’s assessment of their performance.
This disagreement is reflected in the fact that the supervisor’s
rating of an employee’s performance is frequently not consis-
tent with the employee's own perceptions of his or her perfor-
mance. It is also reflected in the fact that a sizable group of
employees do not think that feedback from their supervisors is
adequate. Furthermore, a strong correlation existed between
satisfaction with merit increase and satisfaction with perfor-
mance evaluation (» = 0.675, p < 0.0001). Thus, although
employees believe in the merit pay concept, the merit pay
program at this property is breaking down because of what the
employees perceive as an inaccurate performance evaluation
system.

A second possible explanation for the paradoxical nature of
these data is simply that the size of the pay increase was so
small that employees did not see it as reflective of their true
performance. In any event, employees did not believe that the
system rewards their performance. This fact undermines the
entire concept of a merit pay system.

Finally, these data suggest that more work needs to go into
training supervisors in conducting performance evaluations.
The data suggest that supervisors need to do a better job of
providing feedback to employees on the quantity and quality of
their work. Frequent and accurate feedback allows the em-
ployee to know how he or she stands in the eyes of the
supervisor at all times. Further, if the employee and supervisor
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then come to see the employee’s performance in the same
way,the satisfaction level with the performance evaluation pro-
cess should increase. Such training will therefore result in a
more effective merit pay program that should in turn result in
higher employee and transit property productivity.

The results obtained in this research are generalizable to a
variety of organizations. The research site involved in this
study has a merit pay and performance appraisal system similar
to those found in other public and private sector organizations.
In fact, the research site was selected to ensure that the merit
pay and performance appraisal systems were representative not
only of other transit authorities but of industry in general.

Furthermore, numerous researchers have compared public
and private sector employees with respect to reward prefer-
ences. Nowlin (20) compared factors that motivate public and
privatc scctor managers and concluded that moncy is a reward
highly valued by both public and private sector managers.
Newstrom et al. (21) compared reward preferences in a sample
of 354 employees from business organizations and a city gov-
emment. Results indicated that both public and private sector
employees attached equal importance to pay as a reward. As

_such, in general, there is a great deal of similarity in reward

preferences among public and private sector employees.
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Analysis of Nine European Public Transit
Databases: Insights for the Urban Mass
Transportation Administration

Section 15 Program
WIiLLIAM M. LyoNs

A study of nine European public transit databases is presented
and insights into the debate over what to report under the
UMTA Section 15 program are provided. The content and
usefulness of the databases are compared to identify cases
either where Section 15 could be improved or where it provides
a valuable standard. These comparisons are used to evaluate
the merits of proposals to modify Section 15. This report
provides a critical guide to data sources for analysls of interna-
tional transit performance. Access to these resources has been
limited because of language barriers, lack of information on
avallablility, and different definitions of key concepts. The anal-
ysis also provides Insights into the difficultles of compiling and
using comparative transit data. Section 15 includes financial
and operating statistics from 438 U.S. urban public transit
operators. In its seventh year, Section 15 provides standardized
data for policy and management analysis, and for the UMTA
Section 9 apportionment formula. In response to recommenda-
tions from the UMTA and American Public Transit Associa-
tion advisory committees, UMTA has begun to overhaul Sec-
tion 15, In the current debate, collection costs are balanced
against the value of data to analysts. Although some recom-
mendations add information, most require deletions. Relative
to Section 15, the European databases (a) use simllar output
and ridership measures, Including capacity and passenger
miles (both proposed for ellmination); (b) use similar expense
and revenue structures but with fewer detalls; (c) distinguish
public from private sector involvement less successfully; (d) do
not clearly estimate capital costs; and (e) fail to estimate ser-
vice area population accurately.

This report presents a critical analysis of nine European transit
databases and provides insights into the debate in the U.S.
transit community over what data should be reported under the
Section 15 program of UMTA. This report also is a comprehen-
sive guide to European and U.S. data sources for comparison
and analysis of international transit performance. Access to
these resources has been restricted by language barriers, lack of
information on availability, and different definitions of key
concepts.

Criteria to use in comparing the databases and in evaluating
their value to international analysts are proposed. By focusing
on definitions and selection of statistics to measure supply,
demand, revenues, expenses, and other key data items, this

Transportation Systems Center, U.S. Department of Transportation,
Kendall Square, Cambridge, Mass. 02142,

report encourages informed use of these resources for interna-
tional analysis. This review of strengths, weaknesses, and com-
patibilities is of particular value to analysts familiar with Sec-
tion 15, which is the frame of reference for evaluation of the
nine less complex databases. This review also identifies issues
in development of transit databases that should be resolved if
these resources are to be of maximum value.

On the basis of comparative analysis, this study provides
insights into the debate in the United States over what to report
under the Section 15 program. Numerous recommendations
have been made over the last 3 years by a Section 15 advisory
committee appointed by the Secretary of Transportation (1); a
committee of the American Public Transit Association
(APTA), representing operators; TRB, representing the re-
search community; and industry sources. The APTA proposal
discussed in this paper was submitted to the UMTA Section 15
Advisory Committee meeting on March 13, 1986, but APTA
continues to develop its recommendations. In response to these
recommendations, UMTA has begun a program to simplify and
improve the data quality of Section 15. Although some recom-
mendations require additional information, most require dele-
tions. In the current debate over what to report, collection costs
to reporters are contrasted with the benefits gained from use of
the data for analysis (2).

Proposals to modify Section 15 are evaluated on the basis of
how other countries resolve common issues, including mea-
surement of supply, demand, fleets, and workforces; distinction
of capital from operating expenses; allocation of costs and fares
by mode; level of expense detail; and identification of private
contractors. The objectives are to identify ways in which Sec-
tion 15 could be improved, often through simplification, and its
comparative strengths as a valuable standard.

CRITERIA FOR EVALUATION OF

.COMPARATIVE DATABASES

A clear statement of intended objectives for the databases
should precede development of evaluation criteria. Criteria
should assist in answering the question “Do these databases
successfully provide required information?” For this paper, the
objectives are not those of the individual databases, which
often are not explicit and differ among themselves.
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It would be arbitrary to apply the objectives of one database
in evaluation of other databases because of apparent dif-
ferences in what each was designed to accomplish. Intended
uses of Section 15, the most detailed of the databases, include
provision of information for national and state analysis, local
decision making, and academic research. The European
databases are more modest undertakings, with fewer categories
of information, and less detail in categories shared with Section
15. The databases from Belgium, the Federal Republic of
Germany (FRG), and the International Union of Public Trans-
port (UITP) contain ridership and output measures required for
analysis of national and local historical trends but lack the
financial data required for economic analysis using unit costs.

The 10 databases are evaluated for their ability to provide
information for international performance evaluation and pol-
icy analysis. This is consistent with the intent of this report—to
provide a guide to data sources for international analysis and
insights into what to report under Section 15. Although perfor-
mance evaluation and policy analysis are inclusive, they ex-
clude local management and other applications that require
additional details on routes, costs, and characteristics of riders.
None of the databases are intended for this type of use. The
evaluation criteria follow.

Usefulness in Performance Evaluation

Performance evaluation uses financial and operational data to
analyze trends in and relationships among costs and services
supplied and demanded, and to explain differences in transit
system performance. Evaluation answers the questions, “How
are the databases doing?’’ and *“Where can they improve, and
how?” Comparisons can determine whether performance is
improving or deteriorating and can identify candidate items for
cost reduction or service improvement.

Performance evaluation requires benchmarks of exemplary,
acceptable, and unacceptable performance. Evaluation can be
based on historical performance of a single operator or on
comparisons with individual or group peer standards. Interna-
tional databases extend the range of transit experience and
provide a broader universe of peers.

Fundamental data required for performance evaluation are
operating expenses, revenues, service outputs, and ridership.
Modal disaggregations by multimodal systems are required to
analyze modal performance.

Usefulness in Productivity Analysis

Productivity analysis attempts to maximize transit benefits rela-
tive to resource input costs (labor, capital, and materials).
Analysts disagree over whether to measure benefits in supply
units (vehicle-miles) or demand units (trips), possibly with
fares as a surrogate, or to include social benefits, including
environmental effects, as used in the social cost benefit model
or similar techniques mandated by the British Department of
Transport for planning and investment decisions (3).
Productivity is often viewed as having efficiency and effec-
tiveness components. In economic theory, efficiency contrasts
marginal costs and benefits to determine optimal resource use.
In transit analysis, efficiency is often simplified to focus on
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ratios of costs to services supplied (in units of vehicle-miles or
vehicle-hours), often within different managerial divisions.
Effectiveness focuses on the extent to which outputs are con-
sumed (4).

Usefulness in Policy Analysis

The databases are evaluated for ability to provide information
required to answer key policy questions, including whether
public agencies should subsidize transit, how subsidies might
best be provided, whether public investments should encourage
particular modes or technologies, and whether public transit
services should be deregulated or privatized. International data
sources extend the information available to answer national
policy questions.

Complete System-Wide Costs

Analysts are particularly interested in cost comparisons be-
tween operators, often expressed in costs per service output
unit, rider, or passenger-mile, and in historical cost trends of
operators individually or in modal, national, or other
categories.

The appropriate level of operating expense detail is contro-
versial and is the subject of the APTA proposals. Basic disag-
gregations include costs of operators, maintenance, administra-
tion, labor, and possibly contracts. Many policy questions and
comparisons of interest involve modal costs or comparisons,
which require cost allocations by mode. Comparisons between
modes or operators with different degrees of labor and capital
intensity require both operating and capital costs.

Complete Revenues

Revenues can be used to contrast earnings with operating and
capital expenses by using farebox returns (fares divided by
operating expenses) or other measures. Basic revenue catego-
ries include modal or system fares, amounts of public funds,
identification of funding agency, tax or other source, and all
other revenues.

Service Outputs

Products of a transit system are typically measured in units of
service produced or supplied, including vehicle-miles or vehi-
cle-hours, in modal disaggregations. Capacity-miles (seating
and standing capacity multiplied by vehicle-miles) and distinc-
tions between deadhead and revenue vehicle-miles and vehicle-
hours are also useful.

Ridership

Ridership or service consumed data provide measures of the
benefits derived from transit service and are required for anal-
ysis of productivity. Typical measures are number of unlinked
trips (boardings), number of linked trips (completed origins to
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destinations), and passenger-miles (sums of distances traveled
by all passengers).

Integrated Structure

The different elements of a database should fit together. Modal
expense categories can parallel those used for revenues, out-
puts, ridership, and labor. For example, parallel distinctions
between modes or publicly operated and contracted service can
be made throughout the database.

Consistent Definitlons

Without clear definitions, particularly for international data,
consistency should not be assumed among different modes and
operators, For example, it should be specified whether trips are
origins to destinations or boardings, whether operating ex-
penses include depreciation, interest, or lease costs, and
whether vehicle-miles include deadhead (return trip without
load).

COMPARATIVE ANALYSIS OF SECTION 15 AND
NINE EUROPEAN DATABASES

In this report, Section 15 and nine European databases are
analyzed to determine differences and similarities in data and
definitions. Of the 10 databases, 8 are national, published by
government ministries or associations of operators, and the 2
produced by UITP are international (Table 1). All the databases
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contain operating statistics for urban operators, and most con-
tain financial information.

Section 15 is the most detailed and complex database sur-
veyed, and the only one except for the Swiss with statistics on
vehicle failures, pensions, and accidents. However, basic cate-
gories for financial and operating statistics are similar to those
used by the other databases. Of the 10 databases, 7 contain
operating expenses and revenues, all 10 report service outputs
and ridership, and 9 (all but Belgium) publish performance
ratios.

Section 15 consolidates statistics in fleet-sized peer groups
and presents graphics on national and historical trends. The
other data sets do not sort by peer groups, although the British
and UITP rail sets could be considered peer groupings. The
FRG and UITP rail databases also provide graphics.

The Section 15 database, compiled by UMTA, contains data
on commuter rail, light rail, rapid rail, motor bus, and other
modes. In its seventh year, Section 15 includes financial and
operating statistics on over 430 primarily urban U.S. public
transit operators (5—7). Although most operators are publicly
owned and operated, information from private operators,
mostly under public contract, has increased significantly.

The UITP handbook (8) includes urban rail and motor bus
data for over 1,000 worldwide reporters. UITP contains de-
tailed engineering descriptions of equipment and networks, but
no operating expenses.

The UITP Rail Committee produced two sets of financial
and operating statistics for its study of rapid rail performance
(UITP-RR) (9). The first version contains rapid rail informa-
tion on 26 operators, including 20 from Europe, 3 from the

TABLE 1 BASIC INFORMATION AND DEMOGRAPHICS!

Data Information Population/

Published By Modes Reporters From on Ownership Density

USA US Dept of CR,MB, 438 1978- Yes Yes/Yes
Transport RR,TB

UITP Operators' LR,MB, 1000 + 1964- Yes Yes/Yes
association RR,TB

uITe Operators' RR 26 1981 & Yes No/No

Rail association 1985

Great Operators' CR,MB 8 1977 A1l public Yes/Yes

Britain association RR

FRG Operators' LR,MB, 166  NAV No Yes/No
association RR,TB

France Transport LR,MB, 101  1975- Yes Yes/Yes
Ministry RR,TB 1984

Holland Operators' LR,MB, 9 NAV A11 public No/No
association RR,TB

Belgium Communicat CR;LR, 7  1949- A1l public No/No
Ministry MB,RR

[taly Transport LR,MB, 1272 1981- A1l public  Yes/Yes
Ministry RR 1983

Switzerland Federal Sta- LR,MB, 19 1948 - A1l public No/No
tistics Office TB

i Abbreviations follow Table 5,
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United States, and 3 others. The more extensive second version
is limited to data on 10 European rapid rail systems.

The Passenger Transport Executive Group (PTE), an asso-
ciation of British urban transit operators, publishes Inter PT.E.
Comparisons (10), financial and operational statistics for motor
bus, commuter rail, and rapid rail for London and seven major
urban centers. Recommended accounting and record-keeping
structures are described in a Department of Transport publica-
tion (11).

The Association of Public Transit Operators, FRG, publishes
Statistik '85 (12). In its 15th edition, the database includes
operating statistics for motor bus, rapid rail, light rail, and other
modes for 166 operators. Financial information is collected but
not published.

The French National Research Institute of the Transport
Ministry (INRETS) publishes 101 Réseaux de transport urbain
(13), with historical data (1975-1984) for motor bus, rapid rail,
light rail, and other modes for 101 operators, excluding Paris.
INRETS reports revenues and operating expenses in system
and not modal totals and also describes involvement of dif-
ferent public agencies and private contractors in management
and other functions.

In the Netherlands, the Committee of Economic Affairs of
the association of nine major urban public transport companies
(including Amsterdam) publishes Bedrijfsvergelijking (14), an
annual report with extensive motor bus, trolley bus, rapid rail,
and light rail data. The report is used by the Dutch Transport
Ministry for policy and financial analysis, but it is not publicly
distributed.

Les Transports en Belgique (15) is a biannual statistical
report on urban transit in Belgium, published in French and
Flemish by the Belgian Ministry of Communications. In its
18th edition, the report includes operating statistics but no
expense or revenue data on light rail, rapid rail, and motor bus
operations for seven public operators in major urban centers.

In its third edition, Il trasporto pubblico locale: analisi per
regione (16), is published annually by the Italian Transport
Ministry. The report contains revenues, operating expenses,
and service statistics for 1,272 local public operators, including
those in Rome, consolidated into 21 regional categories. Data
are presented on motor bus, light rail, and rapid rail service,
including a limited amount of contract service.

Statistique suisse des transports, 1983 (17), published by the
Swiss federal Office of Statistics, contains motor bus, light rail,
and trolley bus statistics from 4 regional and 14 urban public
operators. Fares, other revenues, and capital and operating
expenses are reported for all modes combined; accidents, ser-
vice outputs, and ridership are reported by mode.

Demographic Data

Demographic information provided by the 10 databases is
summarized in Table 1. Section 15, PTE, UITP, INRETS, and
the Italian databases provide both population and density of
service area; FRG provides only population. Population served,
reported by Section 15, UITP, FRG, INRETS, and the Italian
databases, is subject to common limitations. For Section 15 and
the Italian databases, service areas are defined by political or
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socioeconomic boundaries and do not necessarily correspond
to service access areas. Service areas for FRG and INRETS are
not defined. Service area population is valuable for com-
parisons of access, for example, population within 0.25 mi of
fixed-route service, and service outputs or ridership per capita.

Section 15 reports population and density only for the single
major socioeconomic urban area served by operators. This
consolidation can distort estimates of actual population served
and service per capita because service could actually be
provided to multiple urban or nonurban areas.

In the Italian database, population is provided only for the 21
regions into which data for 1,272 operators are consolidated.
This consolidation could be valuable for national analysis but
not for comparisons of operators.

Organizational Structure—Public or
Private Ownership

Analysts are interested in the different levels of government
funding transit, the mix of public and private operation, and the
use of contractors. Important policy questions require informa-
tion on how local systems are funded and managed; identifica-
tion of public and private participation (joint development,
contracting of functions or entire operations, and nonsub-
sidized service); and estimates of the growth of the private
sector.

Standardized categories allow identification of the public or
private character of purchasers and providers of contract ser-
vices. More detailed descriptions would require narratives or
follow-up calls to operators.

Costs, revenues, service, and ridership should be allocated
between publicly operated and contracted service to prevent
distortion in performance measures yet permit analysis of the
effects of contracting and other privatization. Section 15 sepa-
rates conftracted from publicly operated outputs and ridership
but provides incomplete costs for contract service. Although it
is useful to distinguish the costs of management or mainte-
nance contracts, at a minimum the value of all contracts should
be consolidated.

None of the European databases clearly identifies ownership
and use of contractors (Table 1). This lack is not an issue when
operators are all publicly owned and operated, as in the Nether-
lands. Section 15 publishes contract service costs, outputs, and
ridership and also identifies but does not publish information
on public-private arrangements.

All PTE, UITP-RR, and Dutch operators are public, al-
though that will change in the United Kingdom after deregula-
tion, when PTE operators compete with private firms. PTE
provides contract expenses for unspecified functions, and the
Dutch provide costs of contract drivers. INRETS summarizes
management and other roles of contractors but does not provide
costs or other details. The value of UITP descriptions of organi-
zational structures would improve with development of stan-
dardized categories.

Labor Data

All 10 databases measure total employees, and all but FRG
count operators and maintenance staff (Table 2). With impor-
tant cautions, these data can be used in labor productivity
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TABLE 2 LABOR, FLEETS, CAPITAL EXPENSES, AND REVENUES'

Labor Route Fleet Capital Revenues Public
Counts Miles Inventory Expenses Total/Fares Contributions

USA Oper,Main, Yes Peak,spares, Yes Yes/System Yes
Admin base only

UITe Oper,Main, Yes Total No No/No No
Admin

UITp Oper,Main, Yes Peak, Yes Yes/Yes Yes

Rail Admin of f-peak

Great Oper,Main, No Total,peak No Yes /Modal Yes

Britain Admin

FRD Totals Yes Total No No/System No
only only

France Oper,Main Yes Peak,spares No Yes/System

only Yes

Holland Oper,Main, Yes Peak,spares Yes Yes/System Yes
Admin only

Belgium Oper,Main, Yes Total No No/No No
Admin

Italy Oper,Main, Yes Total No Yes/System Yes
Admin only

Switzer-  Oper,Main, Yes Total Yes Yes/System No

land Admin only

i Abbreviations follow Table 5.

measures, for example, contrasting the cost per employee, or
vehicle- or passenger-miles per employee or operator.

Imprecise definitions restrict the value of labor data for
comparisons but can be overcome through use of standardized
labor equivalents, measured in paid labor-hours. This method
eliminates confusion about whether counts are annual averages
or maximums or whether part-time staff are distinguished from
full-time staff. For example, the Section 15 definition of a
labor-year equivalent is 2,080 paid hours. A second approach is
a head count of staff, with specification of whether the count is
an annual average, maximum, or fiscal year end total, and
whether part-time staff are weighted or counted as equal to full-
time staff.

The European databases appear not to define whether counts
are in standardized labor-years or are head counts. With over
1,000 reporters, UITP accepts whatever data are collected lo-
cally. It may be reasonable to assume consistency in databases
collected by national transport ministries, although develop-
menl of definitions would assist international analysts.

On the basis of an APTA recommendation, UMTA has
redefined labor categories to match labor expenses and is eval-
uating methods to define part-time staff, which will be difficult
because of inconsistent approaches in the industry.

Section 15 employee counts exclude contractors, whose
roles are increasing in operations, management, maintenance,
and security areas. This increase is distorting comparisons of
labor productivity (vehicle-miles per employee) between oper-
arors with and without contractors.

On the basis of the limited statistics of the other databases,
Section 15 may collect excessive labor data. Consolidation of
separate labor equivalent and time-of-day head counts, as rec-
ommended by APTA, may be advisable. As a trade-off for
reduced detail, clear annual measures of part-time labor, as
collected by INRETS, and contract labor, as collected by the
Duich, could be added to allow analysis of these management
options.

Physical Network

All databases except PTE measure rail and motor bus route
lengths, as presented in Table 2. Only UITP and Section 15
describe system networks. UITP’s network size for rapid tran-
sit, priority right-of-way, and exclusive right-of-way for non-
rapid transit modes appear to correspond to directional route
miles, exclusive right-of-way, and controlled access right-of-
way, respectively, in Section 15.

It is essential to specify whether rail and nonrail networks
are measured in one-way miles (1 mi of two parallel tracks
or routes traveled in opposite directions counts as 2 mi), or
round-trip miles (the previous example would count as 1 mi).
INRETS uses round-trip miles; Section 15 and FRG use one-
way miles.

Fleet Inventory

Basic fleet inventory measures include vehicles required to
meet peak- and base-time-period schedule requirements and
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spare vehicles required to maintain peak service. Analysts use
peak-to-base vehicle ratios to understand daily service varia-
tion and peak-to-spare ratios to understand maintenance perfor-
mance and fleet size requirements. All 10 measure fleet sizes,
whereas only 5 measure the seating or standing capacity of
their vehicles (Table 2).

UITP, FRG, Belgian, Italian, and Swiss databases provide
undefined single fleet numbers, perhaps assuming that users are
familiar with national definitions. These data sources do not
provide the information required for the basic fleet ratios.
Section 15, Dutch, PTE, and INRETS provide peak and spare
counts; Section 15 and UITP-RR provide peak and base
counts. Section 15 also provides scheduled fleet by time period
(peak and base counts).

Section 15 and UITP describe vehicle types in detail. Section
15 includes vehicle type and manufacturer for all vehicles
owned, as well as vehicles available for national emergency.
APTA proposes to add air conditioning, registering fareboxes,
radios, and lifts to inventories. Although inventory details are
important to national policy makers and the transit industry,
expansion of Section 15 inventories may not be justified.

Revenues

Fares and the sources and amounts of subsidies are used na-
tionally and internationally to analyze farebox recovery rates,
public and private support levels, and innovative mechanisms
for distributing subsidies.

Fundamental information on subsidies includes institutional
sources (government agencies, transit authority, or private
sources); tax sources (income, sales, or employer); amounts;
and distribution methods (percent of deficit, political discre-
tion, incentive formulas, matching funds, tax credits, or direct
subsidies to riders in special categories). These data can be
combined with expenses, population, service outputs, and
ridership to analyze subsidies in operator, modal, national,
intenational, and other categories.

Except for the UITP and Belgian databases, all databases
report fare revenues, but only PTE provides modal fares for
multimodal systems (Table 2). Although Section 15 reporters
are allowed to voluntarily distinguish fare revenue by mode,
few have done so. All databases except UITP, FRG, Belgium,
and Switzerland report the source and amount of governmental
subsidies.

Details on subsidy distribution methods in the 10 databases
are limited, perhaps because publishers assume analyst famil-
iarity. Section 15 identifies federal, state, and local sources but
does not describe distribution methods. The amount of assis-
tance distributed on the basis of riders in specific categories is
identified by PTE and INRETS and is collected but not pub-
lished by Section 15. At a minimum, text summaries of dis-
tribution methods would be valuable to international analysts.

Section 15 identifies sources of revenues, including fares,
advertising, dedicated taxes, and private contributions. It also
distinguishes capital from operating subsidies.

UITP has the most thorough information on fare structures,
including coordination among modes, transfers, discount
passes, and collection technology. INRETS also summarizes
fare systems. Because local fare policy, particularly low fares
or recent increases, could be crucial to analysts, Section 15
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allows optional unpublished narratives, which could be made
available to analysts.

Capital Expenses

Without capital expenses, analysts focus on operating ex-
penses, limiting and distorting comparisons among operators or
modes with different labor and capital intensities. This is appar-
ent in comparisons among automated guideways and other rail
systems, with heavy capital and light labor costs, and bus
systems with old fleets and high labor costs. Although it is
difficult to compare systems operating under different condi-
tions, such comparisons are vital for a variety of analyses. For
example, an analysis of altemative modes and technologies for
a service extension could use capital and operating expenses
from national or international operators to derive unit costs for
projections.

All 10 databases lack clearly defined capital expenses. Only
Section 15, UITP-RR, Dutch, and Swiss databases identify
capital expenses (Table 2). UITP-RR identifies annual capital
costs for rolling stock and new works, but there may be com-
parability problems among 26 reporters in almost as many
countries. In addition to amortization and depreciation, the
Swiss database provides annual capital costs for construction
and renovation of equipment.

APTA proposed eliminating the Section 15 balance sheet
because of questions about its value to analysts and correspon-
dence to operators’ internal accounts. UMTA could investigate
Swiss and UITP-RR reports of annual capital expenditures,
along with other alternatives to modify the balance sheet.

Section 15, PTE, INRETS, Swiss, and Dutch databases iden-
tify depreciation or amortization as separate expenses, enabling
analysts to define their own approaches to these costs and to
avoid ambiguity over whether these costs are included in oper-
ating expenses. In the four European databases, depreciation is
a system total and cannot be used for modal analyses of
multimodal systems.

Operating Expenses

Operating expenses are vital to policy and management anal-
ysis. In transit accounts, operating costs are typically divided
into operations, maintenance, labor, and administration. Perfor-
mance measures determine costs per service unit; for example,
maintenance expense per vehicle-mile. Some account struc-
tures permit cross-classification of expenses into combined
function-object classes, for example, maintenance labor cost.
Standardized total operating expenses are crucial for com-
parisons, with explicit approaches to depreciation, interest, and
taxes. Also, modal allocations are required to respond to modal
questions.

Differences in accounting conventions between modes
within a country, such as commuter rail and urban bus in the
United States, and internationally make it difficult to standard-
ize. Also, operators resist divulging competitively damaging
information. For example, the seven PTEs in the United King-
dom might cease public reporting of data after deregulation,
when they will form separate companies and compete with
private operators for market positions (18). Expenses could be
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underestimated and comparisons biased if multiple public
agencies are involved. For example, if New York City uses city
police to patrol subways, as planned, these costs may not
appear in the operator’s financial report.

Operating expenses published in the 10 data sets are sum-
marized in Table 3. All but UITP, FRG, and Belgium provide
total operating expenses. FRG collects but does not publish
costs. Of the seven databases with operating expenses, all
provide a maintenance total, six separate costs of operations,
and all but INRETS and the Swiss database provide modal
costs for multimodal systems. Contract costs, which are impor-
tant for analysis of privatization, are identified in Section 15,
PTE, Dutch, and Swiss databases.

Section 15 provides a complex matrix of 44 expense func-
tions and 47 object classes for the 22 operators that voluntarily
report the most detailed expenses. Some 85 percent of re-
porters, however, use only the four minimum or required func-
tions. The matrix cross-classifies functions and object classes.
For example, labor or materials costs can be identified for
operating or maintenance functions.

Although use of more than four functions is voluntary,
APTA recommended four functions for all reporters. The cost
of reporting up to 44 functions is not the issue—operators
report details voluntarily and may have information systems
based on these accounts. APTA argued that the current struc-
ture is too complex and that because voluntary details produce
choice-based rather than random samples, these data have no
valid applications. Contrary to the APTA view that some data
are worse than no data, voluntary data have legitimate applica-
tions if sources are identified and if universal conclusions are
avoided without statistically valid methods. For example, vol-
untary data have been used in time series analyses, in deriving
unit maintenance costs in national rail cost projections, and in
an industry marketing trend study (19).

From a review of the other databases, 44 functions appear
excessive. As recommended by the UMTA committee, the
optimal number may be more than the four proposed by APTA

TABLE 3 OPERATING EXPENSES!
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and the three or four common to the European systems. Exam-
ples of potentially useful costs lost under the APTA proposal
include uninsured liability payouts, marketing, and fare collec-
tion. Compromises could consolidate the current 10 insurance
objects into 2 (premiums and payouts) and preserve one mar-
keting function in place of the current four, instead of consol-
idating all marketing into administration, as proposed. It is
likely that UMTA and APTA will collaborate to simplify ac-
counts while maintaining the most valuable details.

