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Planning Process for the Design of
Integrated Fixed- and Flexible-Route

Bus Service in Rochester

Michael Meyer, Department of Civil Engineering, Massachusetts Institute of

Technology

Demand-responsive transportation is an accepted form of transportation
in small and medium-size cities. However, as these types of systems are
introduced into larger urban areas that already have fixed-route services,
the systems and the preceding planning process necessarily become more
complex. This paper describes the planning process that was used in the
design of an integrated fixed- and flexible-route system in one suburb of
Rochester, New York. The system is one component of a federal dem-
onstration project designed to evaluate the feasibility of such systems in
major metropolitan areas. A description is given of the planning ap-
proach taken and the methodologies and analyses used. The use of a
simulation model to determine the extent of the dial-a-bus service area
in the suburb and a logit model to predict the expected demand for such
service is described. In addition, the methodology developed for the
system integration design, i.e., the combination and coordination of
existing bus service with flexible-route services, is explained. Provision
of opportunities for public involvement during the planning process is
also described.

As people, industries, and activities have shifted from
the high-density central city to the lower and medium-
density suburbs, conventional line-haul public trans-
portation has been unable to serve newly emerging travel
demand. Rochester, New York, has experienced this
reorientation of metropolitan growth, In 1960, 54 per-
cent of the population of metropolitan Rochester lived
within the boundaries of the central city, whereas in
1970 only 36 percent lived in this area. In Rochester,
as in other major urban areas, this increased growth in
the suburbs has increased the desire for intersuburban
transportation. However, the bus network serves only
the central-city residents and those in the suburbs who
travel directly to the downtown district.

In August 1973, the Rochester-Genesee Regional
Transportation Authority (RGRTA) implemented a new
type of transit service designed to serve the lower and
medium-density suburban areas where little or no ser-
vice existed. This system, known as PERT (PERsonal
Transit) Dial-a-Bus, offered a flexible, demand-
responsive, door-to-door service in Greece, a suburb
bordering the central city. The main purpose of PERT
was to serve intracommunity trips and provide feeder
service to regular line-haul transit routes (1).

In April 1975, the PERT system became part of a
federal demonstration project sponsored by the Service
and Methods Demonstration Program of the Urban Mass
Transportation Administration. Specific objectives of
the demonstration project were to

1. Increase the level and quality of transit service,

2. Improve transit coverage (through system ad-
justment),

3. Test the effectiveness of various operating strat-
egies, and

4, Test the use of automated scheduling and dispatch-
ing systems.

Three suburban service areas in the Rochester area
were chosen as sites for the demonstration.

This paper examines the planning process used for
the design and implementation of service in Irondequoit—

the second suburb to receive such service—by looking at
the techniques used, the alternative system designs
evaluated, and the final system design that was imple-
mented. It is not the purpose of this paper to present a
detailed description of the techniques used nor to present
an in-depth analysis of individual components in the
overall system design. Such discussions are presented
elsewhere (2). However, one of the most formidable
barriers to solving a problem is the process used in its
solution. This paper describes only one approach used
in planning a demand-responsive transit service, but
some of the methods used and system alternatives con-
sidered are applicable to future design efforts.

BACKGROUND

Unlike Greece, Irondequoit was served by a larger num-
ber of conventional bus routes. Analysis of bus cover-
age showed that during the peak hours 80 percent of the
town's population lived within 0.625 km (0.4 mile) of a
bus route, During the off-peak periods, this figure ap-
proached 75 percent. An important characteristic of
these bus routes, and one that directly affected the final
service design, was that they were radial routes serving
the north-south travel patterns within Irondequoit and
travel to downtown Rochester. The percentages of local
trips within Irondequoit for each bus route before the
routes were changed as part of the new service design
(taken from 1975 ridership counts) are given below:

Percentage of Local

Route Trips =
Number Midday Evening

5 10 6

7 1 0

9 2 1.5
10 6 No data
12 0 No service

These data should be contrasted with the following data
for Irondequoit taken from a 1974 New York State De-
partment of Transportation travel survey, which found
that 52 percent of the trips originating in Irondequoit also
had destinations there and thus that the existing transit
service was not serving a large portion of the travel de-
mand in Irondequoit (data are for trips by all modes):

