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THE ADMINISTR A TOR 

DEPARTMENT OF TRANSPORTATION 
URBAN MASS TRANSPORTATION ADMINISTRATION 

WASHINGTON, D.C . 205 90 

I wish to bring your attention to this report which contains surmnary 
contributions from the Forum on Transit Pricing Techniques to Improve 
Productivity that convened at Virginia Beach in March 1979. The 
meeting was arranged to assist UMTA's Office of Service and Methods 
Demonstration in charting new directions for fare-related research 
and demonstration development. The Forum assembled distinguished 
researchers and practitioners that presented important guidance as 
to the actions needed to advance the state of the art of transit 
pricing. 

We are pleased with the information compiled. The pricing of public 
transportation is an area of growing concern as scarce tax dollars 
raise the importance of fare box revenues as a source of transit 
financing. It is becoming clear that we must find improved techniques 
for defining and implementing pricing policies commensurate with 
service provided and desired impacts on segments of the transit 
market. Pricing policies affect all aspects of our transit service: 
efficiencies, system productivity and performance, and user con­
venience and attraction. · 

UMTA is committed to developing information to assist local decision 
making on fare policies. This report is a step toward establishing 
what is known and a guide to our research efforts. We look forward to 
working with transit operators, local government officials, 
researchers, and others in advancing industry practice. We welcome 
your expressions of interest in this research area and/or conment 
on the material presented in the report. 

Sincerely, 

~ .. (!.~ 
Theodore C. L{J 





FORHJORD 

The Pricing Forum was a two day meeting consisting of 
general and focused discussions of transit pricing policies, 
recent advances, technological issues and research require­
ments. The overall perspective of and motivation for the 
forum was that pricing and fare-related innovations can 
play important roles in improving transit efficiency and 
increasing trans i t appeal, and that improvements in public 
transportation pric ing will be a major response to increas­
ing subsidy constra ints. 

The following pages su11111arize the content of each of 
the sessions, with emphasis on identifying the directi ons 
in which pricing innovation might proceed. The highli ght­
ing of the major poin ts made by plenary session speakers 
is followed by summaries and abstracts . Each section 
contains Workshop Presentation Abstracts that descri be 
current research devel opment, and demonstration activities 
being undertaken by local governments, often with sponsor­
ship by the Service and Methods Demonstration Program of 
the Urban Mass Transportation Administration, U.S. Depart­
ment of Transportat ion. 

Texts of major speeches appearing in italics under­
score major themes pursued by forum participants. 

The final section of this report contains an annotated 
bibliography and list of forum participants. 
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HIGHLIGHTS OF PLENARY SESSIONS 

After calling the meeting to order, Alinda Burke, Vice President 
of Public Technology , Inc., discussed the purpose of the forum and the 
role of Public Technology and the Urban Consortium for Technology 
Initiatives. She stressed that there is a need to discuss the largely 
technical issues and benefits of pricing innovations in non-technical 
terms so tnat they mi'ght be better understood by lay people. 

Ronald Fisher, Director of UMTA's Office of Service and Methods 
Demonstrations, described the evolution of the UMTA transportation 
pricing program, and the increased contemporary importance of pricing 
and fare-related innovations. Bert Arrillaga, Chief of UMTA 1s Pricing 
Policy Innovations Division, elaborated the activities of the pricing 
program in developing new concepts, implementing demonstrations, eval­
uating locally-initiated projects, and sponsoring longer-range research 
and information di"ssemination activities. He stressed that the major 
objective of the forum was to solicit guidance for his program. 

James Scheiner, Secretary for Administration, Pennsylvania Depart­
ment of Transportation, presented a paper stressing the need to achieve 
a major shift to transit fare prepayment and move away from reliance 
on cash payment for individual trips. He discussed the attributes of 
prepayment, the variety of payment methods and plans that are develop­
ing, and the paramount importance of prepayment in helping secure 
increased user revenue to support industry growth in the 1980 ' s. 

Harold Geissenheimer, General Operations Manager of the Chicago 
Transit Authority, presented a paper relating the efforts that pricing 
innovations serve in modern transit operations and surveying pricing­
related innovations in North American and European cities. He noted 
that-: -

• Fare revenue is a vita1 source of system finance. 