Service Outputs

A transit system’s products are typically measured in units of
service supplied, including vehicle-miles or vehicle-hours, with
important distinctions between vehicle-miles, or total distance
traveled, and revenue vehicle-miles, which are limited to reve-
nue service. All 10 databases provide outputs, including vehi-
cle-miles (Table 4). UITP-RR provides train instead of the car
vehicle-miles reported in the other databases for rail modes. All
except INRETS and the Dutch database provide the modal
outputs of interest to many analysts. Only three databases
report vehicle-hours—considered the single most valuable out-
put measure by many analysts because of strong correlations to
labor, the major component of cost. Only Section 15 reports
revenue vehicle-hours and revenue vehicle-miles, which can be
subtracted from vehicle-miles to determine deadheading, an
important cost factor.

Five databases report capacity-miles, which UMTA has pro-
posed eliminating (20). Capacity-miles (seating and standing
capacity multiplied by vehicle-miles) are difficult to define
because of variations in seat configurations and local policies
on standees. Nonetheless, capacity-miles are the only supply
measure that reflects vehicle size variations within and between
modes; for example, it allows distinctions between outputs of
motor bus and rail, which are not permitted by vehicle-miles.

In five databases, capacity-miles can be combined with pas-
senger-miles to derive load factors (passenger-miles divided by

Operating Opera- Mainte- Adminis- Con- Interest or

Expenses  tions  nance tration Labor tracts DOepreciation
USA Modal Yes Yes Yes Yes Yes Yes
UITP No No No No No No No
UITP Rail  Modal Yes Yes Yes Yes No No
UK Modal Yes Yes Yes Yes Yes MB only
FRG No No No No No No No
France Total No Yes No Yes No Yes
Holland Modal Yes Yes Yes Yes Yes Yes
Belgium No No No No No No No
Italy Modal Yes No No Yes No No
Switzer Total Yes Yes Yes Yes Yes Yes

! Abbreviations follow Table 5,
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TABLE 4 SERVICE OUTPUTS AND RIDERSHIP'

Modal VHr VM  Capacity Miles Passenger Trips Passenger Miles
USA Yes Yes Yes Yes Unlinked Yes
uITe Yes No  Yes D Undefined RR only
UITP Rail  NAP No  Yes No Undefined Yes
UK Yes Yes  Yes No Unlinked Yes
FRG Yes No  Yes Yes Linked Yes
France No No  Yes Yes Undefined No
Holland Yes Yes Yes Yes Unlinked Yes
Belgium Yes D Yes Yes Undefined Yes
Italy Yes No  Yes No Undefined Yes
Switzer Yes No  Yes No Undefined No

: Abbreviations follow Table 5.

capacity-miles), a vital indicator of utilization. Capacity-miles
are also valuable for comparisons between transportation in-
dustries, for example, to reflect differences in unit costs among
air, intercity bus and rail, and transit.

Section 15 collects actual and scheduled revenue vehicle-
miles, which provide estimates of missed trips and reliability.
PTE is the only other database to indicate schedule adherence,
with a measure of lost mileage.

Time-of-day data are used by analysts to explain cost trends,
in models to predict costs of service changes, and by managers
to develop deficit reduction strategies, including use of part-
time drivers and peak-hour fares. Because costs correlate
closely to peaking (21), time periods with excess supply rela-
tive to demand could indicate cost savings opportunities, and
excess demand could suggest service expansion.

Section 15 reports eight service measures by time of day,
including vehicle-miles and vehicle-hours by peak and other
time periods. If absence of time-of-day distinctions in the
European databases is considered, Section 15 details appear
excessive. For example, both actual and scheduled revenue
vehicle-miles are not required to indicate peaking. However,
APTA's proposal to report only vehicles by time of day appears
extreme. Time-of-day data could be reduced to vehicle-hours
and vehicle-miles, which better reflect congestion and speed
than do vehicles. Vehicle-hours are of particular value because
of strong correlations to costs.

Ridership

The basic measures of ridership are passenger-miles, unlinked
trips (boardings), and linked trips (completed origins to desti-
nations). Although unlinked trips are inexpensive to collect and
could suffice for time series analysis of one operator, they are
limited for comparisons among modes or operators with dif-
ferent transfer rates. Linked trips are costly to collect but are a
superior measure of benefits because they are not inflated by
transfers, which are required by route design and other condi-
tions but do not produce additional benefits. Both linked and
unlinked trips are limited for comparisons between modes,

operators, or other transportation industries with different aver-
age trip lengths. For example, trip lengths can vary from 3.6 mi
for light rail to 21.3 mi for commuter rail in the United States.

Passenger-miles, or the total distance travel by all pas-
sengers, allow comparisons between operators and modes with
different transfer rates and average trip lengths. Although pas-
senger-miles are a theoretically complete and comparable de-
mand measure, collection can involve costly sampling or tech-
nology, and can produce inaccurate data.

Ridership information is presented in Table 4. With the
exception of INRETS, all 10 databases provide modal data. All
collect passenger trips: Section 15, PTE, and Dutch databases
specify unlinked, FRG specifies linked, UITP reports linked
and unlinked without identification, and five do not define trips,
perhaps assuming national consistency. Without explicit defini-
tions, operators report what they collect intemally, and analysts
do not know whether trips are linked or unlinked. Ambiguity could
bias comparisons because unlinked trips could be as frequent as 60
percent more than linked trips. If trips are labeled as linked or
unlinked, adjustments can be made in analysis.

Passenger-miles are controversial in Section 15 because
UMTA requires annual totals to satisfy statistical standards of
95 percent confidence and 10 percent accuracy, and uses pas-
senger-miles in the Section 9 apportionment formula. Although
there is debate in the United States over the value of passenger-
miles relative to collection costs, they are included in 8 of the
10 databases, and they have important planning and evaluation
uses in the European countries surveyed. For example, pas-
senger-miles are used in Great Britain as a proxy for benefits in
the methodology mandated by the Ministry of Transport (22) to
plan and make investment decisiofis. The Dutch Ministry of
Transport uses passenger-miles to evaluate the performance of
operators and plans to use the measure to allocate proceeds
from the national fare program.

The accuracy, costs, and benefits of passenger-mile collec-
tion in Europe would be an interesting topic for future research
and would provide insights for the Section 15 debate. For
example, it would be interesting to know how the benefits of
passenger-mile information compare to the costs of automated
counters provided to operators by the Dutch Transport
Ministry.
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Section 15 requires estimates of passenger-miles and un-
linked trips by peak and other periods. If the questionable
accuracy of passenger-miles by time period (standards apply
only to annual totals) and the absence of peak distinctions in
the other databases are considered, it may be justifiable to limit
time-of-day demand measures to unlinked trips but not to
eliminate all measures, as proposed by APTA. Important uses
for combined supply and demand data by time period were
discussed in the previous section.

Performance Measures

Performance measures are typically ratios of expenses, reve-
nues, outputs, and ridership. Efficiency measures typically indi-
cate unit costs of outputs (cost per mile or per hour), and
effectiveness measures indicate the extent to which outputs are
consumed (passenger-miles per capacity-mile) or the unit costs
of ridership (operating expense per unlinked trip) (23). Other
commonly derived ratios include peak to spare vehicles, load
factors (passenger-miles per capacity-mile), speed, and average
trip length (passenger-miles per trip).

Seven of the databases publish performance measures to
assist analysts, who otherwise derive their own ratios (Table 5).

TABLE 5 PERFORMANCE MEASURES!
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Four produce and three allow derivation of average trip
lengths. Two produce and four allow derivation of load factors.
Section 15 does not publish load factor and average trip length
but uses both in data validation. The importance others assign
to these measures may interest UMTA as it considers reducing
passenger-mile reporting. Four databases publish operating
costs per passenger and vehicle-mile.

The most commonly published ratios are for labor and vehi-
cle productivity, comparing outputs to employees and vehicles.
Although cost recovery (the ratio of fares to operating ex-
penses) is important for analysis, only UITP—RR publishes it;
this factor can be derived from five other databases. Modal
performance measures are limited by the availability of modal
costs, ridership, and outputs, as discussed. Although the perfor-
mance measures published out of the great number derivable
could imply applications, analysis of how performance mea-
sures from each database are used would provide additional
insights for the debate over what to report under Section 15.

CONCLUSIONS

The 10 databases were evaluated for their ability to provide
information for performance evaluation and policy analysis. In

Cost per Peak/ Load Labor/Vehicle Average Trip
Pass/Output Spare Factor Productivity Speed Length
USA Yes/Yes I} D Yes/Yes D n
uITe No/No No D D/D No Yes
UITP Rail D/Yes No Yes Yes/Yes No n
UK D/Yes Yes Yes Yes/Yes Yes Yes
FRG D/D No 0 D/0 No Yes
France Yes/Yes D No Yes/Yes Yes Yes
Holland D/D Yes D D/Yes Yes n
Belgium No/No No No No/No Yes No
Italy No/No No No Yes/No No No
Switzerland No/No No No No/No No No
lAbbreviatio_n_s._ysed in Tables 1 to §
Admin - Administration RR - Rapid Rail or Metro
CapMi - Capacity or place miles (kilometers); T8 - Trolley Bus
(seating + standing) X VM Tr - Train
CE = Capital Expenses Trkm - Train Ki lometers
CR ~ Commuter Rail Veh - Vehicles
D - Derivable VHr - Vehicle Hours
Emp - Employee VMi - Vehicle Miles
LR - Light Rail or Streetcar (Kilometers)
Main - Maintenance VM - Vehicle Miles
MB - Motorbus {Kilometers)
NAP - Not Applicable VRH - Vehicle Revenue Hours
NAV - Not Available VRM - Vehicle Revenue Miles
0t - Operating Expenses (Kilometers)
Ops - Operators
PM - Passenger Miles (Kilometers)
Pass -  Passenger Trips (linked or unlinked)
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comparison to Section 15, the European databases are of modest
scale, with fewer categories and less detail within each
category. The comparisons between operators allowed by the Eu-
ropean databases are less detailed than those allowed by Section
15. The 10 databases combine to provide valuable resources for
international analysis because of similar measures of outputs,
ridership, costs, and revenues. All 10 report passenger trips, vehi-
cle-miles, labor counts, and fleet size; 8 report fares; 7 provide
operating expenses; and 8 record passenger-miles.

The value of these databases is limited by inconsistent defi-
nitions. Database producers, particularly transport ministries,
may assume that users are familiar with definitions. Analysts
can adjust for inconsistent definitions, but missing definitions
create formidable problems, particularly when it is unclear
whether trips are linked or unlinked, whether operating ex-
penses include depreciation, and whether vehicle-miles include
deadhead. Thorough definitions and a structure that ties cost,
revenue, labor, and other data categories together are major
strengths of Section 15.

Comparative analysis of the other databases provides in-
sights for the debate over Section 15 reporting. UMTA is
considering reducing reports of passenger-miles, a key demand
measure in seven other databases, and eliminating capacity-
miles, a supply measure in five others. All 10 databases gener-
ally neglect capital costs, although Swiss and UITP-RR reports
of annual capital expenditure could provide useful alternatives
for UMTA. Detailed labor counts in Section 15 could be im-
proved through incorporation of approaches to part-time labor
by INRETS and contract labor by the Dutch. Identification of
the costs, revenues, outputs, and ridership of contract service is
a strength of Section 15 that the other databases could incorpo-
rate to improve analysis of privatization policies.

In other important areas, Section 15 appears excessively
detailed. Time-of-day data for eight output and two ridership
measures could certainly be reduced. Operating expense cate-
gories could also be reduced, although the optimal number may
be more than the four proposed by APTA and common to the
European systems.

Several promising areas for related future research were
identified. The U.S. industry might be interested in the collec-
tion methods, accuracy, and applications made of passenger-
miles in the other databases, including how the benefits com-
pare to the costs of automated passenger counters in the
Netherlands and elsewhere. Also, a framework to identify data
required for specific types of applications would require the-
oretical efforts and a review of representative analyses, but it
would focus the Section 15 debate and provide a basis for
future development of comparative databases.
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Effects of Disseminating Service
Information and Free Ride Coupons on

Bus Ridership

CaroL K. Caro’ AND DONALD J. MESSMER

Although several studies of system-wide, free-fare experiments
have suggested that such programs do not stimulate sustained
ridership gains and actually result in revenue losses, the pos-
sibility remains that targeted, route-specific free-fare pro-
grams could stimulate ridership without significant disruption
on individual routes. Studies of service information dissemina-
tion also suggest that this may be an effective means of stimu-
lating ridership and revenues. In this paper, the effects on
ridershlp of distributing (a) route-specific service information
only and (b) information with free-ride coupons to residential
areas bordering three high-ridership urban bus routes are
described. In addition to one premeasure and two
postmeasures of ridership on the routes, surveys of riders on
the routes and of all coupon users were undertaken. The
experimental design controlled externalities affecting rider-
ship. Neither the information alone nor the coupons caused
significant ridership gains. Most coupon users were existing
high-frequency, transit-dependent riders, Few new riders were
gained, and existing riders did not significantly increase their
frequency of bus use. Survey findings also suggest that with
direct-mall promotions, it is not sufficlent to target areas bor-
dering bus routes, as many current and potential riders may
not live in these adjacent areas.

As local public transit agencies attempt to increase ridership
and revenues, one question that arises is the extent to which
simply informing people about services will stimulate rider-
ship. Marketing efforts emphasizing information dissemination
are based on the recognition that among the many determinants
of mode choice are awareness and knowledge of transit ser-
vices. Further questions that arise are whether incentives in the
form of free rides are effective in inducing trial by new riders
and whether any immediate effects are sustained in the form of
longer-term gains in ridership and revenues.

These questions are significant to transit agencies as they
devise and implement marketing strategies. If it is true that
dissemination of information does yield ridership gains, it is
appropriate to allocate marketing rcsources to programs that
inform the public of transit services and their features. It is
important, of course, to target groups with a potential for
becoming riders, as it is not efficient to undertake programs that
spend a large share of marketing funds reaching staunch non-
riders unlikely to use transit services. With free-fare promo-
tions, it is not effective to primarily reach existing riders who
merely use free-fare coupons as substitutes for cash fares they
otherwise would pay.

C. K. Capo’, Mid-Atlantic Research, Inc., 479 McLaws Circle,
Williamsburg, Va. 23185. D. J. Messmer, School of Business Admin-
isiration, Coliege of William and Mary, Williamsburg, Va. 23185.

RELATED STUDIES

Some evidence exists to suggest that information dissemination
and free ride programs may be effective. Ellson and Tebb (1)
studied a network of eight rural bus services in South and West
Yorkshire, England. About 12,000 leaflets containing schedules
and route information were distributed on buses, at fixed dis-
tribution points, and from model libraries. Ridership on the
services increased 13 percent 4 weeks after distribution and
was still more than the predistribution level 17 weeks after
distribution. The extra revenues directly attributed to the infor-
mation dissemination were about four times the cost of produc-
ing and distributing the leaflet. These results later were sub-
stantiated in a study by the Transport and Road Research
Laboratory (TRRL) in the city of Bingley, West Yorkshire (2).

Several cities have experimented with elimination of offpeak
transit fares to stimulate ridership. In the fall of 1979, the Utah
Transit Authority charged no offpeak fares for 1 month (3). The
free fares were billed as an introductory offer, and publicity
was given to the program to try to stimulate people who did not
regularly ride the bus to try it and continue riding. Ridership
data and the results of an on-board survey were analyzed.
Weekday ridership increased between 4 and 12 percent as a
result of the free fares. Most of the extra bus trips during the
month of promotion would otherwise have been taken by car,
and between 17 and 50 percent were taken by people who had
not previously used the system. While a long-term increase of &
percent on weekday ridership was observed, the hypothesis that
no long-term effect occurred could not be rejected.

UMTA has sponsored studies of the effect of system-wide,
offpeak free fares in Denver, Colorado (4), and Trenton, New
Jersey (5). During the free-fare periods, offpeak ridership in-
creased by about 50 percent. Relatively little of the increase
was sustained when fares were reinstated, however. Revenue
losscs of approximately 40 percent were experienced in Den-
ver. The demand for offpeak service created problems for
schedule adherence, capacity, and perceived security.

In a study by the Southern California Rapid Transit District
(SCRTD), the effect of alternative means of distributing line-
specific free-ride coupons for underutilized lines was examined
(6). Three distribution methods (newspaper inserts, direct mail,
and door hangers) were tried, each on one line; a fourth route
served as a control. A before-measure ridership count was
taken within 6 months of the project, and the after-measure
count was taken 3 months after coupon distribution. Surveys
of coupon recipients and coupon users were undertaken. The
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coupons were found to increase ridership 18 to 22 percent,
depending on method. About three-quarters of the coupons
were redeeméd by existing users; SCRTD concluded that the
trips taken by coupon users were in addition to their regular
trips.

RESEARCH OBJECTIVES

The purpose of the research project was to explore the effect on
ridership on selected bus routes of an urban transit system of
dissemination of information about those routes and of coupons
for free rides. The primary question posed was “Does dis-
semination of information and free-ride coupons stimulate trial
by new riders or increased use by current riders, and is any
immediate effect sustained over time?"
Specific research objectives included the following:

1. To examine the effects on ridership of the dissemination
of information about services.

2. To determine the groups among which information dis-
semination is most likely to stimulate ridership.

3. To identify the effects on ridership of the dissemination of
coupons for free rides, including examination of the time of
day of use and the extent to which any increases represent net
new ridership as opposed to use of coupons to replace fares that
otherwise would be paid.

4. To explore the extent to which dissemination of coupons
is effective with different types of recipients (new versus pre-
vious riders and frequent versus infrequent riders).

RESEARCH METHODOLOGY

The research reported here was conducted in 1986 in Norfolk,
Virginia, a city with a large downtown business district and
several large military installations. Two different types of ex-
perimental stimuli were applied: (a) information about bus
service on a specific route, and (b) information accompanied by
a coupon for a free ride on a specific route. Two bus routes
were designated as experimental routes, with coupons dis-
tributed along part of each route and information only along
another part of each route. On a third route, information only
was disseminated along part of the route, while another seg-
ment served as a control. The bus routes were selected after
detailed analysis of all the routes in the system (including their
ridership, operating characteristics, and demographics of ser-
vice areas). The objective was to select three routes that were
similar in frequency and hours of service, ridership levels, and
characteristics of riders. Routes 1 and 2 were experimental
routes. Route 1 ran from the Norfolk CBD along a major street,
skirting the huge Naval base and continuing to its terminus at
the Naval amphibious base. With a 14-min headway and 89 hr
of service per day, this route served approximately 3,200 riders
on weekdays. Route 2 ran from downtown Norfolk past a
medical center and a university to the Naval base. Serving
approximately 2,700 riders on weekdays, this route provided
70 hr of service per day with 15-min headway. Route 3 in-
cluded experimental and control sections. It, too, originated in
downtown Norfolk and ran along a major street to the Naval
base. It operated 90 hr per day with a 15-min headway and
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averaged weekday ridership of 3,300 riders. The experimental
design is presented in Table 1.

Four major types of pre- and postmeasures were obtained
during the project, as follows:

1. Measures of ridership,

2. Measures of coupon redemption,

3. Measures of coupon users’ characteristics, and
4. Measures of riders’ characteristics.

TABLE 1 EXPERIMENTAL DESIGN

Treatment Condition

Route Route Information Information

Segment Number Description Only and Coupon Control
1 1 Northem X

2 1 Southem X

3 2 Northem

4 2 Southern X

5 3 Central X

6 3 Balance X

For each route included, postal carrier routes bordering the
route or within four blocks of the route were identified. Carrier
routes that also were close to other bus routes were excluded.
Because most routes originated in the downtown area, the area
immediately surrounding the CBD was excluded. To avoid
possible spillover effects, buffer zones in which information
and coupon distribution were withheld were established be-
tween route segments.

Two types of material were distributed to experimental route
segments. The information-only material consisted of a two-
color brochure (a single sheet of paper folded into several
panels). Separate brochures were developed for each route. The
cover featured a photograph of a bus being boarded and identi-
fied the route name and number and major destinations served.
Inside the brochure were a complete route schedule, route map,
fare and service information, and instructions for using the bus.
The material distributed on coupon segments differed only in
that a banner across the front of the brochure read, “Free Rider
Coupon Inside, See Details.”” On these brochures, the last panel
was a coupon good for a free ride on all zones on that route,
valid until a date approximately 5'/2 weeks from the date they
were mailed. A short questionnaire on the back of the coupon
sought information on riding habits and personal characteris-
tics, and the front bore the notation that the coupon could be
used only if the questionnaire were completed.

The materials were mailed to every residential postal address
in the carrier routes included in the experimental route seg-
ments. Table 2 presents the number of packets distributed in
each route segment.

A total of 29,155 brochures were mailed, including 13,025
with coupons and 16,130 with information only.

Measures of Ridership

An important measurement was obtained by counting riders
boarding at each stop along each of the routes. These measure-
ments were obtained during three periods: (a) a premeasure
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TABLE 2 NUMBER OF HOUSEHOLDS PER PROJECT ROUTE
SEGMENT

Treatment Condition

Route Route Information Information

Segment Number Description Only and Coupon Control

1 1 Northem - 7,958 -

2 1 Southem 5,052 - -

3 2 Northern 4,407 - -

4 2 Southem - 5,067 -

5 3 Central 6,671 - -

6 3 Balance - = 9,750
Total 16,130 13,025 9,750

period in mid-February 1986, (b) a postmeasure period in mid-
March 1986, after information was mailed on March 7, 1986,
to gauge short-term effects, and (c) a second postmeasure
period in mid-April 1986, to gauge longer-term effects. Be-
cause ridership varied by day and by block, observations were
made on the same three blocks on each of the same 3 days for
each route during each measurement period. For example, if
the 6:15 a.m. run on Route 1 was observed on the Monday and
Thursday of the third week in February, measurements were
obtained on the same run and the same days in March and
April. In all, about 15 runs were observed on each route on
each of 3 days in each of three periods.

Measurements were made during the morning peak and
midday offpeak periods; it was not necessary to measure the
afternoon peak period, as it was not expected to differ signifi-
cantly from the moming peak period. Evening and weekend
offpeak periods were not measured because they were not as
critical to system revenues and ridership. The second and third
weeks of the month were chosen because they were least likely
to be affected by unusual peaks in ridership.

Measures of Coupon Redemption

The number of coupons redeemed was determined by counting
the number deposited in fare boxes each day.

Characteristics of Coupon Users

The questionnaires on the back of coupons yielded the follow-
ing information: use of the bus system before use of the
coupon, frequency of previous use, time of day of coupon use,
household size, access to motor vehicle, zip code of residence,
age, and annual household income.
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vehicles, zip code of residence, age, and income. In addition,
riders were asked whether they recently received information
in the mail from Tidewater Regional Transit (TRT). In order to
identify coupon users without publicizing the dissemination of
coupons to those did not receive them, the questionnaire asked
if the information received included a questionnaire and
whether the respondent completed that questionnaire. In addi-
tion, the interviewers recorded the route segment (information
only, coupon, or control) in which the rider boarded and the
time of boarding.

The on-board survey was conducted during the second 2
weeks in March, at the same time as the on-board count of
ridership and immediately after the information and coupons
were mailed. Like the on-board survey, they were concentrated
in the morning peak and midday offpeak periods. Approx-
imatcly 400 questionnaircs were completed per route.

FINDINGS

The findings are reported for each of the major data collection
methods.

On-Board Survey of Riders

A total of 1,252 riders were surveyed on the three experimental
routes. Most riders were high-frequency regular riders who
were transit-dependent young adults. Most riders used the
system before information and coupons were distributed, and
only 9.6 percent were new riders. The majority (61.4 percent)
of the previous riders rode the bus 5 days or more per week.
Nearly half (44.9 percent) of the riders began their trips be-
tween 6 and 9 a.m., although another 46.7 percent began their
trips in the midday offpeak period between 9 a.m. and 4 p.m.
Only about 37.0 percent of riders usually had access to an
automobile. Most (62.6 percent) of the riders lived in house-
holds with combined annual income under $15,000, and 39.4
percent reported incomes under $10,000. Over half (55.1 per-
cent) of the riders were 19 to 34 years old. Only about 10
percent of the riders were elderly. About half (48.2 percent) of
the riders lived in households with three to five members.

Riders on the three routes did not differ significantly with
respect to annual household income, awareness of receiving
information, previous use of the bus system, or the frequency
of previous users. Not surprisingly, the route serving the uni-
versity had more riders aged 19 to 24 years.

Only 24.4 percent of those boarding in information-only
segments were aware of receiving information, and 21.7 per-

—————<cent-of those-boarding-in-coupon-segments-reported-receiving

Characterlstics of Riders

A survey of on-board riders on the project routes was con-
ducted to gather information about rider characteristics and
awareness of and response to information dissemination. The
self-administered questionnaires were printed on cards, dis-
tributed on board to riders and collected before they left the
bus. The questionnaire addressed the following areas: use of
the bus service before the date of information dissemination,
frequency of previous use, household size, access to motor

information by mail. Interestingly, 15.4 percent of those board-
ing in areas to which no information was distributed reported
receiving information. There are two possible explanations for
this anomaly. The first explanation is that the areas in which
riders board are not necessarily near their homes, so a treatment
applied in one section of a bus system can have effects in other
areas. The second explanation is that there is some amount of
error in respondents’ reported awareness of promotional
activities.

One reason for the relatively low level of awareness is the
fact that many riders do not live in areas immediately adjacent
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to the routes. Areas of residence were assessed by asking
respondents for their home zip codes. Many riders did not live
in the areas defined at the onset of the project as bordering the
routes (17.3 percent on Route 1, 62.4 percent on Route 2, and
17.5 percent on Route 3). Many of these appeared to be riders
who transferred from connecting routes.

When new riders were compared to previous riders, no clear
differences emerged, and results were not consistent across
routes. On two routes, new users were more likely than pre-
vious users to have access to motor vehicles. On one route new
riders tended to be younger and have lower incomes than
previous riders; on another, new riders were more likely to use
the bus during peak times.

On all routes, those riding 5 days or more per week were
least likely to have access to motor vehicles. High-frequency
riders were more likely to board during moming peak hours, as
expected, because they tended to be commuters. On one route,
very infrequent riders (those riding less often than once per
week) were younger.

Examination of the differences between those who reported
receiving information and those who did not failed to yield any
indication of distinctive characteristics of riders who attend to
transit information. Those who reported receiving information
and those who did not were essentially similar with respect to
previous use of the bus, frequency of previous use, time of
boarding, age, income, household size, and access to motor
vehicles.

As noted, approximately 9.6 percent of riders were new
riders (a finding that suggests that there is a relatively high
level of turnover among riders). Of these, 15.9 percent (1.5
percent of all riders) were defined as net new riders gained by
information dissemination, a category applied to all new riders
who reported receiving information. Thus most of those who
were aware of receiving information were already riders, and
most were high-frequency riders. Relatively few new riders
were gained by the dissemination of information.

Survey of Coupon Users

A total of 909 coupons, or 7.0 percent of the 13,025 mailed,
were redeemed. On Route 1, 623 coupons, or 7.8 percent of
those distributed, were redeemed; whereas on Route 2 the 286
coupons used represented 5.6 percent of those mailed. About
22.3 percent of the coupons were redeemed during the first
week after they were mailed, and 38.9 percent were redeemed
during the second week. In the last half of the 5!/2-week period
during which they were valid, only 23.3 percent of the coupons
were redeemed. Those using their coupons early in the project
were more likely to be high-frequency riders, whereas late
users were more likely to be elderly. More than half the cou-
pons were used for offpeak trips. Of those used during peak
periods, most were used during the morning peak period,
whereas those redeemed during offpeak periods most often
were used during the midday periods on weekdays. Peak-
period users were more frequent bus users than those who
redeemed their coupons during offpeak periods. Peak- and
offpeak-period users did not differ significantly with respect to
age, income, household size, or vehicle access.

Most coupon users (93.8 percent) were previous riders who
used the bus often, although not as frequently as all riders.
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About 42.9 percent of those who previously used the bus
reported that they rode 5 days or more per week, compared to
61.4 percent of all riders surveyed during the on-board survey.
Most coupon users were transit-dependent—only 30.4 percent
usually had access to cars.

Coupons seemed to appeal largely to low-income persons.
Some 51.6 percent of the users reported annual household
incomes under $10,000, and 29.1 percent reported incomes of
less than $7,000. By comparison, of the riders responding to
the on-board survey, 39.4 percent reported incomes under
$10,000, and 22.6 percent reported incomes under $7,000. The
age distribution of coupon users was similar to that for all
riders: 23.6 percent were 19 to 24 years old, and 33.7 percent
were 25 to 34 years old; only about 1 in 10 was 60 years old or
older.