Trip Number Percentage
Within lrondequoit 105 900 51.9

To Kodak Park 3 850 1.9

To Greece 6 080 3.0

To central business district 14 500 7.1

To the rest of Rochester 47 300 23.1

To the rest of the metropolitan area @EQO 13.0
Total 204 230 100

It was decided that PERT would try to serve this demand
better.
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Another factor that affected the design of the Ironde-
quoit service was the existence of PERT Dial-a-Bus in
Greece. That service had been designed so that a high
degree of demand-responsive transportation was pro-
vided during the day and subscription services comple-
mented the many-to-many services during the peak
hours. When the time came to begin the Irondequoit de-
sign process, the Greece system had been in operation
for about 2 years. Ridership had reached a somewhat
stable level, and daily level-of-service characteristics
remained consistent. The use of a computer for cus-
tomer scheduling was about to begin; when that was suc-~
cessfully implemented, it was to be followed by
computer-assisted experimentation with fare and priority
variations for different categories of customers. Be-
cause of this, it became the objective in Irondequoit to
experiment with a more hybrid and possibly less demand-
responsive service concept. Even if there had been a
desire to emulate the Greece experience, the large num-
ber of fixed bus routes in Irondequoit did not permit such
a simple solution.

DEMAND ANALYSIS

An integral part of planning the dial-a-bus system for
Irondequoit involved being able to predict the service
demand that would result from various service designs.
Major tasks in this process included identifying the pop-
ulation most affected by the new transport system (dem-
ographic data), determining existing travel patterns,
identifying major trip generators and attractors, and
forecasting travel demand.

Although some demographic changes had occurred
since 1970, the 1970 census still provided a good ref-
erence for important community statistics. For plan-
ning purposes, the base zone system used to aggregate
the data was divided into 10 planning areas according to
geographical and community considerations. Data such
as number of households, total employment, number of
automobiles, and population density were collected for
each planning area. Information was gathered on the lo-
cation and trip-making impact of hospitals, schools,
apartment complexes, shopping areas, and other major
employment centers.

Figure 1 shows the location of some major trip gen-
erators and attractors within Irondequoit. A large num-

Figure 1. Activity centers in Irondequoit.
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ber of the activity centers are located within two cor-
ridors defined by St. Paul Avenue and Ridge Road. Given
that the final system design was to service as much of the
town as possible and at the same time provide service to
major activity centers, these two corridors became the
focus of design efforts.

Market segments that were identified and analyzed in
Irondequoit included the elderly, low-income people,
day-care-age children, households with and without auto-
mobiles, and current transit users. Analysis of census
data for Irondequoit showed a relatively high percentage
of elderly—13 percent as compared to a national average
of 10 percent. This percentage has increased since the
1970 census as a result of construction of a number of
apartment complexes for the elderly in the Irondequoit
area. Irondequoit also had more women in the labor
force than any other part of metropolitan Rochester—42
percent—which implied a potential transportation need
for children of day-care and nursery-school age.

A number of demand models specifically designed for
demand-responsive transportation were considered for
the analysis of potential demand. Included in this pro-
cess were a model developed by the Mitre Corporation
(3), the market share model developed by Lerman and
Wilson (4), and the methodology used in the demand
analysis for the PERT system in Greece. None of these
models, however, was found to be appropriate as a fore-
casting tool in the Irondequoit design process. A model
was needed that not only predicted the amount of demand
but also the spatial distribution of that demand. In addi-
tion, the model should be sensitive to service character-
istics such as fare, travel time, wait time, and a num-
ber of socioeconomic characteristics of the various
special markets.

Given these considerations, a disaggregate demand
model was designed to estimate travel demand for dial-
a-bus service in Irondequoit. The model was of the fol-
lowing form:

P(f,,d0,ma) = exp (Ury moa0)/ D, X (Uram) ¢h)
f,:‘il,lm

where

P(f,, mo, do) = probability of a given frequency of des-
tination and mode choice and
Usam = utility of alternative (f, d, m).

The utility function was assumed to be a linear com-
bination of independent variables that reflects socioeco-
nomic characteristics (household size, income, automo-
bile ownership, and residential location), attractiveness
of destination (retail employment), mode-specific vari-
ables (automobile bias and availability of transit), and
generalized travel cost (money and time).