• The controversial nature of fare changes makes achieving broad­
based political support for pricing policies essential. 

• Pricing and fare innovations are important components of mar­
keting efforts. 

• Special services should be matched with pricing variations to 
maximize user appeal . 

• Fare policies should bear strong relation to the costs of dif­
ferent services, and service components. 

• Pricing innovations should be evaluated for their impact on 
transit efficiency. 
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• The social, political, and environmental effects of pricing 
changes and innovations should be considered along with their 
impacts on transit finances. 

• Transtt operators should coordinate thetr pricing innovations 
with other transtt, transportation, and urban pr6grams1 

Mr. Geiss,enheimer's speech was commented on by Michael Kelly, 
Manager of Advertising and Publtc Relations, Port Authority of Alle.,­
gheny County, and Ronald Tober, Assistant Director of Operations ot 
the Massachusetts Bay Transportation Authority. Kelly stressed the 
marketing role of pricing and related PAPs general pricing policy, 
PAT has found that users are quite willing to pay re1atfvely high 
fares for quality and convenient service. Tober discussed efficiency 
effects of pricing innovattons, noting improved boarding speeds result­
ing from the MBTA pass program, and its experience with very low fares . 
in off-peak periods. 

Paul Dygert, Transportation Program Manager of Peat, Marwick, 
Mitchell and Co., presented a paper on transit research needs. He 
emphasized that transit service and pricing policies have to be based 
on both the objectives that transit hopes to meet, and the needs and 
preferences of the specific market sub-groups related to the objectives. 
He concluded that transit commonly does not adequately tailor services 
to the needs and preferences of its present and potential users and that 
it must do so if it is to have any meaningful increased impact on con­
gestion, energy conservation, and air quality. 

Ronald Hollis, Chief of the Office of Financial and Program Anal­
ysis, Division of Mass Transportation, California Department of Trans­
portation, commented on the transit impacts of California's Proposition 
13. So far, only a few operations have been very strongly effected by 
curtailed property tax support, but this may worsen in the future. 
Hollis forsees growing subsidy constraints and feels that innovative 
fare policies can minimize the effects of increased user funding of 
transit expense. 

In a Charge to the Workshops, Ronald Fisher encouraged partici­
pants to offer their opinions, suggestions, and reconmendations that 
will help UMTA improve its transit pricing activities. He reiterated 
the major themes brought out by other speakers, and emphasized UMTA's 
concern to enlist the support of transit pricing experts to help meet 
contemporary challenges and implement effective innovation. 
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OI?ENWG COMMENTS 

ALJNI)A C. BURKE 
'VICE PRESIDENT 

PUBLIC TECHNOLOGY, INC. 

It is my pleasure to welcome you aZZ to this meeting on Transit 
Pricing Techniques to Improve Productivity, A Forum on Recent Advances 
and New Directions. Our purposes are to discuss the state-of-the-art 
in transit pricing policies and related issues and to chart new direc­
tions to guide UMTA's transit pricing research and demonstrations pro­
gram. 

I would Zike to say just a few words about the sponsors of the 
forum. 

• The mission of the Pricing Policy Innovations Division 
of the Office of Service and Methods Demonstration, 
Urban Mass Transportation Administration, U.S. DOT, is 
to develop and test innovative pricing-and fare-related 
policies and associated service improvements to promote 
public transit development and reduce reliance on single­
occupancy auto use. We'll hear more in the next few 
minutes on UMTA's demonstrations and pricing program 
from Ron Fisher and Bert ArriZZaga. 

• The Urban Consortium for Technology Initiatives, founded in 
1974, provides a forum for identifying problems faced by the 
nation's most populous cities and counties and a means of 
guiding the effort to solve these problems through the appli­
cation of technology. The Consortium brings together local 
and Federal officials, private industry leaders, and repre­
sentatives of the research corrmunity, encouraging public and 
private investment in the development of new products and 
systems to improve the delivery of local public services and 
provide cost-effective solutions to urban problems. 

• Public Technology, Inc. (PTI) is a non-profit, public interest 
organization established in 1971, to facilitate research, devel­
opment and the application of available technology to State 
and local problems. PTI serves as secretariat to the Urban 
Consortium. PTI's primary functions include consolidating the 
urban research and development market, minimizing the risk 
involved in developing technology for the cities, assisting 
in the implementation and operation of new technologies, and 
establishing lines of communication among State and local 
governments. 