When coupon users who previously rode the bus were com-
pared to new riders, few differences were apparent. Among the
previous riders who used coupons, the relationship between
frequency of use and rider characteristics is what would be
expected. The ages of high-frequency riders (those who use the
bus 5 days or more per week) were more likely to be in the
typical working range of 19 to 59 years old. These riders were
also more likely to have used their coupons during the peak
periods associated with commuters.

The coupon users on the two routes were compared. Those
redeeming coupons on Route 2, which had the lower rate of
coupon redemption, tended to have higher incomes, to be
slightly older, and to live in larger households. The two routes
did not differ with respect to previous use of the bus system,
frequency of previous use, or access to motor vehicles.

Analysis of Boarding Count Data

Boarding count data were obtained by recording the number of
riders boarding at each stop on each run observed on each of 3
days during each of three measurement periods. The number of
stops ranged from 161 on Route 2 to 240 on Route 3. As a first
step, stops were grouped into the carrier routes in which they
are located. When the street along which a bus ran served as a
dividing point between two carrier routes, those carrier routes
were treated as a group. Had they not been grouped, all riders
boarding on outbound runs would have been coded in one
carrier route and those boarding on inbound runs in another
carrier route, regardless of where they lived. The information
entered into the database was the number of boarding riders in
a given carrier route cluster on a given run on a given day for a
given period.

Transformation of the data was required. The results gained
by simply looking at the absolute magnitude of changes be-
tween periods would have been distorted by the scale effects of
differences in the routes and the sizes of carrier route clusters
and by possible externalities. It was not possible to calculate
meaningful percent changes because of the problems inherent
in determining the percent change implied by a drop from 3 or
4 riders to none. To counteract these problems, boarding counts
were standardized to deviations from average boardings. Anal-
ysis of variance was then done on the differences in z scores
between the premeasure and first postmeasure counts, between
the premeasure and second postmeasure counts, and between
the first and second postmeasure counts.
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The total number of boardings by period are presented in
Table 3. Overall, ridership on the three routes rose 9.6 percent
from February to March and then declined 4.8 percent between
March and April. Peak ridership rose 2.0 percent from Febru-
ary to March and 4.5 percent between March and April. Even
greater initial gains were seen in offpeak ridership, which rose
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declined 8.5 percent in April.

Ridership on the route segments on which information only
was distributed rose 4.8 percent between the premeasure and
the March measure, taken shortly after the information was
distributed. However, it declined about 6.5 percent between the
March and April observations. Results on the segments that
received coupons for free rides showed stronger gains—a rise
of 9.7 percent in total boardings between February and March
and a decline of only 0.4 percent between March and April.
Interestingly, however, the control segment showed the sharp-
est ridership increases, with a 22.7 percent gain from February
to March and a decline of 8.5 percent in April.

Analysis of variance was used to determine if differences
between boardings from period to period were statistically
significant. Separate analyses were done for changes between
the premeasure and the first postmeasure, the premeasure and
the second postmeasure, and the first and second post-
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measures. The dependent variable in each was the change in
the standardized boarding counts between the two periods
under consideration. The treatment condition (information
only, information with coupon, and control) and time period
(peak or offpeak) were introduced as factors. Table 4 shows the
results for the test for short-term and longer-term effects, De-
spite observed gains in ridership, differences among the three
treatments and between peak and offpeak periods were not
statistically significant.

The obvious conclusion is that dissemination of information
or of free-ride coupons did not have a significant effect on
ridership on the routes studied. Neither the treatment nor the
time of boarding explained variations in ridership, and there
was no significant interaction between treatment and time.
Further, the pattern of no significant difference held true when
treatment and time were considered individually as factors and
when route was introduced, either alone or in conjunction with
either time or treatment, or both.

To determine whether the characteristics of adjoining neigh-
borhoods were associated with the boarding levels in neighbor-
hoods, a number of demographic and economic characteristics
of carrier routes were introduced as covariates. The following
demographic characteristics were considered:

e Median household income,

TABLE 3 TOTAL BOARDING COUNTS AND PERCENT CHANGE

Total Boardings

Percent Changes

Periods Periods Periods Periods Periods Periods

1 2 3 1-2 1-3 2-3
Total 2629 2882 2743 9.67 4.37 (4.8)
Peak 800 816 853 2.0 6.6 4.5
Off-Peak 1829 2066 1890 130 143 (8.5)
Coupon 890 976 972 9.7 9.2 (0.4)
Peak 270 258 306 (4.4) 13.3 18.6
Off-Peak 620 718 666 15.8 7.4 (7.2)
Information Only 1276 1338 1251 4.8 (2.0) (6.5)
Peak 382 400 391 4.7 2.4 (2.3)
Of f -Peak 894 938 860 4.9 (3.8) (8.3)
Control 463 568 520 22.7 12.3 (8.5)
Peak 148 158 156 6.8 5.4 (1.3)
Off-Peak 315 410 364 30.2 15.6 (11:2)
NOTE: Totals are across all observed routes, runs, days, and

carrier routes for a given boarding period.
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TABLE 4 ANALYSIS OF VARIANCE OF CHANGE IN BOARDINGS

Sum Of Mean Signific;néé
Source of Variation Squares Square F of F
Pre-Measure to Fist Post-Measure
Main Effects 4,869 1.1623 1.149 .328
Treatment 1.120 .560 .394 .673
Time 3.571 3571 2.528 +112
2-Way Interaction 1.515 + 758 .536 .585
Pre-Measure to Second Post-Measure
Main Effects 3.005 3 1.002 .666 573
Treatment 2.914 2 L.457 .968 .380
Time .089 1 .089 .059 .807
2-Way Interactions .790 2 .395 .263 . 769
First Post-Measure to Second Post-Measure
Main Effects 6.337 3 2.112 1.472 .220
Treatment 1.330 2 .665 463 .629
Time 4.791 1 4,791 3.338 .068
2-Way Interactions .778 2 .389 .271 .763

e Percent of households owning motor vehicles,

e Percent of households owning more than one motor
vehicle,

e Percent of households in single-family dwellings,

e Percent of households in owner-occupied dwellings,

e Percent of households residing at the current address for 2
years or less,

e Percent of households that are black,

e Percent of households with children,

e Percent of households with only an adult female and no
adult male present, and

e Median age of adults aged 18 and over.

For carrier route groups, weighted averages of characteris-
tics for the group as a whole were obtained. Analysis of
variance using these characteristics as covariates failed to re-
veal any pattern of relationship between neighborhood charac-
teristics and changes in boarding levels.

CONCLUSIONS

Dissemination of route-specific service information in a form
resembling bus schedules and of single free-ride coupons to
residents in areas bordering bus routes was not effective in
significantly increasing ridership on those routes. Relatively
few new riders were induced to use bus service by the receipt

of coupons or information, and existing riders did not signifi-
cantly increase their frequency of usage. In short, information
and coupons stimulated little ridership that could have been
expected to result in sustained gains in ridership and revenue.

Most of the riders who were aware of receiving information
and most of those who redeemed coupons were existing, high-
frequency riders, whose low incomes and lack of access to
motor vehicles suggested they were transit-dependent.

At least half of the free-ride coupons redeemed were used for
offpeak trips, usually during the weekday offpeak period. This
statistic suggests that though free-ride coupons apparently did
not attract a large number of new riders, they also did not result
in the worst-case outcome of being used primarily by high-
frequency riders during peak periods.

The mass distribution of information to residential areas
bordering bus routes must be undertaken with caution. Mailing
solely to adjoining neighborhoods does not reach riders who
transfer from other areas and risks wasting a large number of
the promotional materials on staunch nonriders unlikely to be
induced to use transit services. To target informational pro-
grams for existing services, it may be wise to begin by conduct-
ing relatively inexpensive on-board surveys of existing riders
to identify both the specific geographic areas in which they live
and their characteristics. Direct-mail methods will then allow
the transit marketer to target specific areas feeding these
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services that appear to have high probabilities of containing
residents who resemble existing riders and may be induced to
use bus service or, if they are already riders, to take additional
trips by bus.

Finally, it may be necessary to develop informational mate-
rials that do not resemble traditional transit schedules. Dis-
seninaiing coupons for more than one ride or awarding cou-
pons to those who actually ride may yield different results.

These results are not consistent with those of other experi-
mental projects; however, it is difficult to compare findings
because of significant differences in research designs and anal-
ysis techniques. Although information dissemination was
found to be effective in two English studies, the projects are not
comparable with the research described here because the latter
was conducted in an urban area, and information was mailed to
all nearby residents rather than being made available on buses
and at distribution points.

Comparison of this project with free-fare studies in Salt Lake
City, Denver, and Trenton also is difficult. First, all these
projects involved elimination of offpeak fares system-wide,
whereas this project offered single-use route-specific free rides
good at any time of day. Denver and Trenton were year-long
projects, whereas the coupons distributed in Norfolk were good
for 1 month. Further, it is difficult to compare statistical
analyses. In Denver, for example, the issue of ridership change
was complicated by external influences (introduction of a new
fare structure 1 month before project initiation, substantial
service increases, and some route restructuring). The measure-
ments of ridership in Denver had to be based on estimated
ridership without the free-fare project, with data adjusted for
externalities. In the project reported here, ridership measures
were based on actual counts, with the days and runs observed
carefully matched across observation periods. Although rider-
ship gains were observed, they did not prove to be statistically
significant.
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Estimating Small-Area Public Transit Use

by Direct Survey

FRANK SPIELBERG, ROBERT A. HITLIN, EDWARD BARBER, AND STEPHEN ANDRLE

Projecting ridership for a new transit service requires market
research to establish the probable level of demand and the
proper fare and service frequency. To assess the market for
proposed bus services in Northern Virginia, a survey was
conducted of all households in the proposed service areas.
Questions asked on the survey were designed to permit anal-
ysis using a screening process to determine if the respondent
was a probable transit user. The screening was based on work
trip characteristics (e.g., work hours, work place, proximity to
Metrorall) and worker characteristics (e.g., need to plck up or
drop off children). For the one bus service Initiated since
completion of the analysls, ridershlp is qulte close to that
obtained from the screening process.

Should a new bus service be instituted? How frequently should
service operate? What fares should be charged? These ques-
tions are faced by transit operators on a day-to-day basis. Many
techniques have been applied to provide answers. Some of the
techniques used to estimate patronage and hence costs and
revenues for new services include

e Subjective evaluation based on comparison with: similar
existing services,

e Application of specially designed short-term forecasting
models (1-3), and

e Application of regional travel demand models.

Each of these approaches has limitations that suggest the
need for alternative procedures. When applied by an experi-
enced practitioner, subjective evaluation can yield reasonable
results; however, no two cases are ever exactly comparable,
and slight variations in demographic or work location charac-
teristics can lead to large variations in transit use. Two neigh-
borhoods may look the same, but if one has a higher concentra-
tion of CBD workers, the transit use patterns may be quite
different.

Specially designed short-term models can also yield quite
good results (4) but are only an option if a previously de-
veloped, calibrated, and tested model is available. Developing
a model for route level patronage forecasting requires gathering
travel pattern and demographic data at a level of fine geo-
graphic detail, describing the quality of transit services at the
same level of detail, and then using statistical techniques to fit a
relationship. Even when a good overall fit is obtained, there

F. Spielberg and S. Andrle, SG Associates, Inc., 4200 Daniels Ave.,
Annandale, Va. 22203. R. A. Hitin, Robert Hitlin Research Associ-
ates, Inc., 1682 Westwind Way, McLean, Va. 22102. E. Barber, North-
em Virginia Transportation Commission, 2009 N. 14th St., Suite 300,
Arlington, Va. 22201.

will be cases for which the estimate has substantial error. This
will not be due to any defect in the model but rather is inherent
in any statistical procedure. Thus for any specific route or
service proposal, the patronage estimate could have a large
probable error.

Regional travel demand models typically do not offer ade-
quate precision to provide useful estimates of transit patronage
on a small scale, for example, a single route serving a specific
neighborhood.

Stopher et al. (5) present a method for using regional-level
simulation data for route level planning. The method involves a
specially written computer program and requires that networks
meet certain specific requirements, providing greater detail
than typically found in regional models. Even so, there
“. . . will remain a need for a significant level of professional
judgment to be applied to the final result.”” Given the level of
effort necessary to prepare regional networks and travel mod-
els, a regional approach could be desirable if many route and
service options are to be explored. For detailed analysis of only
a few options, the analysis effort would not be compatible with
the risk.

Two communities in Northem Virginia were faced with the
problem of estimating transit use for proposed new bus ser-
vices. The opening of the final segment of Washington, D.C.’s
Metrorail Orange Line provided a high level of line haul
services to many communities, but park-and-ride facilities are
already filled to capacity. Greater use of feeder bus services
will be required to achieve maximum benefit from the rail
service. The study described in this paper estimated the de-
mand for feeder bus services in two Northern Virginia subur-
ban communities, the city of Falls Church and Centreville in
Fairfax County. The two communities joined with the Northern
Virginia Transportation Commission (NVTC) to engage a con-
sultant to estimate demand within well-defined areas and to
develop techniques that could be readily applied throughout the
region,

STUDY APPROACH

It was determined at the outset of the project that household
surveys would be conducted to collect the data necessary for
analysis. The project team started with a fresh look at market
research techniques, and the first questions to be answered
were ‘“Which type of survey should be conducted?” and “How
would the survey data be used to estimate transit use?”

A self-administered household survey distributed to every
household in the target area was selected as the most com-
prehensive and cost-effective survey technique. Questions were
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FIGURE 1
Virginia.

Technique for screening

posed that would enable the analyst to objectively evaluate the
strength of an individual response to the basic question “Will
you use the proposed feeder service?” The questions and
techniques for interpreting the responses are described later.
For the analyses described in this paper, the data were gathered
from households in the areas of interest by leaving a form with
each household, to be picked up after completion, as discussed
by Hitlin et al. in another paper in this Record. A telephonc
survey or other household level survey technique could also
have been used to obtain the data necessary for analysis.

Return rates of 23 to 24 percent were obtained in the house-
hold surveys. A small-scale telephone survey of nonrespon-
dents was used to confirm that returns from the household
survey were representative of the entire population.

Market research studies often explore What if questions,
such as “Would you buy this product if it were 10 percent
cheaper than product X?”’ In transit market research, a similar
question might be of the form “Would you ride the bus if the
stop were 1 block from your home?”” Experience has shown
that the proportion of respondents that answer yes to such
questions is substantially greater than the proportion that will
actually exhibit the behavior. A rule of thumb is that for
activities requiring a change from current behavior, about one-

survey responses—Falls Church,

third of those indicating a change in behavior will actually
make such a change. Thus transit service planning based on a
stated intent to use a proposed service can lead to provision of
far more service than required, excessive expenditure, and poor
cost recovery.

To overcome this problem, mode choice models apply
known time and cost relationships to estimate the proportion of
a population that will choose to use transit. Such models tend to
be unreliable for small areas, however, and disregarding stated
choice behavior ignores detailed data provided by the very
population for which the transit service is proposed.

Rather than apply a rule of thumb to the target group indicat-
ing a willingness to use a proposed new fransit service, the
approach used was to qualify the probable validity of the
response by asking a series of questions that would reveal
behavior patterns such that the respondent could be classified
as either a probable transit user or a probable nonuser. The
responses to the qualifying questions were then judged ac-
cording to predetermined decision criteria. Survey responses
that survived the criteria (screens) produced a subset of proba-
ble transit users at the end of the process.

The screening questions and elimination process are shown
in Figure 1. The first question was, “Will you consider using
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public transit to travel to and from work?"” Respondents who
said they would not consider transit use were excluded from the
pool of potential riders.

Subsequent questions were used in a series of tests to deter-
mine whether the feeder bus or rail service would actually
serve the needs of the user. These include ‘“Workplace within
walking distance of rail station?” ‘“Workplace in zip code
served by rail?” and “Work start and end times that were
compatible with planned feeder bus service period?”’

For the walking distance question, a specific definition of
walking distance (e.g., 2 blocks, S min) was not established.
Rather, this definition was left to be a subjective measure for
each respondent, recognizing that some persons would per-
ceive 2 blocks as too far, whereas others would be willing to
walk /2 mi or more. The key to an individual’s choice is that
individual’s perception of the walking distance.

The question about zip code of the place of work was used to
eliminate unreasonable trips proffered by persons who ob-
viously overstated walking distance or misunderstood the
question.

The work start and end time responses could be applied as a
screen because the feeder bus service being considered would
operate only in the moming and evening peak hours. The
service would not be a realistic work trip mode unless the
individual’s work schedule conformed to the times of proposed
service.

A third set of questions related to activities that would make
it difficult for an individual to use the combined feeder bus-rail
service on a regular basis. These questions were, “Do you need
your car for work?”” and “Do you pick up or drop off children
going to or from work?” The last question reflects the growing
importance of child care for many workers. Those who re-
sponded yes to either of these questions were considered un-
likely to use the proposed feeder bus service and were elimi-
nated as potential patrons.

Finally, three questions were asked about the current trip
pattern: current mode used, door-to-door travel time, and daily
parking cost. Those who were currently automobile drivers and
had either a door-to-door travel time of less than 20 min from
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Falls Church (45 min from Centreville) or a parking cost of
$3.00/day or less were then screened out. Trip times on the bus-
rail service would exceed 20 min (or 45 min, respectively) in
all cases, and the cost of a bus-rail trip would be $3.00/day or
more.

The application of the screening technique yielded a pool of
potential users of the feeder bus service. This estimate was then
adjusted to account for frequency of use to determine daily
patronage. The findings and interpretation of the survey results
for each community are discussed next.

City of Falls Church

The city of Falls Church is bounded on the east and west by
newly opened Metrorail stations. The city was particularly
interested in determining the demand for feeder bus service at
various service frequency and fare levels in order to decide
whether the city should undertake provision of service and, if
so, what type of service. A total of 1,162 Falls Church residents
who were employed outside of the home responded to the
survey, and 21 percent of them remained after application of all
screens. Figure 1 shows the process and the number of re-
spondents remaining after application of each screen. Because
many responses fail on more than one screen, the number
remaining at each stage depends on the order of application.
Table 1 presents the number of respondents failing each spe-
cific screen.

It is noteworthy that at least 45 percent of the surveyed group
passed each individual screen, so that no single question would
have served as a reliable indicator of probable transit use. In
combination, the responses provide a far better indication of
probable behavior.

Falls Church is an established suburban residential com-
munity located only 8 mi from the Washington, D.C., central
business district. Therefore, a large proportion of the work
force is expected to be oriented to the downtown area. The
survey revealed, however, that only 50 percent of the Falls
Church workers travel to locations served by the Metrorail
system. The remaining 50 percent are not even potential candi-

TABLE 1 PERCENTAGE OF RESPONSES FAILING INDIVIDUAL SCREENING QUESTIC 1S—

FALLS CHURCH, VIRGINIA

Yes No
l. Will you consider using Metrorail? (50.7) 49.3
2. 1Is workplace in walking distance
of Metrorail station? (47.8) 52,2
3. Do you need car for work? 21.2 (78.8)
4., Do you pick-up/drop-off children? 13.3 (86.7)
5. Is workplace zip code served by
Metrorail? (50.4) 49,6
6. Is work start time 6:30-9:30 AM? (87.0) 13.0
7. Is work end time 3:30-6:30 PM? (86.1) 13.9
8. Auto driver, travel time < 20 minutes? 50.0 (50.0)
9. Auto driver, parking cost < $3.00/day? 55.7 (44.3)

( ) = group considered potential transit riders.
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dates for a feeder bus service. Thus, whereas only 21 percent of the
resident workers were identified as possible system users, they
represented over 40 percent of the total potential market.

The potential transit market established through the screening
process was based on a service description that featured a free
service operated at a 10-min frequency. To develop ridership
estimates, it was necessary to adjust for probable frequency of use
and for alternative fare and service levels. To provide information
on these questions, the Falls Church survey asked, “‘How many
days per week would you use this service?”” “Would you ride if the
fare was: free, 25 cents, 50 cents, 75 cents?” and ‘“Would you ride
if the frequency was: 10 min, 15 min, 20 min?”

On the basis of responses to these questions, for that portion of
the sample that answered yes to the question “Would you consider
using Metrorail?” the following factors were developed (Figures 2
and 3):

Conversion from potential riders to typical day = 0.60.

This factor was based on response to the question ‘“How many
days per week would you use this service?”

Percentage of potential riders who would use the service at a given
fare—

Fare (cents) Percentage (%)
0 100

25 99

50 64

75 31

TELEPHONE SURVEY
/ "WILL CONSIDER USING METRORAIL
)

‘WILL CONSIDER USING METRORAIL

PERCENT OF RESPONDENTS WHO SAID SAY THEY WILL USE MINIBUS

40
20
1 1 1
0 25 50 75
FARE (CENTS)

FIGURE 3 Falls Church, Virginia, transportation survey elasticity to fare as reported by

respondents.
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TABLE 2 FALLS CHURCH, VIRGINIA, PATRONAGE ESTIMATES
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FIGURE 4 Technique for screening survey responses—Centreville,

Virginia.

Percentage of potential riders who would use the service at a
given frequency—

Frequency (min) Percentage (%)
10 100
15 84
20 68

Estimates of typical daily ridership for each fare and fre-
quency combination were then prepared. These estimates are
presented in Table 2.

These data permit the city to evaluate the economics and
service benefits of various operating plans and, if it chooses to
implement a service, to offer the service best suited to its goals.
Further, because the survey was administered uniformly
throughout the city and the residence block of respondents was
included in the survey data, developing a routing plan targeted
to the greatest concentration of potential riders is possible.

Centreville, Fairfax County

Centreville is a rapidly growing residential community located
20 mi from the downtown employment area. Fairfax County,
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TABLE 3 PERCENTAGE OF RESPONSES FAILING INDIVIDUAL SCREENING QUESTIONS—

CENTREVILLE, VIRGINIA

Yes No

l. Will you consider using Metrorail? (29.9) 62.8
2. 1Is workplace in walking distance

of Metrorail station? (25.2) 73.1
3. Do you need car for work? 32.1 (67.9)
4, Do you pick-up/drop-off children? 13.2 (86.8)
5. 1Is workplace zip code served by

Metrorail? (27.0) 73.0
6. Is work start time 6:30-9:30 AM? (81.7) 18.3
7. 1Is work end time 3:30-6:30 PM? (61.2) 48,8
8. Auto driver, parking cost < $3.00/day? 56.6 (43.4)
( ) = group considered potential transit riders.

through Washington Metropolitan Area Transit Authority,
started a new feeder bus service to the Metrorail terminal
station, approximately 9 mi to the east, in June 1986. Before
service initiation, a market research analysis was conducted in
Centreville to forecast the number of patrons for the new feeder
service. Fairfax County representatives, who had already deter-
mined to operate a basic service, also wanted to know whether
an earlier or later bus trip would be appropriate.

The market analysis in Centreville was very similar to the
process used in Falls Church, as shown in Figure 4 and Table 3.
Some of the criteria, such as travel time to work by automobile,
were adjusted to reflect the geographic differences between the
two communities. Out of 1,733 workers responding to the
survey, 563 expressed an interest in using public transit.
However, only 66 workers survived all of the screens. These
surviving samples represented workers likely to be regular
users of the service. To obtain a typical day estimate, a factor of
0.65 was applied to account for the probable frequency of use
stated by respondents. On June 26, 1986, 1 week afler initiation
of service, the new bus route carried 41 patrons during the a.m,
period. Counts on 3 days in October 1986 showed 35, 36, and
51 a.m.-period passengers. The observed ridership suggests
that the forecasting technique produces reasonable patronage
estimates in the short run. A follow-up survey wasplanned for
Spring 1987 to confirm the screening factors used to model
patron decisions and to put bounds on the time frame that the
demand estimate covers.

SUMMARY

The direct survey technique followed by a screening on the
basis of the characteristics of individual workers has proven to

be an efficient technique for developing reasonable estimates of
the market for a new transit service. Real-world factors that
affect an individual’s choice of mode are reflected in the
screens, and each response can be examined in detail. An added
benefit is that the procedure can easily be explained to individ-
uals who have little technical knowledge, so that elected offi-
cials and citizens groups can evaluate the reasonableness of
patronage forecasts.
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Regional Transit Connection: A
Multioperator Ticket Clearinghouse

Experiment

LiNnDA T. RHINE AND SYDWELL M. FLYNN

The Regional Transit Connection (RTC) is a one-stop ticket
and pass clearinghouse for the San Franclsco Bay Area that
provides a slmple method for employers to sell transit tickets
and passes to their employees at the worksite. The program
began in September 1984 as an UMTA demonstration project
with the Metropolitan Transportation Commission as the proj-
ect sponsor. After federal demonstration funds were expended,
the program was extended through September 1987 using local
funds. During its 26 months of operation, the RTC has worked
out agreements with eight major Bay Area transit operators
for sale of transit tickets and passes and enrolled 64 employers
and employer consortiums representing 270 separate firms.
Sales for October 1986 (the most recent month of operation)
totaled $232,000, with the cost/revenue ratio reduced to 4
percent. Plans for expanded clearinghouse opportunities in-
clude enrolling new employers, promoting reglonal sales at
selected retall outlets and establishing a regional transit sales
office,

The Metropolitan Transportation Commission (MTC), the re-
gional transportation planning organization for the nine-county
San Francisco Bay area, received a demonstration grant in fall
1983 from UMTA to develop and implement a coordinated
transit ticket program for the major Bay Arca transit systems
through increased employer participation. In June 1984, MTC
contracted with a local consulting firm to set up, operate, and
market a transit ticket clearinghouse (one-stop shop) to provide
a simple method enabling employers to sell transit tickets and
passes at the worksite. This program, known as the Regional
Transit Connection (RTC), began operation in September 1984
with one member employer. After 17 months of operation,
when the UMTA grant terminated, 42 employers or consor-
tiums of employers representing approximately 150 firms had
joined the program. Because it was premature to determine the
success and long-term viability of the project, the MTC in
conjunction with local transit operators extended the program
with local funds through September 1987. At that time, a
decision was to have been reached as to whether the program
should be continued on a long-term basis.

The major accomplishments during the RTC’s 2 years of
operation were

e Working out agreements with the eight transit operators
for sale of transit tickets and passes,

e Developing and refining all the necessary operating pro-
cedures to run the program.

L. T. Rhine, Metropolitan Transportation Commission, Metrocenter,
101 8th St,, Oakland, Calif. 94607. S. M. Flynn, Crain & Associates,
Inc., 343 2nd St., Los Altos, Calif. 94022,

o Enrolling 64 member employers or consortiums of em-
ployers representing approximately 270 firms, and

e Completing 26 months of operation, with ticket and pass
sales for the most recent month (October 1986) totaling
$232,000 and the cost/revenue ratio reduced to 3.8 percent.

The development and evaluation of the RTC during the project
2-year duration is the subject of this report.

The San Francisco Bay Area encompasses nine counties and
93 cities. Over 5 million people live in this 7,000-mi® area.
Unlike most major metropolitan areas in the United States,
which are served by a single dominant transit system, the San
Francisco Bay Area is served by eight different major transit
systems and several smaller systems. Figure 1 shows the ser-
vice areas of the eight major transit systems.

Although the major concentrations of employers are in the
central business districts of San Francisco, Oakland, and Sili-
con Valley, residential communities are scattered throughout
the region. Consequently, workers who commute to employ-
ment centers in Oakland, San Francisco, and San Jose may use
several different transit systems.

The RTC was the first entity in the Bay Area to offer the full
menu of transit tickets and passes of the eight major transit
operators. A complete listing of the transit fare prepayment
items by operator is shown in Figure 2. Although ticket and
pass sales through employers had previously existed on a
limited scale, the concept of a regional transit clearinghouse
was new to the Bay Area. The RTC was implemented in
addition to existing sales and distribution methods practiced by
the eight major transit systems. These distribution methods
included sales at district headquarters, retail outlets, and transit
operator information center outlets.

The following project objectives were developed as a means
by which the project could be evaluated.

1. Increase private sector involvement in promotion of pub-
lic transportation services.

2. Allow employers to take advantage of tax credits and
deductions allowed under federal law. (The Tax Reform Act of
1984 established as a tax-exempt employee benefit an em-
ployer-subsidized transit pass of up to $15/month.)