One problem faced in the model formulation was the
value placed on one component of the time variable—
out-of-vehicle travel time, Unlike fixed-route bus ser-
vice, many-to-many service consists of two basic types
of demand—requests for immediate pickup and requests
for service made some time before desired pickup. In
the case of shopping trips, the return portion of the trip
will usually be an immediate request whereas the initial
request for service will be made ahead of time. There-
fore, what should be the value of out-of-vehicle travel
time? The value chosen for this variable was 30 min,
the time from pickup request to actual pickup as de-
termined from the PERT Dial-a-Bus system in Greece.
This figure was subsequently used as the basis for a
sensitivity analysis to determine how sensitive the model
results were to changes in out-of-vehicle travel time



(they were found to be extremely sensitive),

One distinction made for the demand analysis was the
separate consideration of shopping trips. This was par-
ticularly appropriate because shopping had become one
of the major trip purposes served by the PERT system
in Greece. According to an on-board survey conducted
in Greece, 39 percent of all many-to-many trips were
classified as shopping trips. People who currently used
the fixed bus routes in Irondequoit were also surveyed
in order to estimate the number of passengers who would
use a modified service.

The model results were used primarily to verify ex-
isting estimates of potential demand, which were based
on experiences in the Greece system and in demand-
responsive systems elsewhere in the country, and the
existing socioeconomic characteristics of Irondequoit.
The model was used to provide input for simulation (de-

Figure 2, Off-peak bus routes.
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Figure 3. Mix of bus services implemented in Irondequoit.
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scribed later in this paper), but this input also included
what common sense said would probably happen. The
model results (a predicted 1,1 percent market share)
were quite reasonable,

SYSTEM DESIGN

An important aspect of the Rochester demonstration
project is the concept of system integration, i.e., the
combination and coordination of existing fixed-route
with flexible-route service. There are several ap-
proaches to the design of an integrated transit system,
among them (a) simply superimposing the new flexible-
route services on the unchanged fixed routes or (b) per-
forming route rationalization, a procedure in which
modifications made to existing fixed routes are then in-
tegrated with flexible-route service. The objective of
route rationalization is to reduce the cost of transit ser-
vice in lower density and medium-density areas where
fixed-route service is carrying people at a relatively
high cost per passenger.

The following considerations motivated the system
design process in Irondequoit:

1. A different service plan from that used in Greece
should be used so that the two approaches could be com-
pared.
2. Existing fixed routes in Irondequoit should be
changed in such a way that people still have a compar-
able service option at comparable cost.
3. Fixed- and flexible-route service options should
be used in addition to many-to-many, flexible-route, |
dial-a-bus service.

The final design was a hybrid system in which some |
fixed routes were left, others were modified or elimi-
nated, a new fixed route was added in the Loop to con-
nect principal demand generators and attractors, and
dial-a-bus service was introduced in a fairly limited
part of central Irondequoit.

The development of a planning methodology for the
Irondequoit system integration design (5) was based on
a dual approach: an analysis of the adequacy of the ex-
isting fixed-route bus system and an evaluation of sys-
tem economics. Information on the service provided by
the fixed-route bus system and corresponding ridership
was necessary for deciding which routes should be mod-
ified. It also helped in determining an areawide network
of transit service that efficiently combined all types of
transit, ensured coordinated transfers, and served major
origin-destination patterns. Specific tasks in this analy-
sis included the following:

1. Examination of present fixed-route service in po-
tential dial-a-bus service areas,

2. Investigation of the cost characteristics of each
route,

3. Separation of unprofitable and profitable-to-
marginal routes, and

4. Analysis of actual savings that would accrue by
substituting demand-responsive service,

The strategy followed by the demonstration staff was
to make no drastic change in a sound peak-period bus
network; the dial-a-bus service was thus planned mainly
as a feeder service to the fixed-route system. Five bus
routes ran during the midday off-peak period (Figure 2),
Each of these routes was analyzed by using information
such as headways, ridership, and the location at which
one bus could be taken off the schedule without adversely
affecting the rest of the route. The Irondequoit services
that were eventually implemented are shown in Figure 3.
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The Summerville Shuttle serves the corridor north of
the dial-a-bus service area formerly served by route 5.
The advantage of this scheme was that it added one bus
(the Summerville Shuttle) and allowed one bus to be elim-
inated from the route 5 and route 7 schedules, resulting
in a net saving of one bus. It also provided a new link
between the residential Summerville area (route 5 cor-
ridor) and Irondequoit Plaza, a major shopping center.
Because the original bus schedule had an exceptionally
long layover time, the Summerville Shuttle could also
offer some flexible routing and still maintain the original
route 5 schedule. On request, the shuttle bus would de-
viate along specified corridor routes. This concept has
been referred to as loop deviation. The Summerville
Shuttle meets the route 5 bus at Ridge Road for timed
transfers and allows transfers to routes 7 and 11 at the
same location, The fare for this service is $0.40 ($0.20
for senior citizens), and a loop deviation costs an extra
$0.10.