Briefly, I'd Zike to offer a lay-person's perspective on the 
subject of transit pricing changes. 
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J:n general terms, pr~c~ng changes affect productivity by attract­
ing more users, making transit more convenient, reducing boarding 
delays, increasing revenue and by improving analysis and allocation of 
transit costs. However, the assessment of innovative pricing concepts 
and methods is not extremely advanced (there are more questions than 
answers), and is also quite technical in character. Pricing innova­
tions seem to be based on issues such as elasticity, cross-subsidy, 
and marginal costs, which to many people are difficult to understand. 

From my perspective, which f think is simi'lar to that of ZocaZ 
officials and the general public, I'd Zike to stress the following. 
There is a need to demystify these here-to-fore technical issues and 
concepts if transit pricing techniques are to realize their potential 
role in improving transit productivity. Public understanding 'and 
acceptance of complicated pricing mechanisms wiZZ require effective 
communication of the need for and effects of pricing innovations both 
to elected officials and the general public. The public seeks infor­
mation about the relative costs and benefits of transit service. Our 
response should indicate how pricing structures and innovations can 
improve the equity as weZZ as the efficiency of transit services. 
Furthermore, the political sensitivity of fare policy makes the 
involvement of ZocaZ political leaders in the design of pricing inno­
vation essential to their adoption. 

Finally, the need to advance technical knowledge within the 
transit pricing field is also important. I'm confident that in 
the next two days this assembly wiZZ recommend how this can best be 
done. However, to me it seems equally important that issues of pric­
ing, equity, efficiency, and productivity (and the relations between 
these) become Zess the domain of economists and experts, and of more 
concern to a broader group of transportation decision-makers. If we 
identify needed technical advances, and mechanisms for broader dis­
emination, acceptance and implementation of research results, we wiZZ 
achieve the goals of this forum. 
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PRICING INNOVATION 
AND THE UMTA DEMONSTRATION 

PROGRAM 

RONALD J. FISHER 
DIRECTOR, OFFICE OF SERVICE 
AND METHODS DEMONSTRATIONS 

URBAN MASS TRANSPORTATION ADMINISTRATION 

I also am pleased to welcome you to this meeting, and thank you 
for you.r participation. My comments will briefly provide some back­
ground on UMTA's Pricing Innovations program. 

The Service and Methods Demonstration Program is involved with 
all forms of innovative public transportation services that include 
variations in the delivery of conventional fixed route transit ser­
vice and all types of paratransit service. cutting across this 
broad interest in transit service is the issue of fares--should 
transit be provided free, at some heavily subsidized level to accom­
plish social or welfare purposes, or should the fare be set at or 
close to a break even level? The answer may well be all of the 
above depending on the nature of the target group for the service. 
UMTA's pricing program has sought to clarify these issues and encour­
age improved pricing practice in the transit industry. 

Pricing of transit has a long history of acceptance. It is only 
recently that it has become a more complex process because of the 
multiplicity of public objectives that accompany the allocation of 
tax dollars to assist transit operations. Our purpose at this Tran­
sit Pricing Forum is to capture the latest thinking on the appropriate 
approach to policy analysis in this area and the methodology available 
to support such analyses . It is the continuing intent of the Service 
and Methods Demonstration Program to assist policy development in 
financing and pricing along with the development of promising new 
public transportation services. 

It is becoming more apparent as we approach the 1980 1s that the 
focus is returning to the transit user as a source of revenue. Several 
basic principles are emerging for consideration: 

- Fares should be integrated so that while there may be a 
mix of services, the user has the convenience of one 
fare. 

- Non-cash revenue collection is preferred from an oper­
ating perspective, and by many users. 
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- Fare structures should be simple yet still identifi­
able by market $egment, 

While not directly within the scope of this forum, it is also 
clear that as the focus shifts back to the fare box as a source of 
revenue, corresponding attenti on must be given to the pricing of 
auto use. Contributing to the substantial shift cauay from transit 
in the 1950's and 1960's was the significant upward climb in the 
cost of private transportation remained constant or fell. 