3. Provide a convenient mode of distribution for transit
tickets and passes.

4. Enroll 50 or more employers in the clearinghouse
program.

5. Develop an experimental database concerning which
marketing strategies work and which do not.
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(1) AC TRANSIT
20-Ride Ticket Books

Express Zone 1 $15.00
Express Zone 2 20.00
Express Zone 3 25.00
Transbay Zone 1 30.00
Transbay Zone 2 37.00
Transbay Zone 3 45.00
Monthly Passes
Local Adult $30.00
Local Senior 5.00
Local Handicapped 5.00
Transbay Zone 1 54.00
Transbay Zone 2 67.00
Transbay Zone 3 81.00
Youth 16.00
{(2) BART
$32.00 Adult $30.00
$21.00 Adult 20.00
$16.00 Sr. Citizen 1.60
$16.00 Handicap./Youth 1.60
(3) CALTRAIN
Monthly Passes
Zone 1 to S.F. $42.20
Zone 2 to S.F. 49.25
Zone 3 to S.F. 56.25
Zone 4 to S.F. 63.25
Zone 5 to S.F. 70.35
Zone 6 to S.F. 75.75
Single zone 36.00
Interzone (Sticker) Required
1 Zone 42.20
2 Zones 49.25
3 Zones 56.25
4 Zones 63.25
5 Zones 70.35
Interzone (No Sticker Required)
1 Zone 42.20
2 Zones 49,25
3 Zones 56.25
4 Zones 63.25
5 Zones 70.35
Super Pass
Sticker 13.00
Bus/Rail Pass 40.00
Parking Permit 3.00

FIGURE 2 RTC ticket offerings.

ORGANIZATIONAL ROLES

Major participants in planning, operating, and evaluating the
RTC are as follows:

o UMTA funded the demonstration and was responsible for
monitoring all project activities and expenses.

e The Metropolitan Transportation Commission (MTC), as
the grant recipient and project sponsor, had ultimate respon-
sibility for policy decisions and for coordinating consultant,
transit operators, and advisory board roles.

o The Regional Transit Association (RTA), an organization
of the six largest transit systems in the Bay Area, served as an
oversight body during the demonstration.

e The eight Bay Ara transit operators were responsible for
processing transit ticket request forms in accordance with pre-
determined schedules.
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(4) CENTRAL CONTRA COSTA TRANSIT

40-Ride Punch Card $22.00
Commuter Card 15.00
Monthly E&H Pass 8.00
(5) GOLDEN GATE
Transbay Ticket Books
Zone 2 (Saus. Fer.) $33.30
Zone 3 & 9
(Lark. Fer.) 39.60
Zone 4 45.90
Zone S & 7 60.30
Zone 6 & 8 66.60
(6) MONI
Monthly Passes
Adult Fast Pass $23.00
Senior/Handicapped 4.50
Youth Pass 5.00
(7) SAMTRANS
Monthly Passes
50¢ Ride Value $21.00
$1.00 Ride Value 42,00
$1.25 " " 52.50
$1.50 " 1 63.00
$1.95 " » 70.00
Discount 6.00

20-Ride Regular $12.00
40-Ride Express 40.00
10-Ride Handicap. 1.00
Monthly Passes
____ Reqular $20.00
____ Express 29.00
__ Handicapped 3.00

e A project Advisory Committee with public and private
sector representatives was responsible for review and recom-
mendation of the overall program.

e Crain & Associates, which designed all procedures and
systems necessary to run the RTC, currently operates the pro-
gram, and with MTC is responsible for its evaluation.

PROJECT ADMINISTRATION

In the follow sections, how the RT'C works, project organiza-
tion, the roles of the various participants, and issues that were
resolved during the planning and operational phases of the
program are discussed.
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How the RTC Works

The RTC uses two methods to sell transit tickets and passes:
consignment sales and over-the-counter sales.

Under this sales option, employers purchase tickets and passes
on consignment and then sell them to their employees. The
employer and the RTC both sign the Employer Agreement
Form, which describes the responsibilities of both parties. The
RTC assists the employer in determining the amount and vari-
ety of tickets and passes to order and schedules a delivery date.
To be cost-effective, the RTC devised a schedule whereby it
would visit operators and employers only once each month.

Over-the-Counter Sales

This sales option was offered to selected companies that had no
internal mechanism for selling tickets and passes and where
there was a reasonable expectation that a high volume of ticket
and pass sales would occur, on the basis of the number of
employees at the worksite and easy access to transit systems
from the worksite.

Operational Issues
Ticket Distribution Schedule

In planning the clearinghouse operation, the first major consid-
eration for the RTC staff was how to set up a schedule for ticket
distribution that would be agreeable to all three parties (RTC,
operators, and employers) and would require single monthly
visits to operators and employers.

The schedule is cost-effective because it calls for a single
monthly visit to each outlet. It does, however, cause a continu-
ing although minor problem because RTC staff must simul-
taneously deal with ticket and pass orders for two different
months. If an employer enters the system in January, for exam-
ple, the RTC processes and delivers its February order in
January, but payment and return of unsold items occur at the
end of February, at which time the March ticket order has
already been delivered.

Ticket Orders Versus Sales

In the early months of the project, there was often a large
discrepancy between the number of tickets and passes ordered
and the number sold. The RTC wished to avoid this problem
because it led to unnecessary accounting time for both the RTC
and the operators. By the end of the first 6 months of operation,
this problem was largely solved because employers became
more aware of their employees’ transit needs and because in
taking an employer’s first ticket order, the RTC staff could offer
guidance based on the selling experience of a similar employer.
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Sales Volume and Geographic Area Served

Another operational issue that persists concerns employers
whose monthly sales volume and geographic location do not
justify providing the RTC service.

If the RTC continues beyond its currently funded operation
through September 1987, it appears that some companies with
low monthly sales (e.g., under $500) should be dropped. At the
end of the second year of operation, 10 companies are below
the $500 mark.

Security

Security was carefully considered during the RTC planning
phase, and specific measures were taken to ensure a safe
operation. Typical measures are that all staff handling cash or
tickets are bonded, that each delivery is verified by both an
RTC and employer representative, and that the employers as-
sume full responsibility for all tickets in their possession.

Computerization

Computerization of RTC accounting began early in the project.
The objective was to produce monthly summaries and to verify
total sales to each employer. Spreadsheets were also created to
chart employer orders, to determine the number of tickets
needed from each operator to match employer orders, and to
determine the amount owed to the operator for current monthly
ticket sales.

MARKETING AND EMPLOYER RESPONSE
Planning Activities and Marketing Efforts

Efforts to market the RTC began in October 1984. Initial
enrollment of companies was somewhat slower than antici-
pated for three principal reasons. First, it is often difficult to
identify the right person to contact within a company. The
initial approach to candidate employers was through a letter to
the top executive, unless the company had a designated trans-
portation coordinator. When this approach brought little re-
sponse, the RTC staff shifted its emphasis and first attempted to
determine the appropriate individual to contact within a com-
pany, usually someone within human resources or personnel
management.

Second, the internal decision processes to implement the
program are somewhat complex and time-consuming. Typ-
ically, several departments must review the contract document
before a management decision is made. The average time it
took RTC staff to obtain a signed contract during the program’s
first year, from date of initial personal (not mail) contact to
delivery of contract, was 2 to 3 months. (During the second
year of operation, when marketing efforts were discontinued
and the RTC responded only to employer-initiated inquiries,
this time shortened to approximately 4 weeks.)

A total of 361 firms were contacted by the RTC during its
first year of operation. By the end of the first year, 37 (10
percent) of the firms had joined the program, 34 percent were
in the process of making a decision, and 55 percent had de-
clined to participate.
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The MTC and RTC staff agreed that the goal of the second Number of Employers Contacted,
year was to refine operations and further reduce the cost/ by Geographic Area
revenue ratio. Thus marketing efforts were discontinued, al-
though the RTC continued to respond to all inquiries from Figure 3 shows the location of the 64 RTC member employers
employers who had previously been contacted and those who or consortiums of employers as of October 1986. Of these 64
had heard about the RTC by word of mouth. During the second firms, 10 manage buildings or business parks that house a

year, 31 additional firms joined the RTC.
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employees can purchase transit tickets and passes from the
RTC is greater than 64 (about 270, although some of these are
small firms with less than 10 employees).

During the first year, marketing efforts were concentrated in
San Francisco. Reasons for this concentration of effort were (a)
San Francisco is well served by six of the eight public transit
systems, (b) the lack of parking facilities and high parking
costs encourage transit use by commuters, and (c) there is a
large concentration of commuters within a single building. In
the first year, 23 of the member employers (62 percent) were
located in San Francisco, most of these within the financial
district. During the second year, after marketing efforts were
discontinued, 27 additional firms joined the RTC. Again, most
of these (18, or 67 percent) were located in San Francisco.

Value of Tickets Sold

Figure 4 shows the growth in RTC sales over 26 months. The
number in parentheses indicates the number of participating
employers for selected months.

Two transit systems, the San Francisco Muni and the Bay
Area Rapid Transit (BART), account for about 80 percent of all
ticket sales. The San Francisco Muni serves all of San Fran-
cisco; BART brings commuters from the East Bay (Alameda
and Contra Costa Counties) into downtown Oakland and San
Francisco.

Factors Influencing Participation

The following table presents a profile of employers participat-
ing in the RTC as of October 1986.

240.0 -
220.0 A
200.0 o
180.0 4
160.0 1

140.0 4

S
o N
o O
o o

Number of
80.0 4 Employers

\
60.0 - (o8

40.0 4 (14)

THOUSANDS OF DOLLARS

20.0 4 (3)

0.0
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Profile of Participating Employers

No.

Number of Employers 64

Public 10

Private 54
Size (employees):

Small (to 100) 5

Medium (100 to 500) 20

Large (500+) 39
Location:

Central business district 38

Single site, urban 8

Business park 11

Single site, suburban 7
Transit Coordination:

Have coordinator 18

Do not have coordinator 46

The principal reasons cited by employers for joining the RTC
are the following:

e The program provides low- or no-cost benefit for
employees.

e The program is a means to fulfill the transportation sys-
tems management (TSM) requirements of the local
jurisdiction.

e The program make:
transit.

e Through participation in the RTC, companies gain a good
image within the community.

o The program provides a way for management firms to
offer an amenity to tenants in multioffice buildings.

(]

it easier for employees to use public

(64)

(60)

(44)

§ O N D J F M A M J A S8
-— 1984 -+ 1885

FIGURE 4 RTC revenue, by month.
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o Companies lack parking space in rapid-growth areas that
no longer have adequate on-street or inexpensive off-street
parking.

The two principal reasons an employer would not join the RTC
are the following:

o The firm does not have the personnel or does not want to
spend the time to administer the program.

e A small percentage of the firm's employees use public
transit.

The first reason is often cited by companies that operate on a
tight profit-loss margin and by public agencies that operate on a
stringent budget. Other reasons offered, which correlate with
the first reason, are as follows:

e The firm does not have the right physical space to sell the
tickets, that is, there is no general place accessible to em-
ployees that also offers the security required for cash
transactions.

e The employer has no way to handle cash transactions.

e Accounting is done by a parent firm (often on the East
Coast).

e It is too difficult to accommodate a new program, usually
because of the company’s strict accounting procedures.

To summarize, businesses vary in terms of their interest and
willingness to participate in the RTC because of these factors:

Factor Likely to Join RTC Unlikely to Join RTC
Location CBD, high- Low-density area
density area
Access to transit  Good Limited
Number of Over 200 Under 200
employees
Type of business  Mix of employees High percentage of
with regular professional
hours working in employees
single location High percentage of

sales staff working
out of the office
Manufacturing
firms with odd hour
shifts
Profit-loss margin  High Low

PROJECT COSTS
Monthly Costs by Task

A breakdown of RTC project costs by task for two typical
months is presented in Table 1. September 1985 represents
project costs at the end of the first year of operation; October
1986 represents a typical month. Only operating costs are given
in the table; one-time costs associated with setting up the RTC,
printing, and promotional materials and documentation are
excluded. The number of sites served is subdivided by consign-
ment sales (that is, sales of tickets and passes through individ-
ual employers), and over-the-counter sales. These sales reach
all employees within the building where the sale is conducted
and in some cases employees from adjacent office buildings.
In the next section, the 10 activities that represent the
monthly operating costs given in Table 1 are described.
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Operating Costs

Administration costs include project management and costs
associated with security such as insurance against loss or theft
of the ticket inventory and rental of a safe deposit box as a
repository for the tickets.

The cost of taking orders from employers increases with the
number of employers served. However, the cost per employer
decreases with the percentage of repeat customers because set-
up costs are spread out over time. Employer orders are kept on
the word processor and revised as necessary each month.

The cost of ordering from transit operators consists of the
courier’s time to aggregate and phone in orders and the word
processor’s time to update the operator order form for the
current month. Estimating the number of tickets needed to fill
employer orders takes most of the time, because some tickets
and passes are good for a whole quarter or indefinitely and can
be reused the next month to fill new employer orders ().

The cost of the transit operator pickups and returns task
varies somewhat depending on the number of operators visited
each month. Some transit operator tickets and passes are good
indefinitely or for a whole quarter, so the courier can skip runs
to these operators during some months.

Collating tickets per employer orders is a task that currently
takes the better part of a day to accomplish. The courier must
take into account the estimate in the task of ordering from
transit operators the nonmonthly (good quarterly or indefi-
nitely) tickets still on hand at each employer.

The cost of employer pickups and deliveries increases as the
number of employers increases. In September 1985, the aver-
age time to serve an employer was just under 1 hr. About one-
third of this time was spent processing tickets with the em-
ployer representative. The remaining time was for travel, visits
to the safe deposit box to keep the value of tickets carried
within insurance limits, and productivity loss (e.g., breaks and
phoning central office).

The cost of processing retums involves the courier’s time to
tally the tickets on hand and to check that tally against the
difference between tickets ordered and sold, as summarized on
the master control sheet for each transit operator.

The cost of ticket and cash accounting involves the accoun-
tant’s time to audit the sales forms, process payments from
employers, and pay the transit operators.

Marketing costs include coordination and outreach only;
documentation and development of promotional materials are
excluded. Marketing costs remained fairly constant over the
first year.

Over-the-counter sales costs are directly related to the num-
ber of sales sites because they involve the labor to staff the sale
and travel costs to and from the site. The cost of procuring
tickets and passes is buried in general operations.

Cost/Revenue Ratio

RTC revenues are increasing as the number of employer sites
increases. The rate of increase in costs is being reduced by the
learning process. Figure 5 shows cost as a percentage of reve-
nue. As shown in Figure 5 and Table 1, the ratio was reduced to
11.7 percent in September 1985 after the project had been in



TABLE 1 TYPICAL RTC COSTS AND REVENUES

September 1985 October 1986

Operating Cost n % n %
Administration $2502 30.3 $1,744 19.7
Taking employer orders 312 3.8 620 7.0
Ordering from transit operators 229 2.8 451 5.1
Transit operator pickups & returns 361 4.4 700 7.9
Collating tickets per employer orders 130 1.6 404 .6
Employer Pickups and deliveries 683 8.3 1,375 15.5
Processing returned tickets 251 3.0 404 4.6
Ticket and Cash accounting 1253 15.2 2521 25.7

Marketing? 2073 25.1 - s
Over-the-counter sa1esb 468 5.7 873 9.9
Total Cost $8,262 100.2 $8,842 100.0

Consignment sales 33 60

# Sites Over-the-counter 4 4

Total 37 64

Cost/site $223 $138

$ Revenues 70,520 231,717

Revenue/site 1,906 3,621
Cost Revenue Ratio (%) 1.7 3.8

aMarketing efforts were discontinued in January 1986,

bOver-the-counter (0TC) sales costs isolated here are for labor costs to staff
the sale site on each day of OTC sales; procurring tickets and passes from
transit operators and other costs related to the OTC sales are included in the
above cost categories.

130%
120%
100% -
90% -
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50% -
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FIGURE 5 RTC cost as a percent of revenue, by month.



Rhine and Flynn

operation for 1 year. In October 1986, after 26 months of
operation, the cost/revenue ratio was reduced to 3.8 percent.

SUMMARY AND CONCLUSIONS

The Regional Transit Connection began operation in Septem-
ber 1984 as a one-stop transit shop providing a simple method
for employers to sell transit tickets and passes at the worksite.
After 2 years of operation, the RTC was working well. The
RTC has provided transit users with a convenient method for
purchasing tickets and passes and has increased the role of the
private sector in promoting public transit services.

During the first year of RTC operation, procedures were
developed and refined to ensure smooth operation. Such pro-
cedures included a ticket distribution schedule, agreements
with transit operators and employers, and a computerized sys-
tem of accounting.

Marketing and outreach efforts resulted in enrollment in the
RTC of 64 employers and employer consortiums representing
approximately 270 separate firms. The principal reasons cited
by employers for joining the RTC are that it is a low- or no-cost
benefit to its employees, and for new San Francisco office
building projects it is a means to fulfill one of the city’s
transportation systems management (TSM) requirements.

Ticket and pass sales steadily increased over time after an
initial 4-month period of moderate growth. The cost/revenue
ratio has shown an improving trend as procedures were refined
and the number of employers increased. After 2 years of
operation, the cost/revenue ratio was reduced to 3.8 percent and
was expected to stabilize under ongoing operations.

Future Funding Arrangements

Funding during the first year of operation was provided by an
UMTA demonstration grant. After the UMTA funds were ex-
pended, local funds were provided through September 1987 to
extend the RTC for an additional 2 years. The goal during this
time period was to continue attracting new employers to the
RTC and to maintain the cost/frevenue ratio at or below 4
percent. A decision to continue funding the RTC on a long-
term basis is in large part based on the fact that the RTC is more
cost-effective than individual transit operator efforts.

The transit operators have agreed to continue the RTC
through June 1988, using a cost-sharing formula whereby each
participating operator pays an amount commensurate with the
services received. This formula is based on an RTC operating
cost not exceeding 4 percent of gross revenue, a minimum fee
of $100 per month for each participating operator to cover
marketing and outreach efforts, and a cost sharing based on the
number of units sold for each operator.

RTC Expansion Opportunities
Three additional services have been tentatively identified as
opportunities to expand the RTC.

Regional Ticket Office

The major function of a regional ticket office would be to sell
tickets and passes of all the eight major transit systems and to
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provide transit schedules, maps, and other information at a
highly visible central location. This proposal is considered long
term, as it requires evaluation of storefront location sites, de-
velopment of operating procedures and guidelines, and agree-
ment on a secure financing arrangement (2).

Over-the-Counter Sales

The RTC has demonstrated the effectiveness of this sales sys-
tem, whereby a temporary storefront is established at a major
worksite and sales are conducted during a 3-hr period. This
sales option is more expensive to run than the regular RTC
consignment operation. However, a surcharge could be levied
on employers for the additional costs. There has been some
interest expressed by downtown developers in San Francisco to
pay this surcharge in order to meet one of their TSM
requirements.

Delivery to Selected Outlets

This option calls for the RTC to deliver tickets and passes to
selected retail outlets in San Francisco and to transit agency
ticket outlets. There would be no start-up cost for this activity
because the new delivery points would simply be another RTC
customer and all procedures for adding new customers are in
place (2).

Transferability of Project

The San Francisco Bay Area experience in planning and imple-
menting a regional transit ticket and pass clearinghouse for
employers should be transferable to many metropolitan areas,
particularly those with a multiple-operator setting. Metro-
politan areas served by a single transit operator may wish to
start an employer ticket sales program. An important element
in developing this type of program is that the participating
transit operators have fare prepayment items to offer and that
such items are available to employers on a consignment basis.
The findings of this demonstration show that employers are
willing to sell tickets and passes at the worksite provided that
their employees would use and benefit from the service and that
the program can be easily administered.

Experience elsewhere shows that transit operators need to
make a long-term commitment to an employer pass program
because it takes years to build an employer base. In Boston, the
Massachusetts Bay Transportation Authority (MBTA) initiated
an employer pass program 12 years ago and has gradually
increased employer participation to 800 companies. (Telephone
communication, Nov. 17, 1986, with Emest Deeb, MBTA) The
Chicago Transit Authority (CTA) has approximately 400 em-
ployer accounts after a 9-year commitment to an employer pass
program. This program is currently benefitting from word-of-
mouth publicity after the first 2 years of intensive marketing
efforts. (Telephone communication, Dec. 16, 1986, with Glen
Schofield, CTA) A newer program initiated by the Southern
California Rapid Transit District (SCRTD) has 16 employers in
its Corporate Pass Program (Telephone communication, Nov.
29, 1986, with Terry Davis, SCRTD).
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Employer pass programs supplement other distribution and
sales methods, such as sales through retail vendors, in-station
sales, and mail order (3). At the CTA, employer sales represent
approximately 17 percent of total pass sales; at the older and
better established program of the MBTA, 60 percent of the total
pass sales are through employers.

A common policy among transit properties that sponsor
employer pass programs is that there is no commission paid to
an employer, whereas a commission is usually paid to retail
vendors and other distribution outlets. It is therefore possible
that a long-term commitment to an employer pass program can
reduce the cost of a transit operator’s total sales and distribu-
tion budget (3).

Of particular significance in initiating an employer pass
program was the experience in San Francisco’s financial dis-
trict, where office building projects of gross area 100,000 fi* or
more can meet one of the city’s transportation systems manage-
ment (TSM) requirements by selling transit tickets and passes
on-site to employers. This requirement enhanced the success of
the RTC in San Francisco and was particularly timely in view
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of the growing interest of major metropolitan areas in imple-
menting TSM ordinances. The results of the RTC experience in
the San Francisco Bay Area should provide other metropolitan
areas, especially those with TSM requirements, some practical
information on how to plan and implement a regional transit
clearinghouse and attract employers to its services.
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AC-BART Joint Ticket: Next Step Toward
Fare Integration in San Francisco Bay Area

JOEL MARKOWITZ

A project has been underway since 1980 to improve the inte-
gration of fares among the three largest public transit opera-
tors in the San Francisco Bay Area: the San Francisco Bay
Area Rapld Translt District (BART), the Alameda-Contra
Costa Transit District (AC), and the San Francisco Municlpal
Railway (Muni). AC-Muni and BART-Munl joint passes were
introduced in 1981 and 1983, respectively. A new joint fare
instrument for AC and BART was Introduced in February
1987. For the first time, BART riders using a speclally marked,
high-value stored-fare ticket will be able to use that ticket as a
flash pass for boarding local AC buses. They will no longer
need to stop at a transfer-issulng machine or carry exact
change for the bus transfer payment. The added convenlence
and discounted fare were designed to be attractive to the
regular riders and to induce them to purchase higher-valued
BART tickets. It remains to be seen whether the new instru-
ment will either attract new BART riders or cause current
BART riders to shift mode of access. Beyond the immediate
goal of providing another two-agency fare instrument, the
project will examine new ways to expand the use of stored-
value tlckets, including on-board bus equipment.

The progress of a long-standing project to improve interagency
fare coordination among the public transportation providers in
the metropolitan area is updated in this paper. The new inter-
agency instrument described could represent a significant step
forward toward a universal stored-value card. Although the
market response to the new instrument will not be known for
some months, the manner in which implementation issues of
design, market definition, pricing, and distribution have been
addressed by the project may be useful in other complex
metropolitan settings.

The San Francisco Bay Area is served by a large number of
independent public transit agencies. In the central metropolitan
area, the three largest operators in the region serve overlapping
areas. The Bay Area Rapid Transit District (BART), the Al-
ameda-Contra Costa Transit District (AC), and the San Fran-
cisco Municipal Railway (Muni) serve three counties that had a
combined January 1987 population of approximately 3 million.

To facilitate interagency travel for the patrons in the three
counties, the Multioperator Pass and Transfer Project was be-
gun in 1980 as a joint effort of the three operators and the
Metropolitan Transportation Commission (MTC). The MTC
was created by state law in 1970 to be the regional transporta-
tion planning agency for the nine-county San Francisco Bay
Area. The agency is charged, among other things, with promot-
ing coordination among the region’s transit agencies.

ﬁeuopolitan Transportation Commission, Metrocenter, 101 8th St,
QOakland, Calif. 94607.

The prior stages of this project have been reported before. A
three-volume report sponsored by UMTA was completed in
1981 (1-3). Dittmar (4) described the single-system pass users
in 1982. The first tangible product of the project was a joint
pass enabling transbay AC Transit riders to use connecting
Muni services in San Francisco (5), described in 1983. These
documents (1-5) presented the institutional background for the
project, which has continued to be focused on multiagency
institutional coordination as much as on technical issues.

BART operates rail rapid transit service within three
counties (Alameda, Contra Costa, and San Francisco), with 71
mi of track, 34 stations, and 440 rail cars. Ticketing and fare
collection are accomplished with magnetically encoded stored-
value fare cards. BART carries about 200,000 one-way trips
each weekday. AC operates local bus service in the urbanized
strip along the east side of San Francisco Bay and from that
area across the San Francisco-Oakland Bay Bridge to a termi-
nal in downtown San Francisco. AC has 850 vehicles and
carries about 250,000 trips each weekday. Muni operates diesel
and trolley buses, light-rail vehicles (Muni Metro), and cable
cars within the city and county of San Francisco. Muni's fleet
of over 1,000 vehicles makes over 800,000 trips each weekday.
The map in Figure 1 shows the area served by BART, AC, and
Muni.

Since 1974, Muni and AC have had separate but similar
arrangements for transfers to and from BART. In the 20 East
Bay BART stations served by AC, exiting patrons may obtain a
paper transfer at no charge from a transfer-issuing machine,
similar to those used in Washington, D.C. The two-part transfer
is then good for a discounted cash fare on a connecting AC bus
away from and back to the station. As of the July 1986 AC fare
change, AC riders presenting the BART transfer pay 50¢ dur-
ing peak periods and 30¢ otherwise, instead of the normal 75¢
base local bus fare.

In San Francisco, patrons deposit one full Muni fare in a
transfer-issuing machine and receive a two-part transfer that is
honored as full payment on trips away from and back to the
station. In January 1986, the Muni base fare, and thus the price
of the two-part transfer, went from 60¢ to 75¢.

Since 1974, Muni has maintained the half-fare round-trip
discount, but AC has gradually reduced the level of discount
with each fare increase. Table 1 presents the recent history of
fare changes for AC, BART, and Muni. Only full fares are
shown, AC has a flat fare for local service throughout its East
Bay service area and three-zone fares for transbay service to
San Francisco. Muni has a flat fare for all service within the
city but charges a premium cash fare for the cable cars. BART
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TABLE 1 AC, BART, AND MUNI FARE STRUCTURES—HISTORICAL COMPARISON

AC TRANSIT S.F. HUNI BART
Base Local Transbay Transbay Base Local Base Distance Fares:
DATE: Fare Pass Fares Passes Fare Pass Fare Low High
| |
Jul 1978 $0.35 $0.15 | $0.25 SI1.00 | $0.30 $0.35 §1.45
$1.00 I (xd4) |
$1.25 | |
| |
Nov 1979 $15.00 (x43) | |
: | |
Mar 1960 (x36) $30.00 | |
§40.00 | |
$50.00 | |
| [
Apr 1980 | $0.50 §16.00 |
| |
Jul 1980 $0.50 $18.00 $1.00 | (x32) | $0.50 50.55 $1.75
(x36) $1.25 | |
$1.50 | |
| |
Oct 1980 (x36) $36.00 | |
$45.00 | |
$54.00 | |
| |
AC-HUNI Joint Pass |
Sep 1981 $50.00 |
$59.00 |
$68.00 |
l .
Apr 1982 $58.00 $0.60 §24.00 |
$67.00 (x40) |
$76.00 |
__________________ | —
Jul 19862 $0.60 $24.00 $1.25  $45.00 $67.00 |
(x40) $1.50 554.00 $76.00 |
$1.75  $63.00 $85.00 |
I
Sep 1982 | | $0.60 $0.70 §2.15
' - |
| BART-MUNI Joint Pass
Apr 1983 | $24.00
' |
Oct 1984 $63.00 $20.00 $20.00
$12.00 (x33) |
$81.00 |
I
Jan 1986 $66.00 $0.75 $23.00 §23.00 $0.80 50.85 $3.00
$75.00 (x31)
$84.00

Jul 1986 $0.75 $30.00 $1.50 $54.00 $75.00
Peak $1.85 $671.00 588,00
$24.00  $2.25 $81.00 $102.00

0ff-peak (x36)

P —
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has a distance-based graduated fare. All three services have a
variety of discounts for youth, elderly, and handicapped riders.
Although all three services adopted similar base cash fares (50¢
in 1980 and 60¢ in 1982), and AC and Muni had identical local
pass prices ($24) from 1982 to 1984, both cash fares and pass
prices have since diverged. The differences in pricing philoso-
phy among the three agencies have had a direct impact on the
existing and planned interagency fares, as will be further exam-
ined in the next section.