The Irondequoit Loop runs counterclockwise along
Ridge Road, Kings Highway, Titus Avenue, and Hudson
Avenue, linking most of Irondequoit's activity centers.
Many local trips that were not possible on the radial
fixed-route system can now be made. Passengers may
board and leave Loop buses at all specially marked stops
and may transfer to or from fixed bus routes, shuttle,
and dial-a-bus at appropriate stops. Fares for this
service are $0.25/passenger, $0.20 for senior citizens
and the handicapped, and $0.05 for a transfer to or from
a Regional Transit Service (RTS) shuttle route.

One possibility for evening service was the elimina-
tion of all service in Irondequoit. This could have been
justified by the light ridership in this period and the
greater flexibility and doorstop service offered by dial-
a-bus. However, after 9:00 p.m. only two buses are
used on most routes, the minimum necessary to make
the downtown meets. Therefore, cutting routes in
Irondequoit would help RTS, the transit operator, only
until 9:00 p.m. If such a limited cut were made—from
7:00 to 9:00 p.m., for example—the confusion of the con-
stant changes in service between time periods would not
be worth the savings that would result from cutting 2 h
of bus service.

Another possibility, and the one that was chosen, was
to leave early-evening service substantially intact and
to improve late~evening service (after 9:00 p.m.) by pro-
viding greater coverage. In this service, named Urban
PERT, bus service aiter ¥:00 p.m., not oniy in ironde-
quoit but also along the remaining portions of routes 5,
7, 9, and 10 between Irondequoit and downtown Rochester,
was taken over by PERT. PERT was to follow the late-
night 65-min cycle in order to allow transfers downtown
and was to provide some route-deviation service on these
routes. This deviation was made possible by the fact
that some routes did not need the full cycle time allowed
to complete their runs. This deviation service should be
particularly appealing during the late-night period when
personal safety is a concern of many people. Given the
low patronage and the capability of one route-deviation
bus to serve fixed-route corridors, another advantage
of the PERT takeover of the late-evening service was the
possibility of using fewer buses than had previously been
used. However, at the beginning of the service, four
buses ran these routes, as was the case during the RTS
operation.

The fares for Urban PERT are $0.25 to or from reg-
ular RTS stops and $1.00 to or from special-zone re-
quest stops ($0.25 for each additional passenger making
the identical trip); the elderly and the handicapped pay
$0.20 to or from each regular stop and $0.50 for a
special-zone request.

The main issue for the midday routes was the degree

to which fixed-route service would be cut back when
PERT services began. Eliminating a large portion of
this service would tend to increase vehicle productivities
on PERT and would save money for RTS. However,
given the nonlocal nature of the fixed-route trips, level
of service for those using these routes would deteriorate
if the routes were cut. This made wholesale cutbacks
in fixed-route service unattractive. However, there
were cases when fixed routes served very few people
(e.g., route 12) or closely paralleled other lines (e.g.,
routes 5 and 7) and cutbacks became more reasonable,

New fixed-route PERT services that covered the same
corridor as current routes but with an improved service
pattern were an alternative that fell somewhere hetween
retention and elimination of routes. PERT could provide
new fixed-route service linking sections of Irondequoit
that had been inaccessible by bus. Another possible
PERT service on fixed-route corridors was route de-
viation, which would allow cutting current routes with-
out eliminating all corridor service.

For any corridor in Irondequoit, the choice was be-
tween current fixed-route service (if any), substitution
of a PERT fixed-route service, or no corridor service.
The major factors in making this choice were current
ridership, the resulting cost savings if a route were cut,
and the improvements in ridership and connectivity to
activity centers and reductions in walking time that
would occur with a new PERT corridor service, With
these factors in mind, a network of fixed routes and
route-deviation services was designed. The interrela-
tions among the various routes were also considered so
that routes and schedules would be coordinated as much
as possible.