However, there is a unique opportunity ahead to apply trans­
portation pricing policy more universally. Since the 1960's, the 
public sector has attempted to reverse the imbalance by taking over 
most of the previously privately operated transit systems. No~, 
however, it appears that there are inadequate public resources to 
achieve the public objective of modal balance through tax subsidies, 
as evidenced by the renewed focus on transit fares. Consequently, 
pricing techniques applied to the auto, i.e., parking spot and 
corridor pricing, and area license schemes will become an increas­
ingly attractive strategy for achieving the public objectives of 
increased ride sharing via transit and paratransit. 

Although auto pricing techniques do not currently have much 
political support, neither did parking meters in the 1940's nor 
reserved lanes for buses in the 1950's and 1960's. Yet, these 
restraints on the automobile are generally accepted in the late 
1970's. Consequently, while this Forum has focused on the pricing 
of public transportation services, it is recognized that we must 
prepare to view the pricing of transportation comprehensively. 
Complementing transit pricing activities, a great deal of work is 
also underway in the Pricing Policy Division of the SMD Program to 
develop operational tests of the various pricing techniques to 
discourage low occupancy auto use. It may be timely to discuss 
these results at a meeting similar to today's, in the early 1980's. 
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DIRECTIONS FOR TRANSIT PRICING 
RESEARCH AND DEMONSTRATIONS 

AND THE PURPOSE OF THIS FORUM 

BERT ARRILLAGA 
CHIEF, PRICING POLICY DIVISION 

I want to give you a warm welcome to this Forum on Transit Pric­
ing Techniques. It ha,s been over a year since we realized the time 
was right to hold this Forum, and I am very happy to see it become 
a reality. 

The purpose of this forum is: 

• To bring together a mix of transportation profession­
als with an intprest or responsibility in transit 
operating policies--transit operators, trade associa­
tion and labor union officials, Federal, State, and 
local government officials, and university/private 
sector research engineers. 

• To discuss key operational and research issues 
regarding pricing policies. 

• To report on existing price/service innovations 
tha,t are being performed by local transit properties. 

• To identify major pricing related problems faced by 
the industry in their daily operations and identify 
cha,nges tha,t may be occuring in practices and policies, 
and 

• To recommend research and demonstration activities 
necessary to improve policy making that can be imme­
diately considered for implementation by the Office 
of Service and Methods Demonstrations. 

I would Zike to empha,size the last statement. We would Zike 
this forum to be an opportunity for you to express your views on the 
program and the direction you think it should take in the near future. 
We ha,ve taken the liberty of providing numerous abstracts and short 
workshop presentations of the different projects we are supporting. 
However, I do hope these are brief and would serve only to stimulate 
discussions. One of the reasons we are gathering here in this forum 
is for you to lay out your views regarding the future direction of 
the demonstration program. An idea of where we are heading or where 
we should head may be easily cirawn by ha,ving an idea of wha,t we have 
accomplished in the past, and what the plans are for the near future . 
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I should warn you at the outset that because of you:t' yea:f'ly 
budget cycle there is a tendency for a short term outlook of pro­
jects. Thus, we often do not look beyond a two yea:£' project devel­
opment period. 

Low-Fare and Fare-Free Transit--Title II of the Urban Mass 
Transportation Act of 1964 gcrve us the responbility to enter into 
demonstration programs of low and fare-free transit. Because of 
the expected costs of these demonstrations, we took a Ca:f'eful approach 
to experimenting in this a:f'ea implementing the most cost effective 
projects. 

We implemented two off-peak fa:f'e-free demonstrations in Trenton, 
New Jersey and Denver, Colorado and one fare-free demonstration 
oriented toward the CED in Albany, New York. We have plans to imple­
ment one additional CED fare-free demonstration in large active down­
town and two or th:t>ee fa:I'e promotional demonstrations. 

Once this effort is completed, we will ,not implement other demon­
strations in this area. It is our perception that the transit com­
munity is inceasingly concerned with the capturing of fa:f'e revenues 
to cover escalating costs in a fair and equitable manner for different 
market groups with different abilities to pay. We intend to concen­
trate in this area. 