THE AC-MUNI AND BART-MUNI JOINT PASSES
The AC-Munli Joint Pass

The AC-Muni joint pass has a limited market, which has
changed little since its introduction in September 1981. The
joint pass is simply any of the existing three AC transbay zoned
monthly passes with a Muni sticker affixed so that Muni vehi-
cle operators can recognize it as a valid fare during the month.
This joint pass is not magnetically encoded and thus cannot be
directly used on BART or in the faregates of the four down-
town stations of Muni’s light rail system.

To protect against revenue loss, the AC—Muni pass is priced
at the sum of the AC transbay passes and the Muni monthly
pass (the fast pass), minus $2. The original combined prices of
$50 to $68 have increased with each separate AC and Muni
fare change to $75 to $102 in 1986 (Table 1). The $2 discount
has been kept constant and now apparently provides little
purchase incentive for such high-priced instruments. The AC-
—Muni joint sticker sales reached a peak of 1,300 in 1981, and
have steadily fallen off to 550 to 600 in 1986, tracking the
decline in overall AC transbay pass sales (Figure 2).
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The BART-Muni Fast Pass

The AC-Muni joint pass market was further reduced with the
introduction of the second product of the project in April 1983,
the BART-Muni fast pass. Figure 3 shows the sales of
BART-Muni passes, which replaced the Muni-only monthly
pass. For only $2 more than the AC-Muni pass, an AC trans-
bay rider can buy the BART-Muni pass and get unlimited
intra-San Francisco BART rides.

The BART-Muni fast pass allows unlimited travel for a
month on all Muni vehicles and on BART within San Fran-
cisco. The fast pass is used as a flash pass on all Muni surface
vehicles, and the magnetic encoding is recognized by both the
Muni Metro light-rail faregates in its subway stations and by
the BART faregates in the eight San Francisco stations.

With subscquent BART and Muni fare changes, the BAR-
T—Muni fast pass has become a great bargain for intra-San
Francisco BART riders, whether or not they ever use Muni. As
Figure 4 shows, the number of monthly intra-San Francisco
BART trips using the joint pass surpassed those using the
regular BART ticket in late 1984 and now constitutes 70
percent of those trips.

The switch from regular BART tickets (and the AC—Muni
sticker) to the BART-Muni fast pass was encouraged in Octo-
ber 1984, when Muni reduced the fast pass price from $24 to
$20. The windfall to riders was the result of a political decision
to return a temporary city surplus to the voters and taxpayers in
the form of reductions in fees. The price reduction remained in
effect until January 1986, when a general Muni fare increase
brought the BART-Muni fast pass price to $23, still lower than
the price before October 1984. Because BART increased its
base fare at the same time to a higher level than Muni’s (80¢
versus 75¢), the resulting multiplier (break-even point) made
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the fast pass even more attractive to San Francisco BART
users.

THE AC-BART JOINT TICKET
Changes in Direction

The AC-BART joint ticket represents a substantial departure
from the direction set earlier in the project. In 1982 a tentative
decision was made to work toward a joint pass that would be
honored by all three agencies. The concept was known as the
value-based pass. It would have allowed unlimited rides on any

of the systems during a given time period on the basis of the
maximum single-trip value printed on the pass. A rider would
have bought a pass based on the typical commute trip value and
then would have been able to use the pass for any other trip of
equal or lesser value on any of the three systems.

It eventually became clear that none of the operators were
particularly enthusiastic about pursuing the value-based pass.
There were two principal criticisms. First, it would have
required a higher level of cooperation in the setting of fares
than the operators had ever achieved. Each agency is governed
by independent elected boards and views its mission and
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constituency differently. The coordinated action to simul-
taneously adopt a common fare structure was perceived by
operator staff and management as an insurmountable obstacle.
Second, agency staff believed that an unlimited-ride fare instru-
ment would necessarily lead to uncontrollable revenue losses.
With the value-based pass rejected, the project came to a
standstill.

To help break the logjam, the MTC retained J. W. Leas &
Associates as its consultant in early 1985 to critically examine
the project and develop other fare integration alternatives.
Although the earlier proposal had been to take the bus opera-
tors’ existing method (unlimited ride passes) and adapt BART
to accept it, the new approach was the reverse—to take
BART’s stored-value limited-ride instrument for use on the
buses. The first step in that direction would be to use a modi-
fied, time-limited BART ticket as a bus flash pass. This hybrid
could eventually be superseded or supplemented by a system of
bus-borme magnetic card equipment that would, like BART
faregates, subtract value for each ride taken.

The following sections describe the planning and implemen-
tation for the AC-BART joint ticket and directions for future
work.

Deslign Features and Limitations

The joint ticket (AC/BART Plus) is aimed primarily at the
regular BART commuter who uses AC buses on one or both
ends of the BART trip. The Washington Metropolitan Area
Transit Authority (WMATA), whose Metrorail system uses a
similar automatic fare collection system, also offers a bus-rail
2-week combination pass. That instrument, however, is aimed
at the frequent bus rider only. The small rail value ($5 to $6) is
included as a bonus to the bus rider and is only sufficient for a
few rail trips.

Initially, the joint ticket was to be issued for a semimonthly
period, with a monthly version a possible future option as the
market dictates. The choice of semimonthly period was based
on several considerations:

1. Only a limited number of lines are available to print
remaining value on the ticket as it is used; a shorter time period
means fewer printing problems.

2. With little local experience with high-value fare instru-
ments, a shorter time period will keep down the price and may
overcome initial hesitancy to purchase.

3. Semimonthly is preferred to biweekly to better coincide
with the existing monthly bus pass.

4. Semimonthly tickets may be the preferred choice for
those who cannot easily predict their trip-making needs or for
periods of holidays or vacations.

During the stated period, the rider will use up the BART
value printed on the ticket, much like existing BART tickets.
Because of initial distribution limitations (to be described fur-
ther), only eight preencoded joint ticket values will be avail-
able. If patrons use up the BART value before the end of the
period, they would have to buy additional regular BART tickets
to carry them through to the end of the period. At present, the
add-fare machines cannot supplement the value of the new
joint tickets. An added feature of the joint ticket is the last-trip
bonus—a final BART trip of any value can be taken even if
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only 5 cents of BART value remains on the joint ticket. If value
remains beyond the end of the period, it would expire, as does
the bus pass.

The principal features being tested in this demonstration are
therefore as follows: (a) market interest in high-valued inter-
operator tickets, (b) acceptance of a semimonthly period, and
(c) response to a time-limited BART value. Incentives for
purchase include (a) convenience of a single ticket in place of
transfers and exact bus fare for each access trip; (b) discounts
on both the BART and bus fares (see pricing, to be discussed
subsequently); (c) unlimited local AC bus rides during the
period; and (d) the last-trip bonus.

In addition to the advantages to riders, increased use of high-
valued prepaid fare instruments could have the following oper-
ational advantages to BART: (a) reduced cost of ticket stock,
(b) reduced wear and tear on vending equipment, and (c)
improved cash flow. Because these effects are difficult to iso-
late, they were not identified as key objectives of the joint
ticket. In 1984, however, WMATA reported that 30 percent of
its riders bought three or more farecards each week and 68
percent bought farecards of $5 value or less (6).

As with WMATA, BART sells relatively few high-valued
tickets, although comparable survey data are not available.
Until 1986, BART sold $10 and $21 (sold for $20) tickets
through its office, banks, retail outlets, and employers. The $10
ticket has been phased out and a new $32 (sold for $30) ticket
was introduced with the last fare increase. Figure 5 shows the
pattern of sales of BART's discounted high-valued tickets,
which cannot be vended in stations. The dominance in sales of
the $32 over the $21 ticket indicates that some BART riders are
willing to buy the maximum available value. This is a positive
indication for potential high-valued joint ticket sales.

The AC-BART joint ticket thus is breaking new ground
relative to previous joint fare arrangements in the Bay Area and
elsewhere. The first 6 to 12 months of sales will be used as a
critical demonstration of the market for high-valued, time-
limited interoperator fare instruments. The pricing levels, dis-
tribution methods, and other features (to be described) may
have to be substantially modified on the basis of the initial
market response.

Defining the Market

The market for this instrument is focused on the regular BART
rider. BART ridership is predominantly working and work-
related commuters, 73 percent according to the latest BART
survey (7). Further, 60 to 70 percent ride BART 4 days per
week or more. The overall trend in BART ridership was up
from 1980 through 1985 but began to fall off sharply in late
1985 (Figure 6). This drop may have been connected with the
sharp drop in gasoline prices in early 1986, exacerbated by the
30 percent BART fare increase in January 1986. Still, BART
has maintained its market share in the transbay commute cor-
ridor at about 38 percent of peak-period, peak-direction person-
trips since 1983.

A special survey of BART riders was conducted in June
1984 to explore interest in joint passes and tickets, although the
specific fare instruments described to respondents were some-
what different from the one developed for the AC-BART joint
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ticket. The study found that 70 percent of all BART riders were
interested in such joint tickets. However, only the mincrity of
BART riders who actually used bus access to BART might be
truly interested, and only 50 to 80 percent of these might
eventually purchase the new instrument (8). This resulted in an
initial market estimate of 7,000 to 10,000 persons.

Table 2 shows another way that a market estimate can be
derived from approximate aggregate BART markets as of Sep-
tember 1986. BART's market areas are defined as follows:

East Bay CBDs: Central Oakland and Berkeley;

Rest of AC Area: Remainder of the AC service area outside the
East Bay CBDs, from Richmond in the north to Fremont in the
south;

CCCTA Area: Service area of the Central Contra Costa Transit
Authority, serving the suburbs east of the Berkeley Hills, in-
cluding the five BART stations, Orinda to Concord;

San Francisco CBD: Four downtown BART stations serving
the financial, shopping, and theater districts and the civic
center;

Rest of San Francisco: Four BART stations in residential areas
southwest of downtown; and

Daly City: The Daly City BART station, outside of the BART
District in San Mateo County.

The submarket interchanges shown in Table 2 can be sum-
marized by whether either trip end is in the AC service area.
Nearly 60 percent of BART trips have one or both trip ends in
the AC service area (first two columns of Table 2), including 96
percent of all East Bay trips and 73 percent of ali transbay trips.
Taking these 112,600 trips as the maximum market, some
adjustments can be made to derive a coarse estimate of the joint
pass market.

First, divide the number of trips by two, assuming that the
one-way trips are symmetrical. Second, of the 56,300 individ-
uals, only 60 to 70 percent are regular enough riders to warrant
their considering buying a high-value joint ticket. Third, of
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these 40,000 persons, only about 20 percent currently use buses
on one or both ends of their BART trips. This leaves 8,000
buyers in the primary market. Finally, a smaller number make
trips with at least one end in the AC service area and one end at
a downtown BART station. The final market is thus 6,000 to
8,000 current BART commuters who use AC Transit, not
counting any new BART riders or current riders who switch to
bus access. Because this range is about the same as that in the
1984 survey, it will be assumed sufficient for a planning
estimate.

Although the immediate market for the demonstration is
probably quite narrow, the market potential is much greater.
Table 2 shows that 45 percent (86,900 out of 193,800) of all
BART riders make trips with at least one trip end in the AC
service area and one end in one of the principal downtowns.
With BART’s parking lots full early in the commute period, the
joint ticket may present an opportunity to attract new patrons
using transit access. As BART proceeds with its capacity ex-
pansion program (more trains, closer headways), the parking
access constraints may encourage new patrons to seek transit
access, and the joint ticket could become a deciding factor in
their choice.

Pricing

BART fares from all East Bay stations to the three downtowns
ranged from 80¢ to $2.80. Distribution limitations required
reducing the 28 fare values to a manageable number.

Eight values of $5 BART increments were found to ade-
quately cover typical commuting. The pricing in Table 3 was
based on the following guidelines:

1. The BART value in $5 increments is given the same
discount as the current $32 value BART ticket sold for $30,
that is, a 6.25 percent discount.

TABLE 2 BART TRAVEL PATTERNS—DAY, ONE-WAY TRIPS'

East Bay Rest of AC CCCTA Rest of
CBD's Area Area S.F. (CBD S.F. Total

East Bay CBD's 1,600 1,600
0.8%

Rest of AC Area 17,100 16,000 33,700
9.1% 8.32

CCCTA Area 4,500 4,200 2,000 10,700
2.3% 2.2% 1.0%

S.F. CBD 14,200 45,600 12,0800 6,300 88,900
1.3% 23.5% 11.0% .z

Rest of S.F. 2,200 4,000 1,200 33,300 1,500 44,200
1.1% 2.1% 0.6% 17.2% 1.6%

Daly City 1,100 1,500 100 10,000 1,400 14,700
0.63 0.8% 0.4% 5.2% 0.7%

Total 41,300 71,300 26,700 49,600 4,900 193,800
100.0%

(1) Approximate number of one-way trips on a typical weekday, Sept. 1986,
Calculations made by author from raw data provided by BARTD.
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TABLE 3 PRICING
BART Stored Discounted Ticket Sales

Value BART Price  Price
$15 $14 $20
20 19 25
25 23 29
30 28 34
35 33 39
40 38 44
45 42 48
50 47 53

2. The AC value is computed at the offpeak BART transfer
charge of 30¢.

3. Some 20 commute trips in a semimonthly period are
assumed.

4. Total price is rounded to the nearest dollar.

Each joint ticket was thus priced at
(BART value — 6.25 percent) + (20 trips x 30¢ AC transfer)

A table in the marketing literature helps patrons choose the
value that best suits their combination of normal one-way fare
and expected trip making. Marketing materials also stress the
advantages of the discounted AC transfer and the unlimited
ride privileges on the local bus service, so that potential buyers
would recognize the combined savings on both services.

With a minimum of 9 and maximum of 11 workdays as-
sumed in a semimonthly period, riders would compute their
break-even points relative to taking 18 to 22 trips. For example,
a person who normally takes a $1.45 trip would have the choice
of buying the $34 ticket ($30 in BART value), allowing 10
days of round trips, with one trip left over, or the $29 ticket
($25 BART value) that allows only 18 trips, requiring purchas-
ing one to four additional BART tickets at the end of the period
to take the remaining one to four trips.

One of the important issues for the demonstration and eval-
uation phase is to determine the purchase and use pattemns.
Some riders may buy the more expensive tickets, taking into
account the added value provided by the last trip bonus and the
discount on the BART and bus fares, whereas others may
conservatively buy the lowest value, which they are more sure
of using up before it expires.

During the introductory period, the loss in AC revenue from
pricing the joint ticket at the offpeak transfer rate of 30¢ instead
of 50¢ will be partly guaranteed by BART and MTC. The
actual revenue experience will be carefully monitored, and the
pricing of the AC portion may be modified in the future to meet
revenue targets.

Distribution

Because of the more complex magnetic coding for the new
joint tickets, they cannot be sold in BART's regular vending
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machines. They must therefore be preencoded. Neither can a
large number of additional types of tickets be sold through
most existing retail outlets, grocery stores, or banks, because of
their reluctance to take on the additional administrative bur-
dens. A combination of several options is therefore being
established:

1. Over-the-counter sales in four downtown BART stations;

2. Location of three new retail vendor outlets near the
downtown stations;

3. Increased use of employer-based sales;

4. Increased use of mail-order sales;

5. Sales in three existing transit agency facilities.

In three downtown San Francisco stations and one down-
town Oakland station, special sales booths are being installed.
The sales costs per unit will be closely monitored relative to the
other sales options during the demonstration. Although in-
station sales are expected to be the most effective and conven-
ient way to reach patrons, a high sales volume may be needed
to offset the costs of the booths.

A few key retail outlets have been established, but as ex-
pected, they are willing to handle only a few of the available
ticket values. Selected ticket values specific to the markets they
serve will be provided to these outlets. In addition, a com-
munity ride-sharing office in downtown Berkeley and the stu-
dent union at the University of California, Berkeley, campus
will sell the joint tickets. Employer-based sales have greatly
expanded among the largest downtown employers, although
patrons who work for smaller employers could be left out.
Mail-order sales can be effective but are often costly to staff.
To supplement existing AC and BART mail-order sales, ar-
rangements have been made with a private firm to offer toll-
free telephone service and credit card payment, paid for by a
user surcharge. Sales in three transit agency facilities will
complete the distribution picture.

Each of these options has limitations or implementation
problems, but the combination should prove effective in reach-
ing the primary downtown commuter market.

Early Response

The AC-BART Plus joint ticket was introduced in February
1987. By the end of the first 3 months of sales, 700 to 800
tickets were being sold each semimonthly period. Only about
40 percent of those tickets were at the minimum $20 price,
indicating that there is a market for higher-valued instruments
(Figure 7). Although there were increases over the first six
sales periods (Figure 8), substantial increases in sales will
probably not occur until the in-station sales booths are
operational.

CONCLUSIONS AND NEXT STEPS

With the introduction of an AC-BART joint ticket, one more
piece of the fare integration puzzle is being put into place.
There is still the continuing problem caused by independent
jurisdictions taking separate fare actions, but that is the politi-
cal reality in the Bay Area. As joint fare instruments are
introduced, however, these agencies will gain more experience
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in working with one another and with the markets for joint
fares, The careful evaluation of this demonstration will prove
to them whether or not further efforts at fare integration are
warranted.

During the introductory period for the new joint ticket, the
cost, market, operational procedures, and pricing will be scru-
tinized, and adjustments will be made as required. By the end
of the evaluation, recommendations will be made to the respec-
tive pelicy boards on whether and how to expand or refine the
program, including involving other operators in BART’s ser-
vice area and introducing a monthly version.

At the same time, investigations will also continue into two
areas of technology development. First, the feasibility of

automatic vending equipment for the new tickets will be ex-
plored. Such machines should be capable of accepting credit
cards and possibly automatic teller debit cards and then vend-
ing a properly encoded and printed ticket. This equipment
would essentially solve the ticket distribution problem, as well
as allow for a larger number of ticket values. Second, specifica-
tions for on-board bus ticket reading and writing equipment
will be developed, and experience with such equipment
elsewhere will be evaluated. On the basis of these findings,
financial and institutional issues for implementing one of the
courses of action will be outlined. If both vending equipment
and on-board bus equipment are economically sensible and
technologically feasible, the stage will be set for a universal
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transit debit card that could be vended anywhere and used on
any appropriately equipped surface vehicle. Trip-by-trip rec-
ording would provide not only detailed travel pattern data for
market analysis but also an accurate basis for interagency
revenue sharing, If the latter should come to pass, the inter-
operator transit user would at last have an integrated fare
instrument that would make the color of the vehicle
transparent,
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A Methodology for Assessing Effects of
Federal Subsidy Reductions on
Transit Fare and Service

RicHARD W. MUNCEY AND KUMARES C. SINHA

A simple elasticity-based model s described that was de-
veloped to define the sizes of elther fare Increases or service
decreases required to offset possible reductions in federal oper-
ating subsidies for transit systems in Indiana. The develop-
ment of this model is part of a larger study at Purdue Unlver-
sity to examine alternative strategies for the distribution of the
state’s public mass transportation (PMT) funds. The relative
significance of the projected fare and service changes on the
four categories of transit systems in Indiana and the implica-
tions of changes in state PMT funding policy in response to
reductions In federal subsidies are discussed.

The federal programs for assistance to urban transit systems are
currently in an uncertain state. Present levels of federal operat-
ing subsidies may not continue. In an effort to reduce federal
deficits, many domestic programs, including transportation, are
expected to be cut back. It is argued that the responsibility of
operating transit systems primarily lies with the state and local
governments.

Revenue for transit operation in Indiana is derived from
three basic sources: federal and state subsidies and locally
derived income (LDI). The present function of state transit
subsidies is to match local funds for federal grants. With a
possible reduction in federal funding, the state’s role cannot
continue to be secondary. State transit funding now will take a
more dominant role in addressing the state’s transportation and
economic development objectives, rather than merely being a
matching program for federal assistance.

A study (1) has recently been completed at Purdue Univer-
sity to develop alternative procedures for the allocation of state
public mass transportation (PMT) funds to the various transit
systems in Indiana. This study proposed a system of clustering
the transit agencies with similar operational characteristics,
providing a basis for a formula distribution of state funds.
Currently, this study is being extended to consider the effects
on state funding policy of a reduction in federal subsidy.

In particular, the following questions are being addressed:
how are the available limited state PMT funds to be dis-
tributed? and should the state continue to distribute the funds
among all systems proportionately or should the situation be
taken as a case of triage, in which only systems with the highest
chance of survival in terms of ridership and local support
should be funded? The current research addresses these issues
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and is expected to provide guidelines for subsidy allocation and
other aspects of state transit funding.

OUTLINE OF THE METHODOLOGY

As part of this large study, it was necessary to develop a
methodology to examine the effects on fare and service struc-
ture of reductions in federal transit operating subsidies. The
intention of the methodology was only to define the limits of
the effects of subsidy cuts. For simplicity, the effects of subsidy
cuts on fares and service are modeled separately. Optimum
balances between fare increases and service cuts for each
system have not been identified.

The model is based only on broad economic and financial
indicators of transit system performance. Individual routes
were not considered separately. The projected changes in fares
and service should be taken as indicative only.

GROUPING OF INDIANA TRANSIT SYSTEMS

As a result of the recent Purdue study (1), the Indiana transit
systems have been divided into four groups for the purpose of
allocating state PMT funds. These groups cluster the transit
systems such that systems within a group are nearly homoge-
neous (similar) and the systems of different groups are hetero-
geneous (dissimilar). The division of systems into groups was
based on population, peak hour fleet, average operating speed,
wage rate, and type of service, with the expectation that sys-
tems within a group could then be compared equally.

This analysis resulted in four general groups, which are
shown in Table 1. Group 1 includes the relatively large sys-
tems; Group 2 consists of medium-sized systems; Group 3
includes small, fixed-route, fixed-schedule systems; and Group
4 comprises all demand-responsive systems, some of which are
county-wide and primarily intended for elderly and hand-
icapped people.

These groupings are approximate only, as each system has
its own set of operating characteristics. For example, the
NICTD rail system is a unique operation with speed and other
characteristics highly different from any other system. As its
characteristics are closest to Group 1, it was included in that
group. The Madison County system was not a state-supported
system in 1984 when the Purdue study was conducted, but it
has since become eligible for state support and was included in
Group 4 in 1985.



Muncey and Sinha

69

TABLE 1 INDIANA TRANSIT SYSTEMS (1985 DATA)

ANNUAL ANNUAL FARE+OTHER FEDERAL OPERATING
SYSTEH POPULATION REV.VEH.HRS EXPENDITURE REVENUE SUBSIDY RATID *
GROUP 1: s $ $
FT. WAYNE 236 479 123 926 4 266 981 910 141 1 165 093 0.54
GARY 151 953 121 136 5 615 338 2 347 244 1 256 401 0.63
INDIANAPOLIS 711 539 442 784 18 214 946 8 097 601 5 750 666 0.53
NICTD 171 311 42 237 15 521 035 6 121 300 2 173 060 0. 42
SOUTH BEND 149 928 136 057 5 144 776 1172 560 1 229 244 0.62
TOTAL/AVERAGE 1 421 270 866 140 49 763 076 18 648 846 11 574 464 0.52
GROUP 2:
ANDERSON 66 910 30 296 1 035 815 105 782 464 030 D.ZSV
BLOOMINGTON 52 044 30 089 870 799 151 091 331 041 0. 37
EVANSVILLE 130 496 54 040 1 397 277 615 575 443 277 0. 47
HAMMOND 93 714 26 760 891 042 147 494 3711 774 0.35
LAFAYETTE 91 380 64 614 1 834 531 428 012 700 215 0. 49
MUNCIE 77 216 51 635 1 623 140 487 722 623 368 0.51
S0. INDIANA 73 487 11 781 608 414 72 170 268 122 0.27
TERRE HAUTE 63 931 46 513 909 452 179 482 364 985 0;33
TOTAL /AVERAGE 649 178 315 728 Q 756 692 2 187 328 3 566 8352 0.41
GROUP 3:
BEDFORD 14 410 6 770 154 380 16 652 68 864 0.26
COLUMBUS 30 614 17 730 287 292 50 470 118 411 n.31
EAST CHICAGO 39 787 21 136 673 463 0 294 400 0.27
LAPORTE 21 796 17 074 324 411 60 203 132 104 0.36
MARION 35 874 10 041 305 222 31 865 136 678 0.25
MICHIGAN CITY 36 850 13 950 365 570 73 166 146 202 0.33
MITCHELL 4 641 1 124 44 615 4 204 20 206 0.25
NEW CASTLE 20 0S6 12 126 315 408 27 938 139 975 0.2
RICHMOND 41 349 16 4408 306 945 g1 023 107 961 0. 41
WASHINGTON 11 325 2 520 33 535 7 355 13 090 0.35
TOTAL /AVERAGE 256 702 118 969 2 810 841 362 876 1 177 891 0.31
GROUP 4:
GOSHEN 19 665 1 B58 24 353 5 765 g 294 0. 36
KIRPC 76 239 6 437 180 451 6 605 85 916 0.21
KOS CIUSKO CO. 59 556 14 507 353 030 53 365 149 833 0.29
LCEQC 51 422 40 227 567 002 157 334 204 B34 0.44
MADISON CO. T2 426 685 34 868 2 486 16 191 0.23
MONROE CO. 51 114 10 475 300 386 15 504 142 306 0.21
TRADE WINDS S1 422 42 237 553 363 265 308 167 823 0.50
UNION CO. 6 860 4 547 68 826 S 678 31 574 0.24
TOTAL /AVERAGE 388 703 120 973 2 082 279 512 135 807 861 0.37

“ OPERATING RATIO = (EARE.

RTER AND OTHER REVENUES +

OCAL_ASSISTANCE)

OPERATING EXPENDITURE

DESCRIPTION OF MODEL

An aggregate model was developed to consider fare and service
changes necessary to offset possible federal subsidy reductions.
The model is based on demand elasticities and the details are
presented in the following paragraphs.

Fare Changes

The fare change module calculates the increase in fare required
to offset the decrease in available funds due to a given percent-
age of reduction in federal subsidy. The steps are as follows:

e Calculate the value of the given percentage of reduction in
federal subsidy for each transit system.

e Calculate the average fare given by total fare revenue
divided by total ridership.

e Calculate the increase in fare required at current ridership
to offset the subsidy cut.

e Calculate the decrease in ridership arising from the fare
increase.

¢ Calculate the net increase in revenue arising from the fare
increase and decrease in ridership. For the elasticity values
assumed in Table 2, the increase in revenue will be insufficient
to offset the subsidy cut.
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TABLE 2 FARE AND SERVICE ELASTICITIES

TRANSPORTATION RESEARCH RECORD 1144

GROUP

FARE

1 Average= -O.

Large fixed route

2 Average= -0.36

Medium fixed route

3 Average= -0.42

Small fixed route

4 Average= -0.2

Demand-responsive

{a) Simpson-Curtin Rule = ~0.33 (1)

TOTAL

(b) APTA = =03 (2)

50% range= -0.2 to -0.46

Range= -0.25 to -0.5

Range= -0.25 to -0.5

Range= -0.3 to -0.6

Range= -0.1 to -0.325

SERVICE

25 Average= 0.7

Renge= 0.5 tc 0.9

Average= 0.8

Range= 0.6 to 1.0

Average= 0.9
Range= 0.7 to 1.1

Average= 0.6

Rarge= 0.4 to 0.8

Average= 0.8

Renge= 0.6 to 1.0

75% range= -0.12 to -0.55

e Select a larger fare increase. For second and subsequent
iterations, the model assumes fare increases to give multiples
of the required revenue increase at current ridership.

e Recalculate the net increase in revenue arising from the
fare increases and associated decreases in ridership.

e Interpolate linearly between the net changes in revenue for
multiples of the required revenue increase to obtain net change
in revenue equal to federal subsidy decrease.

e Obtain the fare increase required to give the required net
change in revenue.

Service Changes

This module calculates the decrease in service required to
offset the reduction in federal subsidy. In the model, service is
measured in annual revenue vehicle-hours provided by the
system. It could equally be measured by annual revenue-miles
or average headway.

e Calculate the value of the given percentage reduction in
subsidy for each transit system.

e Calculate the variable operating cost as a proportion of
total expenditure. The definition of variable operating cost is
discussed in the next section.

e Calculate the decrease in service required at current rider-
ship to offset the subsidy cut.

e Calculate the decrease in ridership arising from the service
decrease.

e Calculate the resulting reduction in fare revenue due to the
decreased ridership. This additional reduction in revenue will
require a matching additional decrease in expenditure.

¢ Calculate the reduction in additional expenditure and con-
sequent decrease in service necessary to offset the combined
effect of the initial decrease in service and ridership. Continue
this iterative process until the loss of fare revenue from de-
creases in ridership between successive iterations is small. The
model uses a difference of 10 percent or less.

¢ Calculate required service reduction as percentage of that
existing.