SERVICE-AREA BOUNDARIES

The issue of service-area boundaries was addressed
primarily from the standpoint of how much of Ironde-
quoit should be included in the many-to-many dial-a-
bus service zone. The extent of dial-a-bus service in
Irondequoit became a much debated issue during the
months before service implementation. Many groups,
and thus many viewpoints, were involved in this debate,
but the issue quickly became one of either offering ser-
vice to the entire town—a position held by some com-
munity groups—or designing a reduced service area in
which a higher level of service would be provided to a
sialler number uf people. It was feit, however, that
the number of vehicles that could be allocated to the
Irondequoit service might be too small to provide ade-
quate service to the entire town. Thus, a simulation
model developed at MIT was used to evaluate different
service-area configurations with a varying fleet size.
The model traced demands for service from their oc-
currence through assignment and actual pickup and de-
livery. The critical outputs of the model included level-
of-service variables such as average wait and ride times
for passengers using the system. The inputs to the
model described the vehicle system, the operating en-
vironment, and the characteristics of service demand.
The simulation model analyzed the impact of different
service characteristics (e.g., number of vehicles, de-
mand rate, and service area) on the level of service
provided to passengers.

The use of the simulation model in the planning pro-
cess is shown in Figure 4. Because the model and its
use have been described elsewhere ((j, 7), a more de-
tailed description will not be given in this paper.

The purpose of this simulation model is primarily to
predict system performance for a large number of
service-area configurations and vehicle sizes. Unfor-
tunately, the model is expensive to use and is not readily



Figure 4. Role of simulation in the planning process.
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available for design work. However, new descriptive
supply models are being developed that will predict sys-
tem level of service and will also be inexpensive and
simple to use (8).

The final decision on the boundaries for the many-to-
many service reflected a desire by the project staff to
follow a cautious strategy in system design. It was much
better to start with a small area, an area which could be
served reasonably well, and then expand into different
sections when the demand built up and the system showed
stable performance. The staff did not wish to repeat
experiences elsewhere where maximum service on the
first day of operation contributed to eventual system
failure (9).

CITIZEN INPUT INTO THE
PLANNING PROCESS

There were three important participants in the Ironde-
quoit public involvement process: an ad hoc citizens'
advisory committee of PERT to specify local transit
needs; the demand-responsive demonstration project
committee of RGRTA; and the town officials of Ironde-
quoit who wished to see a PERT system that fit in with
the town's growth policy and transportation goals.

The citizens' committee was appointed by the Ironde-
quoit Town Board during the summer of 1975 at the re-
quest of RGRTA. Its main role was to provide intense
local feedback during the planning process and to chair
citywide meetings that were to be held before implemen-
tation of PERT service.

In its first meeting, the citizens' committee was in-
troduced to the important impacts of PERT, how it func-
tioned, and what the committee's role would be in de-
veloping the plan. It was decided in the next meeting
that two citywide meetings would be held in September
to help Irondequoit residents understand what PERT
could mean to their community. An afternoon and an
evening session included the following activities: a slide
presentation on the PERT Dial-a-Bus experience in
Greece, promotion of the special service to downtown
Rochester for the handicapped and the elderly (with a
vehicle on display), a technical presentation by the proj-
ect staff, and a question-and-answer period. During the
meetings, the people of Irondequoit expressed concern
over a reduction in fixed-route service and the imper-
manence of a demonstration project as well as an inter-
est in a less personal subscription service for a lower
fare. After the initial survey of public opinion, the
citizens' committee continued to meet regularly with
RGRTA and PERT staff and participated in the prepara-
tion of the final service plan,

In December, a formal presentation concerning ser-
vice concepts for Irondequoit was made to the citizens'
committee by the technical staff. The reasons for each
proposed service design were discussed and, although
reservations were expressed about not including the en-
tire town in the service area, the trade-offs involved in
an incremental strategy of cautious expansion were clear
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and the citizens' committee supported the plan.
CONCLUSIONS

The evaluation of the dial-a-bus system implemented in
Irondequoit will provide useful information on the role of
demand-responsive transportation in a metropolitan
transportation network. This paper has addressed an-
other important factor in demand-responsive transporta-
tion, i.e,, the process used to design such services. Al-
though it is not expected that many such planning efforts
will include as many analyses and tasks as did the Iron-
dequoit process, some conclusions have been reached
that can be considered generally applicable,

The estimation of demand is a task that can best be
accomplished by evaluating prior experience and deter-
mining its relevance to the particular situation in ques-
tion. In Rochester, the existence of PERT Dial-a-Bus
in Greece helped in estimating potential demand for dial-
a-bus in the neighboring suburb. The formal model de~
veloped was used solely to determine the consistency of
these estimates.