Fare Prepayment and Post Payment--The process of collecting such 
fares at boarding is outdated, causing inconvenience to users and 
operating inefficiencies to the operator. There is ample room for 
the encouragement of numerous methods and techniques to improve fare 
collection. 

Ea:f'ly efforts in this area were aimed at determining the payoffs 
of having major employer centers enter into a partnership with transit 
agencies to aid in promoting and distributing fare prepayment instru­
ments. Numerous distribution methods are being tested, including pay­
roll deduction in Sacramento, California and Jacksonville, Florida. 

We were also interested i n determining optimal price discounts 
that will maximize the take up pattern of fare prepayment instruments 
while minimizing fare loss. Thus, we implemented two price reduction 
of fare prepayment instruments in Austin, Texas and Phoenix, Arizona. 

New efforts in this area aimed at studying the specific market 
preference to different prepayment mechanisms or elements of fare 
prepayments. For example, under what circumstances and what markets 
prefer daily, weekly, or monthly passes? What are the advantages of 
post billing procedures as compa:I'ed to prepayment? Can credit cards, 
bank cards, or even special transit cards be effectively used for 
the daily accounting of tri ps and post billing? Could these post 
billing procedures be used with minimum hardware? 

6 
• 



As you well know, the t~ansit community is quite concerned about 
recent issues of tight money, less resources for operating subsidies, 
and a greater desire to capture more revenues from the farebox. We 
have initiated some demonstration efforts to deal with these problems. 
The demonstrations are designed to encourage the payment according 
to service provided. Thus, we are encouraging the formal tests of 
distance based fares, time differentiated fares, or value based fares 
depending on service quality. 

Fare Integration for Intermodal and Interagency Coordination-­
The basic aim of this is to encourage mode integration and agenqy 
coordination by establishing simplified joint fare structures in a 
region where transportation is provided by several operators or where 
more than one mode is used. 

Fare integration would produce a passenger fare structure with 
identical fares for broken or continuous journeys of the same length 
regardless of the mode, or combination of modes, used. Thus, passen­
gers within the area covered would be able to change vehicles as 
required, with all fare barriers eliminated. The revenues from the 
joint fare program could be divided among the agencies in some pro­
portion to the travel costs generated by the traveler. 

While only one project is proposed for the near future, present 
negotiations have shown widespread interest in this area. San Fran­
cisco, Chicago, New York, Montgomery County, and Bridgeport have 
shown interest in testing fare integration methods. Atlanta and 
Washington, D.C. are moving forward on related schemes and will 
cooperate in the evaluation of their local initiatives. 

Self-Service and Cancelling Fare Collection System--Self-service 
fare collection can be defined as a system in which the regular oper­
ating staff of transit vehicles or trains do not normally intervene 
to coUect fares, nor to seU, cancel, or check tickets or passes, 
nor to check these operations carried out by the passengers themselves, 
who have electro-mechanical devices available for this purpose. Instead 
a random post check of passengers is made to determine compliance 
similar to what is done for parking meters in the U.S. The function 
might be picked up as part of the street supervising and traffic check 
operation now carried out by U.S. transit properties. The elimination 
of the supervision of the fare collection activity by the driver allows 
free access to the vehicles by all the doors and yields an improvement 
in the speed. The removal of fare collection responsibilities from 
the driver also permits the transit property to implement a highly 
flexible fare structure having a wide variety of fare classifications 
and payment mechanisms which could not have been adopted using conven­
tional techniques without significant driver involvement and service 
delays. It is especially important to develop such a scheme, if a mix 
of different types of services and pricing policies are ultimately to 
be implemented in a large urban area. 
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At p!'esent, a review of self-service setf-canceUing operations 
in EUl'ope has been completed. Numerous demonstration concepts have 
been identified to be tested in the near futUl'e. It is expected that 
more project concepts witl be implemented over the next couple of 
years. 

Fare and Service Level, Change--Experiments are being designed 
to provide guidelines to the transit industry as to the benefits 
and disbenefits of introducing various tevel,s of fare changes and 
service improvements • 

• 
We will, build on this effort to test careful,l,y struotUl'ed fare 

and service changes so as to be able to compute the effects on: 

a) transit markets (new vs. ol,d riders, peak vs. off­
peak, shoppers, students, elderly and handicapped, 
premium services), 

b) costs, both operating and tabor, and 

c) modal, split from auto and non auto users. 