ASSUMPTIONS

The objective of the model was to indicate trends in fare and
service changes arising from cuts in federal subsidies. Absolute
accuracy in forecasting changes in specific systems was not as
important as identifying differences between groups and their
relative significance for system viability.

A number of simplifying assumptions were made, consistent
with the macroscopic nature of the model and also the limited
availability of system data.



Muncey and Sinha

e All routes within a system are considered to be equally
affected by changes in ridership or service. No altempt has
been made to isolate specific effects of individual routes or
services.

o Fare and service changes were considered separately. The
findings of the model only define the limits of available alterna-
tive policies, but the implications of combinations of fare and
service changes are discussed in the next section.

e Changes in fares or service were assumed to occur incre-
mentally. Fare collection or scheduling considerations that may
constrain systems to make changes in steps were not consid-
ered. No allowance was made for capital gains from the pos-
sible sale of rolling stock that may be made redundant by
service reductions.

o Fare and service elasticities were assumed to be constant
for each group and not to vary with the size of subsidy cuts.
This simplification may tend to underestimate the effects of
large subsidy reductions, but little evidence has been found to
quantify changes in elasticity with magnitude of change. Elas-
ticities are discussed further in the next section.

o The average fare was determined by dividing annual fare
revenue by annual ridership. It does not necessarily correspond
to the normal adult fare. For systems where no fare is charged
(East Chicago in Group 3, I.ake County Economic Opportunity
Council and Trade Winds in Group 4), a base fare of 40 cents
was assumed. This is of the order of the minimum nonzero
fares within these groups and was only used for the purpose of
calculating group average percentage fare increases. This as-
sumption was not necessary for calculating real fare increases,
which are therefore a more accurate indication of the effect of
subsidy cuts on fares.

e Annual expenditure was divided into two components:
fixed and variable costs. Cuts in federal subsidy were reflected
as cuts in variable cost, which was assumed proportional to the
extent of service provided. Variable costs were taken as

Operators’ salaries, wages, and fringe benefits;
Maintenance and other services;

Fuels and lubricants;

Tires and tubes;

Other materials and supplies;

Purchased transportation; and

Leases and rentals.

All other costs were taken as fixed costs.

e Annual revenue hours of operation were assumed to be
256 weekdays, 52 weekends, and 5 holidays. Peak weekday
service was assumed to be 6 hr per day.

Although these assumptions may be simplistic, they are suffi-
cient to indicate the significance, if not the actual effect, of the
subsidy reductions.

ELASTICITIES

If the effects of subsidy cuts were only to increase fares or
decrease service by amounts necessary to offset the loss in
revenue, the calculation of the size of the effects would be
simple. However, the secondary effect of subsidy cuts, the
reduction in ridership and consequent loss of fare revenue

)}

arising from fare increases or service reductions, must also be
considered.

Transit demand elasticity is the proportional change in the
amount of ridership resulting from a proportional change in a
system variable. The fare elasticity is the percentage change in
ridership for a 1 percent change in fare. Similarly, the service
elasticity is the percentage change in ridership for a 1 percent
change in service. All elasticities used are arc elasticities. Table
2 presents the fare and service elasticities used in the model.

Fare Elasticities

The Curtin rule (2), widely used in the transit industry, states
that an overall fare increase of 1 percent will shrink ridership
by approximately !/s of 1 percent. This corresponds to an arc
elasticity of —0.33. The Curtin rule is considered appropriate
for predicting ridership losses from fare increases on typical,
predominantly line-haul, local bus operations (3), such as those
included in Groups 1-3.

The American Public Transit Association (APTA) has also
analyzed the effect of fare increases on ridership, using data
reported by transit managers between 1950 and 1967 (4). This
study estimated arc elasticities for over 100 American cities
ranging in population from less than 50,000 to more than
1,000,000. The average arc elasticity was found to be —0.33,
similar to that derived by Curtin’s rule, but in only 12 percent
of the cases was the elasticity between —0.31 and -0.35.

Although these estimates are imprecise, the message is clear:
the use of average values alone may be misleading. The wide
variation in values between different systems must also be
considered. For the purpose of the present macroscopic study, a
range of elasticity values was selected. This corresponds to the
50 percentile range, as determined from the APTA study.

The APTA study also considered the effects of city size,
initial fare, and magnitude of fare increase on observed elas-
ticities, The absolute value of the average arc elasticity in-
creased as the population decreased, indicating that fare in-
creases tend to have greater effects in smaller cities. These
average values for given sizes of cities were adopted for the
present study with ranges as for the overall average. As the
APTA study indicated that neither the magnitude of the average
fare before the fare increase nor the percentage increase in the
average fare (up to 50 percent) had any discernible relation to
the size of the elasticity, these effects were not considered.

Another study that provided evidence to define the range of
elasticity values was undertaken in Iowa (5). This study found
that the fare elasticity varies considerably, depending primarily
on the quantity of transit service. At high levels of service,
elasticity is about —0.3 to —0.4, depending on city size.
However, absolute values were considerably higher at low
levels of service. On the basis of the Jowa definition of level of
service (bus-miles per capita), Group 1 and 2 systems have
medium to high levels of service. Group 3 has medium to low
levels of service and therefore could exhibit higher elasticities.
As Group 4 is not fixed route—fixed schedule, no comparison
was made.
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Elasticities for demand-responsive systems (Group 4) were
not readily available but were based on the assumptions that a
large proportion of the ridership are elderly or handicapped
people who are more dependent on these systems. In addition,
the demand-responsive nature implies a higher quality of ser-
vice than fixed-route systems. Consequently, it was assumed
that Group 4 systems are less sensitive to changes in fare. The
Iowa study supports in general terms the ranges of elasticities
presented in Table 2.

Service Elasticities

Less information is available on the ranges of service elas-
ticities, but it is clear that ridership is more sensitive to service
than to fare changes. A 1973 study (6) derived service elas-
ticities for 17 transit systcms, bascd on population and level of
service (bus-miles per capita). A summary of transit service
headway elasticities was also given by Carstens and Csanyi (35).
Average service elasticities for each group were obtained on
the basis of available information. A range of +0.2 was as-
sumed to represent the 50 percentile spread in the absence of
any more specific data. Service elasticities for Group 4 systems
were considered to be smaller than for the fixed-route systems,
as the quality of service in demand-responsive systems is
inherently higher.

FINDINGS AND IMPLICATIONS

A number of important trends are apparent from the resulis of
the analysis. These trends are discussed in the following
paragraphs.

Relative Effect of Subsidy Cuts on Groups

Fare increases and service decreases become larger with in-
creasing group size. Group 1 is the least sensitive and Group 4
the most sensitive to subsidy reductions. On average, Group 1
systems increase fares approximately in proportion to subsidy
cuts and decrease service at approximately one-half the subsidy
rate. Groups 2 and 3 are sensitive, increasing fares by four and
six times the rate of subsidy decrease, respectively, and both
decrease service at approximately two-thirds the subsidy rate.
Group 4 is more sensitive still, with fares increasing at approx-
imately eight times the subsidy rate and service decreasing
approximately in proportion to the subsidy rate.

The explanation of this increasing sensitivity with group
number can be explained by examining the relative sizes of
revenue available to each group. Figure 1 compares the 1985
operating ratios of the four groups. The definition of operating
ratio used in this study is consistent with the earlier study (1), in
which operating ratio was represented as a measure of local
support for a transit system and computed locally derived
income (the sum of fares, charter and other revenues, and local
subsidies) divided by operating expenditure. A review of Table
1 would indicate that larger systems have higher operating
ratios, whereas smaller systems tend to have lower ratios,
reflecting the increasing dependence on nonlocal revenue (i.e.,
federal and state subsidies) with increasing group number.

TRANSPORTATION RESEARCH RECORD 1144

Operating ratio
0.8

0.6 -

0.2 =

Group No.

FIGURE 1 1985 operating ratios (group averages).

Consequently, the relative significance of a given cut in subsidy
will increase as the dependence on the subsidy increases.

Sensitivity of Fares and Service to Subsidy Cuts

Fares appear to be more sensitive than service to subsidy cuts.
For example, a subsidy cut of 30 percent requires fare increases
from 40 percent for Group 1 to more than 200 percent for
Groups 3 and 4, whereas a service reduction of only 13 to 25
percent is needed between Groups 1 and 4. This sensitivity of
fares to subsidy cuts reflects the fact that except for Group 1,
fare revenue is smaller than subsidy revenue. Consequently, for

- $ million
20 - fare revenue
15 - federalljsubsidy
i
10 -
s
0 [
1 2 3 4

Group no.

FIGURE 2 1985 fare revenues and federal subsidies
(group totals).
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a given percentage subsidy cut, the required percentage fare
increase must be larger to make up the shortfall in revenue. The
relative sizes of fare and federal subsidy revenues are shown in
Figure 2.

In addition, the average federal subsidy for each group is
smaller than the estimated variable operating cost, which was
assumed proportional to service in the model. Therefore the
required percentage reduction in service will be smaller than
the percentage subsidy cut, reflecting the ability of service cuts
to absorb subsidy cuts better than fare increases. Figure 3
shows the federal subsidy for each group as a percentage of
variable operating costs.

Significance of Fare and Service Changes

Table 3 presents the significance of effects of subsidy cuts on
fare and service. The criteria chosen were a doubling of fare as
an upper limit of feasible fare increase and a 50 percent reduc-
tion in revenue vehicle-hours as an upper limit on service cuts.
In addition, the level of subsidy cuts necessary to require an 80
percent reduction in service is presented as an indication of the
level of federal subsidy cuts that would mean virtual elimina-
tion of transit service under the existing financial environment.

Again, the lower sensitivity of Group 1 compared with the
other groups is apparent. If a policy of equivalent effect is
adopted, then it appears that Group 1 systems can accommo-
date approximately two to three times the level of subsidy cuts
of the other groups. In addition, if these criteria are accepted as
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practical limits to the extent of subsidy cuts for each group, the
maximum total subsidy cut would be approximately $9.3 mil-
lion for fare increases only or $15.9 million for service reduc-
tions only. This represents an average subsidy cut of 50 percent
for fare increases and 90 percent for service decreases,
respectively.

0.8

0.6

0.4 -

0.2

Group no.

FIGURE 3 Ratlos of federal subsidies to variable operating
costs (1985 group averages).

TABLE 3 EFFECT OF SUBSIDY CUTS (GROUP AVERAGES)

Size of subsidy cuts required to achieve stated criteria

Group Operating 2 v 50% Service 80% Service
No. Ratio i Reduction Reduction
1 052 70% 100% 100%
2 0.41 25% 80% 100%
% 0.31 15% (1) 75% 100%
4 0.37 12% (1) 60% (2) 95% (3)
NOTES

(1) East Chicago (Group3), and LCEOC and Trade Winds (Group 4)
do not cherge feres. An average fare of 40 cents was assurned
only for use in calculating group average percentage increases

in fares.

(2) This value is an estimate only as Madison County has reduced
services to zero above a 60 percent subsidy cut.

(3) This value is an estimate only as Monroe County has reduced
services to zero above a 90 percent subsidy cut.
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Varjation Within Groups

The variation in effect within each group is large, and the
average group effects should not be taken as indicative of the
performance of all systems within a group. For example, a 20
percent subsidy cut in Group 1 requires an average fare in-
crease of 16¢, but individual systems have fare increases from
9¢ to 27¢. Similarly, the group average service cut is 9 percent,
but individual system decreases range from 7 to 13 percent.

This variation in effect is even larger for other groups. For
Group 4 in particular, larger subsidy cuts (more than 50 per-
cent) appear to reduce service below the limits of viability for
at least one system, although the group average reduction is
more modest. For example, a 50 percent subsidy cut would
reduce the Group 4 average service by 42 percent, but one
system would be reduced by over 85 percent.

Sensitivity to Elastlcity

A detailed sensitivity analysis was conducted to assess the
effect of assuming the low, average, and high elasticity values
for fare and service charges. For each group, fare increases
appear to be more sensitive to changes in elasticity than service
decreases. The sensitivity to changes in elasticity also appears
to decrease with increasing group number. This decrease is due
to the increasing size of the fare increase or service decrease by
increasing group number for a given subsidy cut. The second-
ary effect of revenue losses from reductions in ridership arising
from the fare increases or service cuts therefore decrease as a
proportion of total revenue reduction with increasing group
number.

% fare increase

160

- Practical range
of fere/service changes

10Q% subsidy cut

% service decrease
E(fere)=-0.33, E(service)=0.7

FIGURE 4 Effects of subsidy cuts (Group 1).
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Combinations of Fare and Service Changes

Figures 4-7 show possible equivalent combinations of fare and
service changes for a given subsidy cut. Although the model
was established to consider fare and service changes separately,
these indifference curves were developed on the assumption of
constant marginal exchange for the purpose of identifying
trends only.

% fare increase

Practical range
of fare/service changes

N

v

(¢] 20 40 60 80

% service decrease
E(fare)=-0.36, E(service)=0.8

FIGURE 5 Effects of subsidy cuts (Group 2).

% fare increase
800

- Practical range
of fare/service cuts

00% subsidy cuts

o ' vur(v « S s ienaReseseed - 5
0 20 40 60 80

% service decrease
E(fere)=-0.42, E(service)=0.9
FIGURE 6 Effects of subsidy cuts (Group 3).
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1000 % fare increase

600 r - Practical range
g of fare/service changes

100% subsidy cut

o NGNS 3 =

% service decrease
E(fare)=-0.2, E(service)=0.6

FIGURE 7 Effects of subsidy cuts (Group 4).

As mentioned previously, a doubling of fare was assumed to
be an upper limit of possible fare increase and a 50 percent
reduction in revenue vehicle-hours as an upper limit on service
cuts. The limits of the practical extent of combinations of fare
and service changes are shown as the shaded areas in Figures
4—7. The effects of various levels of federal subsidy cuts can be
better recognized by examining the indifference curves in rela-
tion to the shaded areas. For example, Group 1 can withstand a
50 percent subsidy cut by increasing fare (less than 80 percent)
or by reducing service (less than 25 percent), but a 50 percent
subsidy cut for Group 2 cannot be matched by fare increase
(more than 200 percent). A feasible level of service reduction
(less than 30 percent), however, is possible for Group 2 at 50
percent subsidy cut. Similar observations can be made for other
groups and other levels of subsidy cuts.

Effects on Individual Systems

An example of the possible effects of federal subsidy reduc-
tions on individual systems is presented in Table 4. This exam-
ple shows the size of subsidy cuts that would make the systems
double their average fare or reduce their service by half.

In considering the levels of the existing average fare in
Group 1, Fort Wayne, Gary, and Indianapolis can be compared.
Gary shows the best ability to absorb subsidy cut through
increased fare revenue, whereas Fort Wayne shows the least
ability. On the other hand, although even a complete removal of
federal subsidy is not sufficient to cause the NICTD to double
its fare, the existing average fare level at the NICTD is already
high, and its doubling may not be a practical solution. South
Bend’s situation is the opposite. Its existing average fare is
rather low, indicating a high degree of concessional fares.
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Consequently, South Bend can withstand a considerably high
level of subsidy cut through increased fare revenue.

If subsidy cuts are to be compensated for by increased fare
revenue, Fort Wayne and possibly NICTD are the most vulner-
able systems in Group 1. On the other hand, if service reduction
is taken as the criterion, Indianapolis is less robust than the
other systems in its peer group.

The same type of evaluation can be made for systems in
other groups. For example, in Group 4 as far as the fare revenue
is concemed, Goshen, LCEOC, and Tradewinds appear to be
more stable than the rest of the systems. However, Goshen
already charges 76¢ per trip, whereas for LCEOC and Trade-
winds, the doubling of fare revenue would mean the imposition
of 40¢ average fare in place of the existing zero fare. On the
other hand, Madison County appears to be most vulnerable, as
it already charges a high average fare and even a relatively low
federal subsidy cut of 15 percent would require its average fare
to double.

If service reduction is considered, KIRPC, LCEOC, and
Tradewinds indicate a higher degree of resilience than the other
systems. The most vulnerable, however, appears to be Madison
County, where a 30 percent subsidy cut would require the
vehicle-hours be cut by half.

CONCLUSIONS AND RECOMMENDATIONS

A study has been undertaken to evaluate possible state subsidy
policies in response to reduction in federal assistance to Indiana
transit systems, A methodology was developed to assess the
impacts of possible reductions in federal transit operating sub-
sidies on fare and level of service. The results presented in-
volved effects primarily in terms of system groups. However,
an analysis was also made to estimate effects on individual
systems. On the basis of the results, the following conclusions
can be made.

1. If revenue shortfalls due to reductions in federal assis-
tance are to be balanced by increase in locally derived income,
either local assistance or fare revenue has to be increased.
Otherwise the revenue shortfall must be accommodated by
reduction in operating cost through service cuts. In the present
paper, only fare and service changes as they are related to
operation are considered. An increase in local assistance can be
estimated directly as equal to the expected revenue shortfall.
However, in view of the general public attitude towards tax
increase, it is unlikely that any significant increase in local
assistance for transit operation will be forthcoming for most
Indiana transit systems.

2. The analysis indicated that, in general, there is a greater
flexibility in reducing service than in increasing fare to accom-
modate revenue shortfalls. However, beyond a certain level of
revenue shortfall, the necessary amounts of fare increase or
service cut become unrealistically high. These revenue short-
fall levels varied from system to system within a group. These
cutoff levels can be used in determining what systems should
continue to receive state subsidy.

3. The systems in Group 1 indicated a greater capacity to
absorb subsidy cuts compared to other groups for the same
levels of fare increase and service cut, Other groups are highly
dependent on federal subsidy, and their operations become
vulnerable even at a relatively small level of revenue shortfall.
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TABLE 4 EFFECT OF SUBSIDY CUTS (INDIVIDUAL SYSTEMS)

Size of subsidy cuts required to achieve sisied criteria

System Average e 50% Service 80% Sexvice
Fare i Reduction Reduction
GROUP 1:
Ft. Wayne 0.51 45% 100%+ (2) 100%+ (2)
Gary 0.53 95% 100%+ (2) 100%+ (2)
Indianapolis 0.49 80% 75% 100%+ (2)
NICTD 2.49 100%+ (2) 100%+ (2) 100%+ (2)
South Dend 0.26 99% 100%+ (2) 100%+ (2)
GROUP 2:
Anderson 0.27 15% 0% 100%+ (2)
Bloornington 0.27 20% 100% 100%+ (2)
Evansville 0.37 R5% S0% 100%+ (2)
Hammond 0.38 25% 100% 100%+ (2)
Lefayette 0.36 35% 75% 100%+ (2)
Muncie 0.32 40% 95% 100%+ (2)
So. Indians 0.39 20% 60% 100%+ (2)
Terre Haute 0.35 30% 70% 100%+ (2)
GROUP 3.
Bedford 0.32 10% 70% 100%+ (2)
Columbus 0.27 25% 90% 100%+ (2)
East Chicago 0.40 (1) 935% 70% 100%+ (2)
LePorte 0.57 25% 90% 100%+ (2)
Marion 0.23 15% 70% 100%+ (2)
Michigan City 0.32 25% 70% 100%+ (2)
Mitchell 0.47 15% 0% 95%
New Castle 0.24 10% 75% 100%+ (2)
Richmond 0.45 45% 80% 100%+ (2)
Washington 0.33 30% B5% 100%+ (2)
GROUP 4:
Goshen 0.76 50% 55% 85%
KIRPC 0.23 10% 90% 100%+ (2)
Kosciusko Co. 0.44 25% 70% 100%+ (2)
LCEOC 0.40 (1) 60% 95% 100%+ (2)
Madison Co. 2.09 15% 0% 50%
Monroe Co. 0.37 10% 50% 80%
Trade Winds 0.40 (1) 50% 100%+ (2) 100%+ (2)
Union Co. 0.41 15% 70% 100%+ (2)

(1) 40 cent average fare assumed where no fare cherged.
(2) Indicstes complete removal of subsidy is insufficient to meset criterion.

4. Small-percentage subsidy cuts in Group 4 and other small
systems will decrease the adverse effects of the cuts substan-
tially but will have little effect on the total subsidy cut.

5. The results of the analysis presented in this paper are
dependent on the assumed elasticity values. These results can
be used only as a guide, along with other information, to make
decisions as to the state transit subsidy allocation policies in
response to federal subsidy cuts,
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Impact of Marketing in Small Urban and

Rural Transit Systems

MaARrc R. CUTLER

In this paper, the results of an UMTA demonstration project,
The Idaho Rural/Small City Cooperative Transportation Mar-
keting Demonstration Project, are presented. The purpose of
the project was to evaluate the effectlveness of (a) using outside
experts to teach local transit managers how to market their
services and (b) specific marketing actions to increase rider-
ship and improve the image of public translt in the community.
The demonstration was conducted at Pocatello, Idaho Falls,
and Twin Falls, in Idaho. The study found that a combination
of marketing actions, If properly implemented and targeted,
could achleve the desired goals. When these conditions were
met in Twin Falls, an 11 percent ridership Increase was
achieved over a 6-month period. A radio and television adver-
tising campaign in Twin Falls that was aimed at improving the
image of the transit system stimulated demand for more
specific how-to-ride service Information and made people more
willing to consider riding transit by chofce. Public support and
awareness of transit increased at both Twin Falls and Idaho
Falls, whereas support increased for local government involve-
ment in transit at all three systems. The project was also
successful in teaching translt managers how to use market
research techniques to identify marketing problems facing
their organizations and how to develop coherent plans to solve
the problems. The project did not sufficiently stress teaching
the managers how to implement the specific marketing actions
included in their plans, which resulted in ineffective and de-
layed implementation at two sites.

In this paper the findings of the Idaho Rural/Small City Coop-
erative Transportation Marketing Demonstration Project are
presented. The main sections describe, in order, the project—its
organization, its goals, and its objectives; the evaluation meth-
odology; the implementation of project activities; the principal
findings of the project evaluation; and recommendations for
improving implementation of similar projects in the future.

The Idaho Rural/Small City Cooperative Transportation
Marketing Demonstration Project was funded with $85,000
under Section 6 of the Urban Mass Transportation Act. Of this
amount, $30,000 was earmarked for the conduct of marketing
at three selected demonstration sites. The remaining funds were
used to hire the services of professional marketing consultants
who would train local transit managers in the design and
conduct of marketing programs. The demonstration sites were
the cities of Pocatello, Idaho Falls, and Twin Falls, and specifi-
cally their corresponding transit systems—Pocatello Urban
Transit (PUT), Community and Rural Transportation (CART),
and TRANS IV.

The project was part of UMTA’s Service and Methods Dem-
onstration Program. The grant recipient was the Idaho Trans-
portation Department (ITD), which subcontracted the actual

URS Consultants Inc., 80 Boylston St., Boston, Mass. 02116.

management and implementation of the project to the Market-
ing Department of Boise State University (BSU). BSU formed
a project team that consisted of two marketing professors (with
no transit experience) and a consultant with a background in
transil operations and markeling. The project concepl had been
developed by the consultant for the BSU project team. The
function of the project team was to both administer the project
and to provide marketing training to the three local transit
managers. The ITD helped to get the project started and intro-
duced the BSU project team members to the three demonstra-
tion site transit managers. By choice, the ITD did not play an
active role in project implementation.

Project evaluation was the responsibility of the U.S. Depart-
ment of Transportation’s Transportation Systems Center (TSC)
and its contractor, Dynatrend Inc. The project began in Decem-
ber 1984 and was completed in April 1986.

The goal of the project was the development of marketing
programs that could be applied at small urban and rural transit
systems throughout the nation. This goal was pursued through
the statement of two objectives. The first objective was to test
the feasibility of using outside experts (i.e., the project team
members) to teach local transit managers how to market their
systems. The second objective was to actually implement
specific marketing activities and test their effectiveness in
achieving system goals.

Idaho is a politically conservative state with a population of
slightly under 1 million people. The state limits local property
taxes by law to 1 percent of assessed valuation and provides no
financial assistance to local transit authorities other than
through human service contracts. The state has twice provided
President Reagan with his largest electoral majorities. Some 50
percent of the population resides in rural areas, and the popula-
tion is 95 percent white. The natural antigovernment inclina-
tion of the people in the intermountain West is augmented by
the influence of the politically conservative Church of Jesus
Christ of Latter Day Saints, which outside of Utah is most
influential in southem Idaho. Therefore the constituency for
government-subsidized services is smaller than in most states.
In addition, the state has almost no tradition of public transit
ridership and none of the standard motivators of transit usage—
traffic congestion, air pollution, and parking shortages. During
the course of the demonstration, the price of gasoline collapsed.
This environment was not conducive to the conduct of a transit
marketing campaign.

The three demonstration sites—Pocatello, Idaho Falls, and
Twin Falls—are located across the southem tier of the state, as
shown in Figure 1. They are three of only five cities in the state
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FIGURE 1 Demonstration site locations.

with populations in excess of 20,000. This region of the state is
relatively flat and semiarid, with miles of sagebrush interrupted
by modest Rocky Mountain ranges.

Pocatello is the most urban of the three cities, having gained
official urbanized status in 1980 in conjunction with the small
neighboring city of Chubbock. Idaho Falls is a smaller city of
some 40,000 people, located near the eastern border of the
state. Twin Falls is the smallest of the three cities, with 26,000
residents, but it is the center of a geographic region called the
Magic Valley that is larger than Rhode Island. The economy of
Pocatello is dominated by heavy industry, whereas the Twin
Falls area is largely oriented toward agriculture and tourism.
The economy of Idaho Falls is dominated by a federal nuclear
energy research facility. Both Pocatello and Twin Falls have
sizable student populations, ranging from 6,000 to 7,500 from
Idaho State University and the College of Southern Idaho

(CSI), respectively. In general, the economy of the area, based
heavily on agriculture and energy, has never fully recovered
from the recession of the early 1980s.

At the start of the project, the three transit systems had the
following features in common:

e Confused public images regarding their status as spe-
cialized or general public carriers;

e Lack of general institutional support within the
community;

e Lack of sound local financing arrangements;

e Poor vehicle utilization, particularly in the off-peak
periods;

e Managers overwhelmed by the demands of day-to-day
management and pessimistic about the future of the systems;
and
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e Lack of many attributes of professional transit operation,
such as consistent fleet appearance, driver uniforms, readily
available schedules and maps, bus stop signs, and media
advertisements.

Many of these problems can be traced to the systems’ un-
even evolution from special purpose to general public
providers during the late 1970s and early 1980s, a situation
typical of UMTA’s Section 18 Rural Public Transit Assistance
Program. Of the three systems, PUT had made the most com-
plete transition. PUT operated three fixed routes with some
full-sized buses and received local tax revenues as match to
UMTA Section 9 assistance. TRANS IV in Twin Falls was
something of a hybrid, operating fixed routes, commuter sub-
scription services, and dial-a-ride. CART in Idaho Falls re-
mained closest to the human service provider model, operating
only a dial-a-ride service that was only theoretically open to the
general public and subscription services for programs such as
Head Start.

EVALUATION METHODOLOGY

Evaluation of the effectiveness of teaching transit managers
how to market focused on three skills that are critical in
leamming how to market. These skills include being able to

e Identify the marketing problem confronting the
organization,

e Develop systematic strategies or plans for alleviating the
problem, and

o Implement the specific activities included in the plan.

This phase of the evaluation was largely qualitative in nature
and was based on interviews conducted by the evaluation
contractor with the managers of the three demonstration site
transit systems and with members of the project team. On-site
interviews were conducted at the beginning and end of the
project, and telephone interviews were conducted at several
points in the interim.

Evaluation of the impact of the marketing activities focused
on quantitative measurements of changes in system ridership
and in the public’s perception of transit. Ridership increases
would, of course, immediately benefit the transit systems, and
attitudinal changes might pave the way for long-term ridership
increases as well as a more supportive public and institutional
environment. Other possible goals, such as reduced traffic
congestion or improved air quality, were not perceived as
serious problems.

Monthly ridership data were supplied by the transit systems
for the period of the demonstration and for the comparable time
period in the previous year. These data were collected by bus
drivers using mechanical counters as part of their routine oper-
ating procedures. Because ridership at all three sites undergoes
regular seasonal fluctuations, all comparisons were made be-
tween the same months in different years.

Public attitudes toward local transit were measured by means
of a telephone survey conducted before and after the imple-
mentation of marketing activities in March and April of 1985
and 1986. These surveys were developed by the project team in
consultation with the evaluation contractor, TSC, and the local
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transit managers. The surveys were administered by a profes-
sional market research firm under the direction of the project
team. By using random digit dialing, a statistically independent
sample of 200 male and 200 female respondents was obtained
for both the before and after surveys. Survey questions focused
on awareness and knowledge of transit services, attitudes to-
ward the service, use of the service, and sociodemographic
characteristics of respondents.