Much has been written about the value of and the need
for publie involvement in any planning process. The
necessity of such involvement is even more apparent
when a demand-responsive system is designed because
the service concepts involved are unfamiliar to people
used to traditional fixed bus routes. The members of
the Irondequoit citizens' committee were very helpful in
explaining and promoting the new service, identifying
different system options, and participating in system
evaluation,

One of the major issues of system design usually de-
bated in the public arena is the size of the service area:
Who will get service and who will not? The planner
must have available some means of analyzing different
service-area configurations, given different vehicle
fleet sizes. In Rochester an expensive simulation model
was used to provide this analysis, but models are being
developed that will be less expensive and easier to use.

In recent years, demand-responsive transportation
systems have gained acceptance as a workable means of
transportation in medium- and small-size cities. The
question that remains unanswered is, What can be the
role of such systems in larger metropolitan areas ? Just
as the systems themselves become more complicated
when designed for larger urban areas, so too the plan-
ning process necessarily becomes more complex. The
eventual success or failure of such systems will thus
greatly depend on the ability of the planning process to
handle this increased complexity.
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Findings of a Study to Estimate
the Effectiveness of Proposed
Car-Pool-Incentive Policies

Jeffrey M. Bruggeman and Richard B. Rubin, Peat, Marwick,

Mitchell and Company
Frank Griffiths, Market Facts, Inc.

This paper summarizes the findings of a car-pooling impact study con-
ducted for the Federal Energy Administration. The aim of the study was
to estimate the impacts of various proposed car-pool-incentive policies on
work travel. A market research methodology was adapted to estimate
modal-split impacts under various policy conditions and corresponding
estimates of vehicle kilometers of travel and fuel consumption. A trade-
off model was used to simulate modal bekavior under 14 representative
car-pool-incentive policies and nine travel-time sensitivity tests. Paired-
comparison responses on work-trip preference collected by a specially
designed survey were the primary input to the trade-off model. The
study produced two major sets of results: (a) tabulations and cross tabu-
lations of the survey data and (b) estimates of the impact on modal split,
vehicle kilometers of travel, and fuel consumption from policy simula-
tions of the trade-off model. Gasoline rationing was found to be the
maost effcotive policy for reducing vehicle Kilomisiers of Uavel and fuei
consumption. Substantial surcharges on gasoline sales and parking in the
central business district or in facilities of major employers were moder-
ately effective. Purely incentive policies such as tax rebates to car-pool
members and car-pool matching programs were not very effective. If
practical policies for achieving significant discriminatory travel-time ad-
vantages for high-occupancy vehicles could be implemented, they would
be moderately effective.

Car pooling has tremendous potential for conserving
transportation energy in urban areas. Despite the sim-
plicity of car pooling, Americans have been reluctant to
take advantage of its many benefits. Recognizing this
problem, the Federal Energy Administration (FEA)
sought to determine the incentives and disincentives that
will encourage people to alter their basic travel habits.

PURPOSE OF THE STUDY

Significant car pooling already exists in most urban
areas but does not approach its full potential. The FEA-
sponsored study of car-pooling impacts was specifically
designed to select representative policies and assess
their potential for reducing vehicle kilometers of travel

and energy consumption through their impact on modal
choice. The study concentrated on the type of travel
that has the greatest car-pooling potential—the work
trip in urban areas.

Many policies have been proposed for encouraging the
formation of car pools. The following were selected for
evaluation in the study:

Gasoline rationing,
Four types of parking-rate adjustment,
Two levels of gasoline surcharge,
A toll surcharge,
Rcbate for car-pool menibers,
Three types of car-pool matching improvement
programs,
7. Two programs to improve the availability of mid-
day transportation, and
8. Nine sensitivity tests of travel-time changes.
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These policies (with the exception of the sensitivity
tests) were applied to specific target groups at levels
representative of typical, administratively feasible
programs.

METHODOLOGY

Because the decision on whether or not to car pool is
highly subjective, a quantitative market research ap-
proach was used instead of a traditional modal-split
methodology. The study methodology is presented in
greater detail in a paper by Rubin, Bruggeman, and
Griffiths in this Record.

Market Research Approach

Research techniques used in a marketing context to eval-