The market research firm coded the data for computer anal-
ysis. Data were validated by calling back a small sample of
households. The project team used the Statistical Package for
the Social Sciences to summarize results and prepare frequency
distributions in percentage and histogram form for each ques-
tion. In addition, cross tabulations were conducted on selected
question pairs at the request of the evaluation contractor. The
purposes of the cross tabulations were to measure the impact of
specific marketing activities on attitudes toward public transit
and to determine whether more significant changes took place
among certain sociodemographic groups.

The evaluation contractor used %> to measure the signifi-
cance of the change in responses on both individual questions
and cross tabulations between the before and after surveys.
Changes were considered statistically significant at the 0.05
level.

IMPLEMENTATION

The following is a schedule of the major project events:

Event Date

Commencement December 1984

On-site interviews January 1985
Predemonsiration market research March and April 1985
Training session May 1985
Implementation of marketing actions July 1985 to April 1986
Follow-up on-site interviews April 1986
Postdemonstration market research April 1986

The initial on-site interviews involved having the project
team and evaluation contractor spend 1 day at each site inter-
viewing the transit manager and other system employees and
community leaders in the fields of government, business, and
human service. The purpose of the visits was twofold: (a) to
establish a qualitative baseline for the evaluation, and (b) to
begin the process of identifying marketing strategies.

After the completion of the market research, the transit
managers were brought to Boise for a 1-day training session
with the project team. This session focused on the first two
objectives in learning how to market—problem identification
and strategy development.

The findings of the market research were used by the project
team members to help the transit managers identify the prob-

lems facing their organizations. The transit operators had little

or no experience in the evaluation of survey results. The project
teamn led the operators through the survey findings, instructing
them how to interpret the data and then discussing the implica-
tions of the findings.

The second half of the Boise meeting was devoted to the
development of marketing plans. The project team distributed
an outline that included the relationships among the parts of a
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marketing plan, the format of a marketing plan, lists of market-
ing activities, and a sample marketing plan. Using this outline
and the definition of the problem obtained from the survey
analysis, the project team asked the operators to define market-
ing objectives for their systems. The operators were then asked
to identify generic solutions that would accomplish these ob-
jectives, regardless of their practicality. The generic solutions
(or wish lists) were refined into specific solutions and action
items and then assigned a priority by using the objectives. Each
project team member was assigned to one operator to facilitate
this process.

The result of this process was three marketing plans that
incorporated the ideas of the transit managers but were written
by the project team members. Each plan contained a large
number of activities, but on the basis of estimated funding
levels, certain priorities were clear. PUT assigned the highest
priority to street signage, bus repainting, advertisements on
bookmarks, and new driver uniforms. In addition, funding in
PUT’s regular operating budget was reprogrammed for sched-
ule printing and distribution. CART attached the highest pri-
ority to bus repainting, the hiring of a marketing assistant,
instituting a shopper shuttle service to be called the Shopping
CART, and developing a new marketing brochure. At TRANS
IV, the highest priorities were media advertising, acquiring new
driver uniforms, target marketing college students and major
employment sites, hiring a marketing assistant, and printing
new schedules and brochures.

The training session in Boise did not provide specific how-
to-instruction in the implementation of marketing activities. An
activity such as writing news releases was discussed in the
context of when and why to do such an activity, but no instruc-
tion was provided in how to do it.

Once the implementation of marketing activities began, the
Idaho project team manager maintained contact with the transit
managers at each site by means of monthly telephone calls. The
other project team members, including the consultant, who was
the only member of the team with public transit experience,
were less actively involved in this phase. The project manager
focused on the progress being made in implementing the mar-
keting plans. Although the project team members responded to
questions raised by the transit managers about how to imple-
ment specific marketing actions, the team had no formal, coor-
dinated approach to providing technical assistance. There was
no other formal in-person contact between the project team
members and transit managers until the follow-up site visits
after the completion of all marketing activity.

The original schedule called for implementation to be initi-
ated in July 1985 and completed by December 1985. The
deadline for completion was eventually pushed back to Febru-
ary 1986, and some activities remained incomplete at the con-
clusion of the evaluation in April 1986.

In general, more activities were completed as defined in a
timely fashion by TRANS IV than by either PUT or CART,
although all three were slow in starting. PUT’s major activities
were repainting one bus (November 1985), placing approx-
imately 100 service information posters around the community
(February 1986), and installing 100 bus stop signs (March
1986). PUT also conducted a radio advertising campaign in
January 1986, using its own funds. CART repainted four vehi-
cles and ran paid and public service announcements on the
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radio and in the newspaper during fall 1985. Most of TRANS
IV’s marketing activities were undertaken in the period of
August to October 1985. During this time, TRANS IV intro-
duced new driver uniforms, ran newspaper advertisements, put
up bus stop signs, distributed new schedules and maps, painted
vehicles, and conducted a promotion with a radio station to
transport riders to the Twin Falls Fair. The bus stop signs,
newspaper advertisements, schedules, and maps were targeted
to students at CSI. In addition, TRANS IV had an informa-
tional insert included in the college’s fall registration material
and staffed an information booth at registration. In February
1986, TRANS IV began airing public service announcements
(PSAs) on radio and television.

Both PUT and CART experienced management and service
disruptions. In Pocatello, a new city administration elected on
July 1, 1986, cut PUT’s budget by 20 percent, forcing compara-
ble service reductions that went into effect on September 1.
Further implementation delays were experienced as the general
manager of PUT spent September and November contemplat-
ing other job offers. The assistant general manager left during
this period and for budgetary reasons was not replaced.

In Idaho Falls, the administrator of CART resigned in Au-
gust 1985 and was replaced in September. The new administra-
tor needed to familiarize himself with the project, and in the
process significantly altered the emphasis of CART’s market-
ing plan. CART raised fares on March 1, 1986, and began
planning to convert offpeak dial-a-ride service to fixed-route
deviation. TRANS IV, on the other hand, had managerial sta-
bility throughout the project and initiated no service changes.

PROJECT IMPACTS

In this section, the effectiveness of the project in teaching
transit managers how to market and in applying specific mar-
keting strategies in rural and small urban settings are evaluated.

Teaching Transit Managers How to Market

As discussed at the outset, learning how to market means
learning how to (a) evaluate the problem confronting the organ-
ization, (b) develop a plan to solve the problem, and (c) imple-
ment the activities of the plan. This project was fairly success-
ful in achieving the first two objectives but less successful in
achieving the third.

Interviews with the transit managers indicated that the re-
view of survey data with the project team was useful in that it
used numbers to demonstrate problems and opportunities that
the operators had previously only suspected might be the case.
The operators had always found it difficult to act on their
perceptions because there was neither data nor documentation
to support their beliefs. In addition to defining the problems
facing their systems, the surveys also indicated that public
support for transit was higher than the operators had believed.
These findings encouraged the operators to believe that market-
ing activities might actually be worthwhile, a possibility that
they had doubted at the outset of the project.

Thus this phase of the project exposed the managers to
survey techniques, showed them how to analyze survey results,
and demonstrated how to use these results to formulate and
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undertake specific action plans. The managers did not become
experts in the design and administration of public opinion
surveys, but they did leamn that it is possible to quantify and
define the problems facing an organization, and they became
aware of the techniques that are available for doing so.

The second objective was to learn how to develop a market-
ing plan. None of the operators had ever approached marketing
in a systematic fashion. Most thought of marketing in terms of
media advertising or one-shot promotional gimmicks, At the
Boise training session, the operators leamed how to move from
problem definition to strategic definition and to develop an
organized coherent approach to marketing. They also learned
the importance of targeting marketing activities to specific
market segments, rather than using a scattershot approach.

This process might have been more successful if the project
team had taken a stronger role in helping the managers to
define the contents of their marketing plans. In attempting to
obtain the managers’ support for the goals of the project, a vast
array of ideas was included in the marketing plans. This proved
to be counterproductive in the implementation phase because
the managers became overwhelmed by the large number of
separate tasks with which they were confronted.

It appeared likely that the managers would continue to apply
these lessons in the future, although planning will always be
secondary to the pressures of day-to-day management at small
transit systems. Future marketing plans are likely to be much
less elaborate than the plans developed for this project, but that
would be a positive development if the managers learn to focus
their attention on a few critical objectives.

The implementation of marketing activities was the least
successful aspect of the project due to several extraneous fac-
tors outside the control of the participants, as well as to certain
aspects of the demonstration itself. The lessons learned from
this failure were significant, however.

Extraneous factors that hindered implementation involved
managerial and service disruptions. As discussed, managerial
instability at PUT and CART significantly delayed implemen-
tation. Drastic budget and service cutbacks at PUT also dis-
tracted the attention of the manager. At CART, budgetary
pressures led to a fare increase and the shifting of manage-
ment’s attention late in the project to a restructuring of services.
Given these factors, it is not surprising that TRANS IV, which
had managerial and service stability, also had the most success-
ful implementation.

In addition to these independent factors, several factors in-
herent in the project may have hindered implementation. First,
the project was administered by individuals who had no prior
professional relationship with the transit managers. The man-
agers were skeptical at the outset about the potential impact of
the project. They did not really believe in marketing and feared
that the demands of project administration would distract them
from the day-to-day management of their systems. They all
feared, to some extent, that the systems would never be fully
reimbursed for expenses. The approach taken to project admin-
istration by both the ITD and the project team contributed to
this situation. The project had been initiated by the transit
consultant to the project, who essentially marketed the idea to
both the ITD and UMTA. The ITD’s role was thus passive from
the start. The ITD accepted no project funds for administration
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and viewed the project as an opportunity to develop other
community resources (i.e., academia) to support transit
activities.

This approach might have been successful if not combined
with the approach of the project team, which viewed the project
as a high-level planning exercise for which they would provide
free consulting in market research and in the development of
marketing strategies but for which it would be up to the transit
managers themselves to implement the plans. The ITD also
strongly believed that responsibility for implementation lay
with the transit managers. Although the long-term goal of a
demonstration project is to transfer skills and responsibility to
the appropriate operating agencies, it proved unrealistic to
expect such a transfer to take place during the course of a short-
term demonstration.

The transit managers believed that they needed a more struc-
tured approach, with an implementation schedule imposed and
enforced from the outside, and more technical assistance on
how to implement specific actions. For both types of interven-
tion to have been effective, either frequent in-person contact
between the project team members and operators or a stronger
state presence would have been required.

Even if the operators had been held to a rigid schedule, they
simply did not possess the skills and experience to successfully
implement many of the actions on their own. By the end of the
project, the project team members realized that they had over-
estimated the skills of the operators. Although the operators
had limited experiences in conducting marketing activities,
they did not have expertise. The operators, for their part, were
frustrated that they had not received more detailed instructions
on how to implement the actions in the marketing plans. They
believed that the burden of obtaining more assistance had been
placed on them, instead of having assistance vigorously offered
by the project team. As mentioned, they were also over-
whelmed by the large number of proposed actions in the mar-
keting plans and had difficulty focusing on what was critical to
their central objectives.

The reasons for TRANS IV’s relatively successful imple-
mentation are again clear in this context. The TRANS IV
manager was the most aggressive in seeking out help from the
project team and also had the most prior marketing experience.
In addition, the TRANS IV manager hired a local marketing
consultant on a part-time basis. The consultant was particularly
valuable in teaching the manager how to interact with the local
technical community in such areas as securing PSA time on
local television or laying out and printing a brochure. These
were the kind of skills that the project team took for granted
that all of the operators already possessed.

Despite all of these problems, many actions did get imple-
mented, although often too late to generate changes that could
be quantifiably measured during the second phase of the eval-
uation. Through this difficult process of trial and error, the
operators, particularly the manager of TRANS IV, picked up
valuable marketing skills. The managers also learned which
types of marketing activities they thought were effective and
were comfortable implementing. All of the managers came to
appreciate that marketing is a science, not an art, and that
certain skills must either be learned or acquired.



Cutler

The Impact of Marketing Activities

In this section, the effect of the marketing activities undertaken
by the three transit systems is evaluated.

Ridership

Major ridership changes were not expected to result from this
project. Small urban and rural transit system ridership tends to
be drawn from captive market segments. Most riders already
have no choice but to ride because of income levels, lack of
automobile availability, or personal disability. Among the pub-
lic as a whole, these systems had low market penetration (2.5 to
7 percent), as indicated by the predemonstration telephone
survey. It is particularly difficult to increase general public
ridership in communities in which the major incentives to
transit use do not exist, that is, in which there are no significant
traffic, parking, or air pollution problems, the price of gasoline
is falling, and there is little tradition of transit ridership.

On the basis of the predemonstration on-site interviews and
surveys, it was hypothesized that ridership levels would be
most responsive to marketing activity at PUT. PUT was better
known in the community than either TRANS IV or CART. The
system had made a transition from special needs to general
public carrier several years earlier and had more of the at-
tributes of a general public system, such as fixed routes, full-
sized buses, published schedules, and uniformed drivers. As
indicated by the predemonstration telephone survey, PUT had
already achieved much higher market penetration (7 percent)
than either TRANS IV (4.5 percent) or CART (2.5 percent).
The hypothesis was that because PUT was already somewhat
accepted as a general public provider, it would be relatively
easy to increase its market share.

On the other hand, TRANS IV and CART needed to either
increase ridership among captive groups, in which there was
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presumably less room for growth than among the general
public, or break into the general public market in a significant
way. TRANS IV targeted much of its marketing activities at
college students. College students have some of the attributes
of captive transit markets, such as low income and automobile
availability. However, they are not completely captive because
they have many more travel options (such as bicycle riding,
hitchhiking, or walking) than do true captive groups like the
elderly and disabled. Although the college student population
in Twin Falls was only 20 percent smaller than in Pocatello,
TRANS IV carried only about 1,000 monthly student trips
compared to 3,500 by PUT (according to data provided by the
transit managers). Expectations for ridership growth at CART
were lowest because almost all of CART’s ridership was con-
centrated among traditionally captive transit markets.

The service disruptions and implementation delays made it
impossible to adequately test this hypothesis with regard to
PUT. Ridership dropped by 20 percent upon initiation of ser-
vice cutbacks in September 1985 and remained at this level
throughout the demonstration. PUT did not begin aggressive
marketing activities until January 1986, and no impact was
apparent at the completion of the evaluation in April 1986.

As expected, there was no ridership impact as a result of the
formal marketing activities undertaken by CART. However,
involvement in the project did convince the new manager of the
need to reach out into the community more aggressively. As a
result of these efforts, the manager obtained two new human
service contracts for the system, which increased ridership by
some 27 percent.

TRANS IV was the only system that appeared to have
increased ridership directly as a result of its marketing ac-
tivities. As shown in Figure 2, between September 1985 and
February 1986, TRANS IV ridership grew at an average rate of
25 percent, with a low of 5 percent in February and a high of 40
percent in October. As shown in Figure 3, this growth rate

Newspaper ads, bus stop signs, new schedules & maps
target market students, Twin Falls Fair

Vehicle painting complete

Sep Oct Nov Dec Jan Feb

Month

Source: C.Chambers, General Manager, TRANS IV, 4/86

FIGURE 2 TRANS IV ridership.
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Newspaper ads, bus stop signs, new schedules & maps,
target market students, Twin Falls Fair
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Source: C. Chambers, General Manager, TRANS 1V, 4/86

FIGURE 3 Percentage change in TRANS IV ridership.

contrasted with a growth rate of only 14 percent during the
same period in the preceding year. If one assumes that the 14
percent growth of the previous year represented TRANS IV’s
underlying growth rate, then there was an additional 11 percent
growth during the period of the demonstration. During the 6
months of the demonstration, TRANS IV initiated no signifi-
cant service changes.

Available data do not permit making a definitive claim that
the ridership change was due to the marketing activities in
general, to any one specific activity, or that it occurred among
any specific group, such as college students. However, there are
no readily apparent alternative explanations, and the ridership
increase coincided with the bulk of TRANS IV's marketing
activities, which were undertaken in early fall 1985 and which
together served to create a more uniform and professional
image for the system.

The most likely alternative factor is the weather, which is the
major variable affecting ridership at all three systems. Rider-
ship typically increases in the winter and declines in the sum-
mer. Winter ridership varies with the severity of the weather.
During the period of the demonstration, winter weather set in
unusually early, in late November and early December.
However, the largest ridership increase (40 percent over the
previous year) occurred in October. Any ridership increase
caused by severe weather in fall 1985 was probably counter-
balanced by the mild weather in February 1986, which ap-
peared to minimize any tendencies toward increased ridership
in that month.

Public Image
It was expected that marketing activities at all three systems

would make the general public more aware that transit existed
in their communities and more knowledgeable about how to

obtain information regarding these services. It was also ex-
pected that the activities would correct misperceptions about
the systems. For example, there was a widespread belief in all
three communities that the transit systems were open only to
special needs groups such as elderly and handicapped riders.

Specific survey questions were selected for analysis, depend-
ing on the marketing activities undertaken at each system.
These questions, as well as the anticipated direction of change
in the responses, are given in Table 1.

For example, Question 1 asked people whether they were
aware of a transit system in their community. It was hypoth-
esized that in response to the increased level of marketing
activity, more people would become aware that there was a
transit system in the community. For a change in response from
the pre- to the postdemonstration surveys to be considered
statistically significant, a tolerance of 0.05 was required.

Questions 1-3 tested people’s general awareness of the tran-
sit system by asking if they knew basic facts about the system.
Question 6 tested people’s awareness of news reports about the
transit system and whether or not they thought the reports were
favorable. Both TRANS IV and CART had become more
active in issuing news releases.

Question 7 tested people’s awareness of specific marketing
activities undertaken at the three systems. When a system
undertook an activity, the number of positive responses was
expected to increase. Question 14 tested agreement with value
statements regarding public transit. The largest change was
anticipated for Question 14d, “Do you agree that people like
you ride the bus?” PUT actually used this as a slogan in its
media advertising, while TRANS IV stressed the general pub-
lic aspect of its service. Questions 14f and 14j tested support
for the concept of public transportation. It was thought that as
people became more aware of the services provided by public
transit through the various marketing activities, they would
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TABLE 1 ANTICIPATED CHANGES IN TELEPHONE SURVEY RESPONSES

Question

Anticipated Change in Response

1. Aware of transit system?
2. Know the name of system?
3. Know the color of vehicles?
6a. Aware of news reports?
6b. Think reports are favorable?
7. Aware of—
. Printed schedules?
. Brochures?
. Bus stop signs?
Radio advertising?
. Newspaper advertising?
Telephone information?
. Television advertising?
. Information displays?
Route maps?

tpRhe 0o

14. Do you agree that—
d. People like you ride the bus?
f. There should be more funding for transit?
i. Transit company should provide more information?
j- Transit is not local government role?

17. Age of respondents.

18. Education level of respondents.
23. Employment status of respondents.
24. Income level of respondents.

Increase in positive responses

Increase in correct responses

Increase in correct responses

Increase in positive responses

Increase in positive responses—TRANS IV/CART

Increase in positive—TRANS IV/PUT
Increase in positive—TRANS IV
Increase in positive—all

Increase in positive—all

Increase in positive—all

Increase in positive—TRANS IV
Increase in positive—TRANS IV
Increase in positive—TRANS IV/PUT
Increase in positive—TRANS IV/PUT

Increase in positive—TRANS IV/PUT
Increase in positive—all

Could go cither way—all

Increase in negative—all

No change
No change
No change
No change

become more supportive of it. The demographic questions
were included as a control to confirm that the sample groups in
both the pre- and postdemonstration surveys reflected consis-
tent survey populations.

The primary purpose of the cross tabulations was to measure
the association between awareness of specific marketing ac-
tivities and perceptions of transit. The two key variables tested
were knowledge of system name and agreement that “people
like you ride the bus.” Cross tabulations were also used to
examine the relationship between TRANS IV’s marketing ac-
tivities and changes in perceptions of different demographic
groups, in particular college students.

Again, the most significant findings were in regard to
TRANS IV, both in changes in people’s awareness of transit
and in their attitudes toward it. The percentage of respondents
who could correctly name the system increased from 73 to 81
percent. Awareness of news reports about local transit in-
creased from 16 to 26 percent, and the percentage of respond-
ents who judged the reports to be favorable increased from 70
to 87 percent. Awareness of brochures increased from 5 to 10
percent, of radio ads from 24 to 37 percent, of TV ads from 16
to 37 percent, and of information displays from 16 to 28
percent.

The changes in attitude were even more dramatic. The per-
centage of those who agreed that “people like you ride the
bus” increased from 34 to 50 percent. Support for more transit
funding increased from 41 to 49 percent, although there was no
change in support for the idea that transit is a local government
responsibility. Agreement that the transit company should
provide more information increased from 72 to 82 percent.
Because TRANS IV provided more information, some of
TRANS IV’s marketing activities, most likely the media adver-
tisements that were image- rather than information-oriented,

may have stimulated a demand for more information on how to
actually ride the system.

There were also some unanticipated changes that supported
the hypothesis that TRANS IV had created a demand for
information. The percentage of respondents who would be
more likely to ride if they understood the service increased
from 55 to 68 percent, and those who would be more likely to
ride if signs provided service information increased from 70 to
79 percent,

Perhaps most significantly of all, TRANS IV appeared to
have attracted the attention of the discretionary (or general
public) ridership market. The percentage of respondents who
agreed that they would only ride the bus if they didn’t have an
automobile available declined from 75 to 64 percent. Thus 11
percent more people would be willing to consider riding the
bus by choice! In addition, the percentage of respondents who
agreed that “they prefer riding in their own car,” declined from
93 to 85 percent. These results were unanticipated.

The cross tabulations indicated that the change in percep-
tions just described was probably due to the radio and televi-
sion advertising that TRANS IV initiated in February 1986
(after the reported ridership increases). However, although this
trend was pronounced, this finding did not meet the statistical
test for significance. The cross tabulations also indicated that
these changes were most pronounced among middle-aged
groups, although again the results were not conclusive. This
phenomenon was unrelated to the described ridership increase,
although if TRANS IV could follow up with a “how to ride
transit” marketing campaign, additional ridership increases
might well be possible.

The results at PUT and CART were less dramatic. At PUT,
name recognition declined from 70 to 62 percent, although this
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appeared to be due to a change in the demographic composition
of the two sample groups. As expected, the percentage of
respondents characterizing news reports as “favorable” de-
clined from 86 to 66 percent, reflecting the negative publicity
that resulted from PUT's service cutbacks during this period.
Interestingly, the percentage of respondents who agreed that
“transit is not the role of local government” declined from 40
to 30 percent. Faced with the reality of local cutbacks in transit
funding, more people came to see transit as a proper role of
local government.

A strong impression was made by PUT'’s bus stop signs and
information displays, the two activities that represented the
sharpest departure from PUT's past marketing activities.
Awareness of bus stop signs increased from 76 to 84 percent
and awareness of information displays increased from 39 to 47
percent.

In Idaho Falls, knowledge of transit system name increased
from 82 to 90 percent. The percentage of those who believed
that news reports were favorable increased from 55 to 68
percent. Awareness of radio ads increased from 24 to 42 per-
cent and of newspaper ads from 25 to 38 percent. The only
attitudinal result that showed a significant change was the
percentage of respondents who agreed that transit is not a local
government responsibility; this declined from 48 to 38 percent.
Thus CART’s marketing activities may have created the
groundwork for increased local support to transit.

RECOMMENDATIONS

As a result of the experience gained through this demonstra-
tion, several recommendations can be made regarding the im-
plementation of marketing programs at small urban and rural
transit systems in the future. These recommendations fall into
three categories: site selection, project supervision, and project
structure.

Slte Selection

A project of this type will not work well at all rural and small
urban transit systems. Critical success factors include man-
agerial and funding stability and market segments, such as
college students, that may contain latent demand for transit
service.

Project Supervision

Successful implementation of special-purpose projects requires
a strong supervisory commitment. In this project, that role
could have been played by the project team or the ITD. Al-
though the ITD received no administrative funds from this
project, its role as Section 18 administrator (for which it re-
ceives 15 percent of the state’s funding allocation) could have
funded a small commitment of staff time. The major failings of
this project occurred in the implementation phase, in which the
managers proved unable or unwilling to implement the project
activities in a timely manner. The ITD could have played a
credible role in alleviating the managers’ fears of not being
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reimbursed, in establishing and enforcing deadlines, and in
bridging the gap in perceptions about the project team and
transit managers.

Project Structure

Three elements of project structure need to be reconsidered, as
follows:

1. Project Focus. Much greater emphasis should be placed
on implementation of project activities. The project must be
tactical as well as strategic. An implementation calendar should
be established, with dates for the initiation of actions, delivery
of products, and contacts between the project team and transit
operators. Frequent on-site technical assistance should be
provided by an independent project team, state officials, or
consultants or by allocating project funds to hire support lo-
cally, as was done by TRANS IV.

2. The Structure of Marketing Plans. The marketing plans
should be reduced to a few critical objectives and solutions.

3. Project Team. It is important to have people in active
roles on the project team that have expertise in public transit.
This project was structured so that the transit expert was a
consultant to the project team and was thus less directly in-
volved in project implementation than were the other two
members of the team. The other members of the project team
made significant contributions to the project due to their exper-
tise in marketing, but greater insight into public transit manage-
ment issues would also have been useful at the project team
level, particularly because managers of small rural transit sys-
tems tend to have little formal training or experience in the field
themselves.
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A Comparison of Telephone and Door-to-
Door Survey Results for Transit Market

Research

RoBERT A. HITLIN, FRANK SPIELBERG, EDWARD BARBER, AND STEPHEN J. ANDRLE

Any sample survey design involves a trade-off between funds
avallable, sample size desired, and degree of precision re-
quired. Early in 1986, the Northern Virginia Transportation
Commission sponsored a research project in Northern Virginia
conducted by Robert Hitlin Research Associates, Inc., and SG
Associates, Inc., to estimate demand for two proposed transit
services. The two companies developed an estimation tech-
nique based on door-to-door sample surveys and small-scale
telephone surveys. In this paper, the costs, findings, and advan-
tages and disadvantages of the two types of data collection are
compared. The telephone survey was approximately three and
one-half times as expensive per interview as the door-to-door
survey, but the results of the two surveys were virtually identl-
cal in each location. There were major differences in ease of
administration, speed, required personnel, and other factors
that may determine which approach to use in the future. A
self-administered, door-to-door survey with a large enough
sample size to allow analysis at the subarea level and therefore
in narrow confidence intervals, which costs considerably less
than a telephone survey, Is a cost-effective and viable option.

Early in 1986, the Northern Virginia Transportation Commis-
sion sponsored a market research project to estimate potential
patronage on transit feeder services for several soon-to-be-
opened stations on the Washington, D.C., area Metrorail sys-
tem. One of the proposed services is a neighborhood feeder
minibus system to two Metrorail stations. This service would
operate in the city of Falls Church, which is an established,
close-in, Washington, D.C., suburban area. The other new
service is a Metrobus route connecting Metrorail and Cen-
treville, a newer and rapidly growing suburban community
further out from Washington, D.C.

A major constraint in designing this transit market research
project was the trade-off between available funds and the need
for large sample sizes. These large sample sizes were desirable
because patronage estimates were needed for subareas within
each jurisdiction. The available funds were not adequate to
consider an in-depth door-to-door survey. The project budget
would have allowed the use of telephone surveys in the two
areas. However, the sample sizes possible for the funds would
have been too small to provide reliable estimates with accept-
able confidence intervals, especially when the data were
divided into subareas or subgroups within Falls Church or
Centreville.

R. A. Hidin, Robert Hitlin Research Associates, Inc., 1682 Westwind
Way, McLean, Va. 22102, E Spielberg and S. J. Andrle, SG Associ-
ates, Inc., 4200 Daniels Ave., Annandale, Va. 22003. E. Barber, North-
emn Virginia Transportation Commission, 2009 N. 14th St., Arlington,
Va. 22201.

The approach taken by Robert Hitlin Research Associates,
Inc., and SG Associates, Inc., was to conduct a self-admin-
istered, door-to-door survey of every household in the target
areas, followed by a small (200-household) telephone survey of
nonrespondents to check for possible response bias in the first
survey. This approach presented a number of challenges and
problems but resulted in large enough sample sizes to produce
ridership estimates that proved highly accurate in Centreville
and have been accepted as reasonable by Falls Church.

A companion paper in this Record has described in detail the
statistical screening and estimation process used to estimate
potential demand in these two locations. In this paper, the
results, costs, and advantages and disadvantages of these two
data gathering techniques in transit market research are com-
pared, and some of the criteria that can be used to decide
whether this approach will work in other locations are outlined.

Other studies designed to test alternative data collection
techniques are found in the literature (1—4).

METHODOLOGY

A self-administered, door-to-door household survey was con-
ducted to collect data from as many potential riders as possible.
Questionnaires were placed on doorknobs in clear plastic
hanger bags with the instruction that all workers in the house-
hold fill them out and replace them on the doorknob for collec-
tion 2 days later. The goal was to obtain a larger sample size for
less money than could have been achieved with a telephone
survey. Falls Church has approximately 4,500 households,
Centreville has approximately 4,000 households.

However, there was a potential for self-selection bias in the
survey responses. Such bias would have meant that people who
favored the new transit services would be more likely to return
the surveys. Therefore, to serve as a check on nonresponding
households, small-scale telephone surveys were conducted.
The households that did not return the door-to-door survey
constituted the universe for the telephone survey. The pro-
cedure permitted comparison of results from the two surveys to
bear on the question of whether the two independent, non-
overlapping samples drawn from the different universe would
differ. In other words, did the transit needs of the self-selected
respondents to the door-to-door survey differ from those of the
nonrespondents?

Some general works on survey techniques are found in the
literature (5-11).
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RESULTS

The return rates for self-administered household surveys were
22.8 percent in Falls Church, 24.4 percent in Centreville. The
questionnaire allowed for responses on one form from all
workers employed outside the home; 1,162 workers in Falls
Church and 1,733 workers in Centreville responded. These
sample sizes were large enough that detailed statistical analysis
could be performed. The smaller number of responses from a
comparably priced telephone survey would have limited the
ability to analyze subsets within the sample with an acceptable
level of statistical confidence.

The greatest danger in this type of self-selected survey is the
potential for response bias in the sample of respondent house-
holds. If the survey showed strong demand for the new ser-
vices, would that finding be reliable? The findings of the
telephone survey, however, completely confirmed the findings
of the door-to-door self-selected samples. Figures 1 and 2
compare the response data for the two research sites and the
two techniques. Self-selection bias did not materialize. For
every question, the results for the two modes of data collection
were almost identical.
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FIGURE 1 Comparison of in-home and telephone surveys,
Fall Church, Va.
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FIGURE 2 Comparison of in-home and telephone surveys,
Centreville, Va.

COST

The following discussion is from the perspective of the con-
tractor, not the sponsoring agency. It assumes that the telephone
sufvey is subcontracted to a commercial telephone interview-
ing company, and that the door-to-door survey is organized and
supervised by in-house personnel of the prime contractor.

Because the data obtained using the two techniques were so
similar, the cost of data collection becomes an important factor
in distinguishing the techniques. Telephone survey costs vary
significantly according to length of questionnaire, ratio of long
distance to local tolls, amount of screening required to qualify
respondents, type of sampling done within households, ratio of
random digit dialing to other sampling methods, and specific
interviewing company.

Temporary labor rates for door-to-door surveys, housing
density, and the existence of high-rise apartments also vary
from area to area. The speed with which the temporary workers
cover an area and efficiency of the plan for distribution and
collection of survey materials also influence costs.

Obviously, data on comparative costs from previous projects
can only be used to indicate general guidelines, not firm esti-
mates, for other projects. As a rule of thumb, however, each
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telephone interview cost three and one-half times as much as
each door-to-door response; that is, costs on the Northemn
Virginia projects were approximately $7 per respondent for the
household survey and $25 per respondent for the telephone
survey.

These figures included all project costs: questionnaire de-
velopment, sampling, editing, data entry, extensive computer
analysis, and written reports. Costs of door-to-door surveys
included labor costs for distribution and collection of the sur-
veys, art work, layout, and typesetting charges, supervisory
costs, and mileage charges. The interviewing for the telephone
interviews entailed a fixed price per respondent.

In comparison, the FHWA Office of Planning estimates total
project costs for door-to-door, random (in-person) interviews at
$100 per respondent and $50 per respondent when the housing
units are highly clustered. Telephone interview total project
costs are estimated to run as high as $50 per respondent. When
the comparative cost and the similarity of the results are con-
sidered, the household door-to-door approach becomes a very
attractive data collection option.

OTHER FACTORS

Cost is not the only consideration when designing a research
project. The survey approaches have other significant factors
associated with them.,

Advantages of Telephone Surveys

Discussion of telephone survey techniques is found in the
literature (12-14).

1. Ease of administration. Once bids have been solicited
from several commercial telephone interviewing companies
and the contractor has been selected, the researcher need only
wait for the completed surveys to be delivered. It is advisable
for the researcher to take an active role in the interviewing
process by conducting part of the training for the interviewers,
by monitoring some of the calls, and by keeping in daily
contact to assess progress and any problems with the sampling
techniques or with the questionnaire. These tasks are com-
paratively simple however. They should remain simple because
the contractor is being paid to do most of the work.

2. Schedule easier to control. Telephone survey companies
should be able to estimate how long it will take, depending on
their workload, to complete the job. If a company is overloaded
and can't meet the schedule, a different company should be
used. If firm deadlines are insisted upon, they can be met.

3. Less planning. The facilities, recruitment of personnel,
training, paperwork, supervision, and so forth, of a door-to-
door survey need not be planned. Door-to-door surveys are
cost-effective for a prime contractor only if in-house personnel
take on these tasks.

4. Fewer personnel. Subcontracting a telephone survey re-
quires dealing with few people, whereas organizing a door-to-
door survey requires dealing with many people, which takes
time, patience, and understanding.

89
Disadvantages of Telephone Surveys

1. Cost. The telephone survey costs approximately four
times per respondent what the door-to-door survey costs, and
possibly more.

2. Sample size limitations. Increased cost results in smaller
sample sizes and larger confidence intervals for given proba-
bilities. This can be especially critical in the case of transit
research because it focuses on a statistical rare event (i.e.,
transit usage). Any attempt at further analysis (for example,
geographical breakdowns) will be especially hindered by sam-
ple size problems.

3. Number of respondents per household. The telephone
approach actually allows the collection of data for only one
respondent per household, because asking a respondent to
provide data for others in the household may result in inaccu-
rate information.

Advantages of Door-to-Door Self-Administered Survey

Discussion of in-home interview surveys is found in the litera-
ture (15-17).

1. Number of respondents per household. Door-to-door
questionnaires can be designed to allow several people to
respond on the same form. If the goal is to collect information
about the commuting habits of all workers in a household, for
example, this can be a real advantage.

2. Cost. Many variables can affect comparative pricing, but
the experience in two suburban areas was that door-to-door
surveys were approximately one-fourth the cost of telephone
surveys per respondent.

3. Sample size. The lower unit cost and ability of several
people per household to respond lead to increased sample size,
which reduces confidence intervals. The larger sample may
also be divided into subgroups for further analysis.

4, Use of maps and graphics. Questionnaires can include
maps, potential routes, proposed schedules, and other forms of
presentation that cannot be used over the phone. These advan-
tages may contribute to more reliable responses.

5. More considered responses. Because people can answer
the questionnaire whenever they have time (not just when the
telephone rings), the responses may be more thoughtful and
reliable.

6. Advertising value. During the introduction of a new or
potential service, the door-to-door survey technique has great
value in the advertising of the service. For example, a com-
munity can be informed of a new bus route in a direct and
inexpensive way while research is conducted at the same time.
Information collected in the survey can be used to adjust the
bus service to improve its effectiveness.

7. Political value. In some situations, government officials
may react favorably to the idea of direct community involve-
ment in a research project. The cover letter signed by some
local officials, media coverage stimulated by the research proj-
ect, and informational telephone calls in response to the survey
can all be of political value to officials involved.
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Disadvantages of Door-to-Door Household Surveys

1. Potential self-selection bias. In the two projects de-
scribed, self-selection bias was not a problem. In other circum-
stances, however, this possibility must still be included in
design considerations. Circumstances in a particular com-
munity or subarea may lead people who have a great deal to
gain from the new services to return the surveys at a greater
rate than people who have less to gain.

2. Difficulty in organization and administration. Door-to-
door surveying is a labor-intensive approach to data collection
that requires 15 to 40 people, depending on geography and
sample size. Recruiting so many people (through colleges, high
schools, temporary agencies, the Boy Scouts, etc.) is a major
effort. Many people who say that they will work do not come or
are late. In general, designing routes, recruiting people, super-
vising efforts, and handling paper are big tasks.

3, Weather. This type of data collection should not be done
during the winter or hottest part of the summer. Weather prob-
lems can disrupt the schedule; heat or ice can make the work
dangerous.

The following list summarizes these advantages and
disadvantages:

Advantages Disadvantages

Telephone

Easier to administer More expensive

Schedule easier to control Smaller samples because of

Less planning cost

Fewer personnel Only 1 respondent per
household

Household self-administered

Multiple respondents per Potential self-selection bias
household possible Difficult to organize and

Larger sample likely administer

Low per unit cost Weather problems

Use of maps, graphics
More considered responses
Advertising value

Political value

The best approach for a given project depends on a combina-
tion of several factors. If money is no object, a telephone
survey can certainly be conducted more easily. In most cases,
when money is a trade-off with sample size, the door-to-door
approach is a viable altemnative that yields reliable results.

FINAL ESTIMATES BASED ON
SCREENING PROCESS

Final estimates were based on a computerized screening pro-
cess described in detail in a companion paper in this Record.
The screening process removed any respondent from the final
estimate who failed any one of a number of screens designed to
identify people who, although they indicated that they would
use a new transit service, would really be unable to do so. Some
of the reasons for screening out potential riders included (a)
having a work start time that was not included in the hours of
service, (b) needing a car to drop children at school or day care,
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(c) working in an area not served by Metrorail, and (d) needing
an automobile at work.

When the data from the two types of survey were run
through the screening process, the resulting estimates differed
only slightly between the two techniques in each location.
However, the patterns of those screened out in the two loca-
tions were noi ioially consistent. Table 1 presents the impact of
the screening process on the data collected using the two
different types of survey.

Several conclusions can be drawn from the comparison of
the impact of the screening process on data from these (two
types of survey.

1. The percentages of people responding to the two types of
survey in each location who indicated an initial interest in using
the new services were within the overlapping confidence inter-
vals (not shown in Table 1) of the two surveys at the 95 percent
confidence level. However, the rates at which people were
screened out show no clear pattern between the two locations
and the two types of surveys.

One initial expectation was that self-selected respondents to
the door-to-door survey would respond out of clearly under-
stood self-interest in the new transit service. Therefore they
would be unlikely to be screened out by such factors as use of
automobiles to drop off children at day care, needing an auto-
mobile at work, and so forth. On the other hand, the telephone
respondents who indicated an interest in the new service (who
had not taken the trouble to respond to the first survey) were
expected to be less certain in their indicated needs. Therefore it
was assumed that they would be more likely to be screened out
as potential transit users through the factors identified as dis-
qualifying characteristics. As Table 1 shows, this expected
difference occurred in Falls Church but not in Centreville.

More research and experience are needed to understand the
comparative reliability of the two types of survey. It may be
possible eventually to demonstrate that this kind of screening
process can be applied to only one type of survey without
conducting the other type as confirmation. Whether a tendency
of some people to give socially acceptable responses (and then
be screened out because they really cannot use the new service)
differs from one transit survey to another is a question is a
question not answered by these data.

2. In both locations, relying on the screened data from the
telephone survey would yield a slightly lower estimate of
patronage than the door-to-door survey results. Transit research
often cannot be validated by observation of actual usage, but in
this case such validation is possible because service on the new
Centreville bus route has begun. Initial data from the early
weeks of the Centreville bus route indicate that estimates based
on postscreen respondents to the door-to-door survey would be
more accurate than telephone survey estimates.

3. At the outset of the project, it was expected that respon-
dents to the door-to-door survey (who were self-selected would
be much more likely to want to use transit than people in the
telephone survey would. The expectation was that self-interest
would prevail in most decisions on whether or not to return the
form. However, with the results in both locations having been
so similar, it appears that propensity to return the form was
unrelated to desire for new transit service.’
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TABLE 1 THE EFFECT OF THE SCREENING PROCESS ON DOOR-TO-DOOR AND

TELEPHONE SURVEY DATA

FALLS CHURCH
Household Telephone

CENTREVILLE
Household Telephone

Percentage of
Workers Expressing
Interest in Public

Transit 55.3%
Percent

Screened Out -33.1%
Percentage of

Workers Passing

All Screens 22.2%
Confidence Interval

of Screened Estimate +/-2.4%

58.8% 32.2% 28.6%
-42.0% -25.6% -26.7%
16.8% 6.6% 1.9%
+/-5.2% +/-1.2% +/-1.8%

It appears that there were simply two kinds of people in these
two Northern Virginia areas: those who fill out questionnaires
and those who do not. There were few if any differences
between the travel characteristics of the respondents and those
of the nonrespondents to the door-to-door surveys. This same-
ness suggests that the door-to-door survey technique is a cost-
effective and reliable approach to gathering information from
larger numbers of residents in a small area. It allows data to be
collected at a comparatively low cost per interview and results
in estimates based on large enough sample sizes that the confi-
dence intervals around the estimates are relatively small.

CONCLUSION

Without further testing of the methodology, it cannot be con-
cluded that these two techniques will always yield similar
results. However, in both of the test locations the results are
strikingly close. These techniques will continue to be tested
and refined in the future; eventually, the similarities (and dif-
ferences) between the results of these two types of data collec-
tion may become fully documented.

Each type has some major advantages and disadvantages.
The appropriateness of each approach must be decided on a
case-by-case basis. However, the self-administered door-to-
door approach will work as well as a telephone survey in most
cases and will cost less while yielding a much larger sample
size. Although the door-to-door survey requires more work to
design and implement than does a telephone survey, it has a
number of advantages that make it a viable alternative to
consider for transit market research.
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Public Transportation Development and
Coordination: San Diego Case Study

THOMAS F. LARWIN

The San Dlego Metropolltan Transit Development Board
(MTDB) was created by the California state legislation in 1975
and empowered to plan, construct, and operate mass transit
guideways and to perform near-term planning. The agency has
evolved into an umbrella organization that has broad transit
development, planning, programming, and financing powers.
Operations of transit services are performed by a variety of
operational units controlled by MTDB in a unified system.
This system has been officially called the Metropolitan Transit
System (MTS). Made up of six fixed-route bus carriers, one
light rail transit (LRT) operator, and four general-purpose
dial-a-rides, the MTS is characterized by unified fares, trans-
fers, passes, and route numbers.

The San Diego metropolitan area contains 10 cities, of which
the largest is the city of San Diego. The current population for
the metropolitan area (Figure 1) is just under 1.6 million
people, with nearly two-thirds of these residents living within
the city of San Diego. The area has faced considerable growth
since World War II, and population forecasts show an approxi-
mate 30 percent increase over today’s levels by the year 2000,
resulting in an expected population of about 2.1 million resi-
dents (1).

The public transportation system for the area includes a
variety of services. The basic system is a fixed-route bus
network that has local/feeder, urban arterial, and express/com-
muter runs and is supplemented by light rail transit (LRT)
service in two corridors and a number of general- and special-
purpose demand-responsive systems. Approximately 130,000
total passengers are carried by these systems daily. As pre-
sented in Table 1, specific operators include six that provide
fixed-route bus service, the LRT operator (San Diego Trolley,
Inc.), and four general-purpose dial-a-rides. Over 350 transit
vehicles—buses, taxis, vans, and light rail vehicles—are de-
ployed during the peak periods to operate this system (Table 2).

This overall public transit network is officially called the
Metropolitan Transit System (MTS). However, MTS itself is
not an agency, but is the unifying name, logo, or acronym used
to represent all of the publicly subsidized transit operators in
the San Diego metropolitan area. The purpose of this paper is
to explain how the San Diego MTS is organized and governed.

FUNCTIONS OF THE METROPOLITAN TRANSIT
DEVELOPMENT BOARD

The San Diego Metropolitan Transit Development Board
(MTDB) was created in 1975 by California state legislation

Metropolitan Transit Development Board, 620 C St., Suite 400, San
Diego, Calif. 92101-5368.

(Senate Bill 101) (2). The board is empowered to plan, con-
struct, and operate mass transit guideways and to perform near-
term planning and programming in its area of jurisdiction.
MTDB is an independent agency governed by a 15-member
board of directors: four council members from the cily of San
Diego, one council member each from nine suburban cities,
one supervisor from the county of San Diego, and one repre-
sentative appointed by the governor of California.

The organizational basis for MTDB took hold with a concept
presented to the MTDB board of directors in January 1979 (3).
This concept described an agency that

‘... would determine overall transit service levels, fares,
schedules, and be responsible for public information about
transit in the MTDB area of jurisdiction. . . . The LRT operator
is but one of several contract operators for transit and freight
service operating to specifications established by the regional
transit agency. All of these contract operations would thus fit
together into a unified system from the point of view of the
public.

In a somewhat gradual and incremental way, the concept came
together in 1984 after several studies of the matter were com-
pleted (4, 5). These studies paved the way for legislative
changes completing organization of MTDB in its current form
(6). As such, the concept mirrors what has been referred to (7)
as a “‘public marketing agency approach” and has parallels to
the transit federations of some systems in the Federal Republic
of Germany (8-10).

- Over MTDB's first 10 years, the agency was best known as a
guideway development organization. MTDB planned, de-
signed, and constructed the 16-mi LRT line between Centre
City San Diego and the International Border (i.e., Tijuana) in
San Ysidro, followed by the first 4.5-mi leg of the eastern
extension, which runs from Centre City to Euclid Avenue. This
LRT system initiated revenue service on the South Line in 1981
and on the East Line in March 1986.

In addition to these development functions, MTDB is also
responsible for short-range planning and financing for bus and
rail transit systems in its area. As depicted in Figure 2, MTDB
effectively functions as an umbrella agency. MTDB owns the
assets of San Diego Transit Corporation (SDTC) and San
Diego Trolley, Inc. (SDTI), the area’s two largest transit opera-
tors. These two transit units were formed under California law
as nonprofit public corporations. In addition, MTDB owns the
San Diego and Arizona Eastem Railway Company (SD&AE),
a Nevada railroad corporation that covers 108 mi of line and
over 2,000 acres of property. The operations and maintenance
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FIGURE 1 MTDB area of jurisdiction.

of these two transit services and for the freight railroad are all
handled under separate operating organizations. Essentially, the
day-to-day functions, labor matters, and maintenance of facili-
ties are managed by these individual operating corporations.

Outside of MTDB’s ownership responsibilities, but essential
to the cost-efficient operation of public transit services in the
area, are MTDB'’s coordination powers. These functions are
specified through California state legislation (11) that provides
state transit fund administration, planning and programming

roles for MTDB over any public transit operator in the area that
receives state operating monies. These powers are translated
into various formal MTDB controls over public transit services
through these means:

e Policies, for example, on fare setting and transfers.

¢ Plans and programs, for example, the annual Short-Range
Transit Plan and the annual Transportation Improvement
Program.
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TABLE 1 SUMMARY OF MTDB AREA PUBLIC TRANSIT OPERATORS

Number of FY 86 Total FY 86 Revenue
Operator Service Area Routes Passengers Miles
FIXED ROUTE
Chula Vista Transit Chula Vista 6 868 538
County Transit Express North County, 3 99 128
Centre City
County Transit Suburban East County, 8 696 903
(Includes East County Poway
and Poway service)
National City Transit{}) National City 3 670 218
San Diego Transit San Diego, South Bay 29 24,989 9,898
East County,
Centre City
San Diego Trolley South Bay, Southeast 2 7,003 1,798
Strand Express South Bay,
Centre City 1 893 423
Subtotal 52 35,218 13,962
GENERAL PUBLIC DEMAND RESPONSIVE
E1 Cajon Express E1 Cajon 1 157 318
La Mesa Dial-a-Ride La Mesa 1 150 288
Lemon Grove Dial-a-Ride Lemon Grove 1 40 70
Poway Dial-a-Ride Poway 1 6 17
Subtotal 4 353 693
SENIOR AND DISABLED DEMAND RESPONSIVE
Chula Vista HandYtrans Chula Vista 1 48 121
County Transit WHEELS South Bay, 1 38 249
East County
National City
Dial-a-Ride National City 1 7 21
Poway Call-a-Ride Poway 1 9 43
San Diego Dial-a-Ride(?) San Diego 1 214 698
Subtotal 5 316 1,132
MTDB Area Total 64 35,887 15,787

Passenger and mile amounts in thousands

e Approval of annual budgets for San Diego Transit Corpo-
ration and San Diego Trolley, Inc.

e Approval of claims for state operating assistance.

e Grantee for federal funds.

Thus, although MTDB does not have direct control of the
suburban fixed-route bus operations nor the public dial-a-rides,
it has direct influence over the route/service definition and fare
structure for each of the operators through these powers.

As noted, MTDB’s enabling legislation has been amended in
recent years to clarify and strengthen the various coordination
roles. One amendment provided for a separate fund of state
operating monies to be established and available to MTDB for
so-called ‘“‘regional” services (12). These regional transit ser-
vices are those that are defined to be intercity and generally
have a longer passenger trip length than local services. Cur-
rently, MTDB uses these regional monies to provide service
under contract with three operators. Further, in accordance with

state law, a board policy that would require competitive award
of new regional services was prepared and adopted (13). An-
other piece of legislation granted MTDB authority to adminis-
ter and resolve disputes with regard to regional service and
funding matters (14).

Finally, an important legislative change was one that re-
quired maintenance of an areawide farebox recovery rate
(FRR) (15). Before this legislation, each operator receiving
state transit operating subsidies was bound to maintain a certain
individual FRR or possibly face the loss of funds. This legisla-
tion aggregated all subsidized transit operations together statis-
tically under MTDB to come up with a unified FRR for the
metropolitan area. In this way, an individual operator would not
be faced with possible fare structure changes, to the detriment
of a unified metropolitan system. Of interest, and of importance
locally, is that the areawide FRR has increased from a historical
low of 30.85 percent in Fiscal Year 1976—77 to 44.74 percent



Larwin 95
TABLE 2 MTDB AREA TRANSIT VEHICLE FLEET DESCRIPTION
Number of
Vehicles/ Owned by
Peak Type of Operator or Air Wheelchair
Operator Vehicles Vehicle Contractor Conditioned Lifts
Fixed-Route
Chula Vista Transit 13/9 Bus Operator 0 13
(ScooT)
County Transit 10/7 Bus Contractor 10 0
System Express Bus
County Transit
System Suburban Bu
- East County - 9/6 Bus Operator 9 9
- East County 6/5 Van Contractor 6 0
- Poway 5/4 Bus Contractor 5 0
National City 11/7 Bus Operator 8 8
Transit
San Diego Transit 298/223 Bus MTDB 297 110
DART 15/15 Taxi Contractor 15 0
San Diego Trolley 30/24 LRV MTDB 6 30
Strand Express 12/12 Bus Contractor e =0
Total 358/268 Buses 338 140
30/24 Light Rail Vehicles 6 30
15/15 Taxis 15 0
6/5 Vans 6 0
General Public Dial-a-Ride
E1 Cajon Express 25/25 Taxi Contractor 0 0
La Mesa 15/15 Taxi Contractor 0 0
Dial-a-Ride
Lemon Grove 3/3 Taxi Contractor 0 0
Dial-a-Ride
Poway Dial-a-Ride 2/1 Station Contractor = _0
Wagon
Total 45/44 2 0
in Fiscal Year 1985-86 (16). This increase paralleled MTDB
MIbe fare policies initially adopted in 1977 and strengthened by the
legislation previously mentioned.
METROPOLITAN TRANSIT SYSTEM DESCRIPTION OF ORGANIZATION
P o S
& s MTDB is divided into three basic departments: engineering and
| construction, planning and operations, and finance and admin-
L I istration. These departments are augmented by in-house legal
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FIGURE 2 MTDB functional organization chart.

administration.

ANNUAL PLANNING PROCESS

The annual planning process, as shown in Figure 3, weaves the
following within the Short-Range Transit Plan (SRTP) (16)
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annual update: the Transportation Improvement Program (TIP),
individual operator budgets, claims for state and federal operat-
ing assistance, and receipt of state and federal grants. Adoption
of transit development goals and objectives takes place in fall
each year and leads to the update of the SRTP by the following
August. This plan is drafted in the spring to guide final pro-
cedures of the TIP, operator budgets, and claims. The SRTP,
adopted in the summer, leads to the submittal of grant
applications.

In close cooperation with the short-range planning is the
long-range planning, as carried out by the metropolitan plan-
ning organization, the San Diego Association of Governments
(SANDAG). SANDAG is responsible for development and
adoption of a Regional Transportation Plan (RTP), which con-
tains the long-range multimodal plan for transportation im-
provements in the region. The metropolitan SRTP must be
found consistent with this long-range RTP. To promote this
coordination, two key agreements define the separation and
coordination of mutual responsibilities in planning and pro-
gramming between MTDB and SANDAG (17, 18). As a result,
specific planning and programming responsibilities define a
partnership to cooperatively establish common goals and
objectives.

UNIFIED MTS SERVICES

A number of devices are used to coordinate services and
projects among the affected agencies and MTS operators. A
primary method for communication is through the General
Managers’ Group. This group, composed of the general man-
agers of all fixed-route operators, normally meets twice
monthly. The intent of this body is to foster high-quality MTS
services through communication and cooperation, as well as to
attempt to resolve any differences at the management level

Planning Guidelines

Draft

Metro Area Plan
Final/ Annual Element
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rather than at the board level. Supporting the general managers’
group are other committees:

o Fare pricing and operation task force
e Regional transit marketing group
o Regional transit service advisory committee

The following are examples of key aspects of the MTS that
serve to coordinate and unify services:

e Fare structure: an agreement that establishes a uniform
fare siructure for the metropolitan area providing basic fares
and transfers between operators.

e Monthly passes: an agreement (19) that establishes
monthly passes valid on all fixed-route transit services in the
metropolitan area and a formula for distribution of pass fare
revenue.

¢ Telephone information: a service that provides a central
transit telephone information system for all fixed-route
operators.

e Route numbering: a system of uniform route numbers
established to avoid duplication and confusion between
operators.

CONCLUSIONS

Because each urban area is unique, it requires a unique ap-
proach to the institutional aspects of providing public transpor-
tation service. Although the specifics of what works in San
Diego may not be transferable to other regions, the ingredients
that are needed for providing cost-efficient public transporta-
tion services and for programming future developments appear
to be transferable. The San Diego MTDB organizational form,
through having different organizational units, also possesses
the following characteristics:

Tip
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FIGURE 3 MTDB planning process and schedule.
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1. A central, single legislative body that makes all metro-
politan transit policy decisions. The objective of such a body
is to set consistent service, development, and investment policy
across all transit providers to effect system uniformity and ease
of use by all community residents.

2. A clear and efficient decision-making network. There
must be a conscious effort to coordinate and communicate with
all affected agencies. Final decision-making authority must be
clearly identified and the decision processes outlined. Owner-
ship of the two major operators and legislated coordination
powers solidify the MTDB and force it to have such a network.

3. The power of financing projects and services. Primary
planning and regulatory authority comes by virture of holding
the funding powers. The management and allocation of finan-
cial resources are necessary to carry out required explicit and
implicit authorities.

4. Board members who are locally elected officials and
appointed by their city councils. This board form encourages
MTDB management to work closely with counterparts at the
local level and promote joint, cooperative MTDB-city actions.

5. Separation of development functions from opera-
tions. Significant management attention and energies are
needed for effectively carrying out both functions—this organi-
zation form allows it.

From the San Diego metropolitan area experience, the fol-
lowing are advantages and disadvantages of this organizational
form:

Advantages

1. Significant attention is devoted to medium- and long-
range planning and tying in future transit project services and
programs with land use decisions.

2. Apparently because it functions as a development agency
and not an operator, unbiased attention can be given to the
financial management of operating resources.

3. The separation of planning and development from opera-
tions allows operating management to remain closer to the day-
to-day operations and maintenance of transit services.

4. Lobbying for operations and capital funds at the local,
state, and federal level is on an areawide basis and effectively
includes all local jurisdictional units.

5. Inclusion of multiple operating agencies, through con-
structive competition, sharpens operating decisions as well as
policy decisions, leading, it is hoped, to improved cost efficien-
cies in the provision of service. In addition, the existence of
multiple operators forces more attention on the coordination of
transfers between routes.

6. The engineering and short-range planning activities for
area transit services and projects are centralized and directly
related to each other.

7. Independent operator identities create spirit and pride in
the individual organizations, promoting innovation and cost-
effectiveness.
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Disadvantages

1. Independent operator identities create spirit and pride in
their individual organizations, promoting rivalry and jealousy.

2. Despite what may be clear lines of authority, the exis-
tence of multiple operator governing boards has the potential
for delaying decisions and promoting jealousy.

3. There is the potential for duplication of work when the
paths of authority and decision-making powers are not clearly
outlined.

4. To work smoothly requires the cooperation of top man-
agement from all agencies, with a corresponding commitment
to a unified operation.

5. Financial decisions that might be in the best interest of
the region will have different impacts on each of the operating
agencies, causing those that receive negative impacts to react
adversely to such decisions.
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