Fare and service elasticities wil,l, be computed by different l,evel,s 
of the foUowing stratifications: a) fare changes (systemwide, tem­
poraPiiy, OY' geographicaUy Y'estY'icted) ,, b) new routes (he-adi.Jays, fre­
quency, and area covePage changes), and c) improvements in hour's of 
service, speeds, boarding, deboarding, y,el,iabitity and secUl'ity. 

Trans er Cost Elimination and Network Si li ication--Depending 
on the Ul'ban area tPip puy,poses, it has been found that ten to 
fifty percent of the transit trips involve tPansfers foY' reaching 
final, destinations. Most tY'ansit systems requiY'e an additional, fare 
foY' transfeY'Ping among vehicles wheY'e alPeady the inconvenience and 
the waiting time associated with the transfer is a sufficient disin­
centive foY' the transit trip. 

The objective of this demonstration is to evaluate and study 
the effect of transit transfer' fares on tY'ansit usage and to develop 
means foY' eliminating transfer's and sirrrpUfying network routes. A 
detailed study is being perfoPmed describing the extent of the trans­
fer problem, its disadvantages to the user, and possible benefits that 
it provides to the transit opePator. Specific recorronendations wiU 
be made foY' demonstPation concepts that should be undertaken to mini­
mize pY'obtems associated with transfer mechanisms. 

It is expected that short teY'm demonstPations will, be undertaken 
in numerous cities to test the impact of eliminating transfer' faPes 
and pePfoT'111ing netwoY'k route simplifications. FY'om a selective 
list of transit properties, information wil,l, be obtained on tPansit 
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transfer usages in situations of higher transfer usag~, including 
the factors leading to such usage. Information will be obtained 
to determine the revenue loss to the transit operator due to the 
elimination of transfer charges and the added convenience to the 
transit user. Strategies will be developed for developing alter­
native ways of dealing with the cost and convenience of transit 
mechanisms. These strategies may include ways of collection trans­
fer charges without the problem of involving inconvenience to the 
transfer user and improving the accountability of transfer passen­
gers to the transit operator. 

Some of the questions to be addressed will include: W'nich 
transit trips are most accountable fo:ri transfers? Which ma:r>ket 
segments are more prone to transfer? How does the marginal cost 
of transfer charges to the originating fare affect transfer usage? 
How do transfer revenues affect total operating costs? How does 
the disincentive of transfer compare to the discentive of transfer 
waiting time? 

In closing, I hope the description of the types of projects 
we are considering for the next two years will provide the basis 
for the discussions of key research issues and the general con­
tent of the Pricing Program. I have reviewed the abstracts you 
have submitted, and they have indicated we are heading in the 
right direction. I commend you for the work you have done in 
preparing for this Forum and for the work that lies ahead during 
the next two da.ys. 
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WORKSHOP ! : TRANSIT FARE PREPAYMENT SUMMARY 

The Transit Fare Prepayment Workshop consi dered several kinds of 
prepayment programs (tickets, passes), employer-oriented pass programs, 
the pass pricing , and fare prepayment for interrnoded trips. A great many 
needs or information gans were identified, and three major reco11111endations 
were generated , 

Workshop Concensus 

There were three general areas of concensus: 

1. The first area focuses on the transit operator's ill1llediate need 
for information on the design and implementation of prepayment 
programs. Though many issues surrounding prepayment remain 
unanswered and must be evaluated, the group's concensus was that 
information such as that presented in the workshop is very valuable 
and should be disseminated, possibly in tentative or evolving 
format, to a wide range of transit operators and local officials . 
A Pre¥ayment Guidance Manual would include demonstration findings, 
data rom on-going programs, suggested approaches to different 
areas of emphasis, resources available, contacts, etc. This 
recommendation supports the major emphasis of a key speaker at 
the forum, Jim Scheiner, who stressed the need to achieve a major 
shift of prepayment, and that diversity is needed in the devel­
opment of prepayment plans. the provision of UMTA guidance on 
prepayment was seen as the best approach to encouraging this 
extension and adoption of prepayment methods. 

2. The second and somewhat less general area is based on the rela­
tive success of employer-based programs (Boston, Sacramento) 
and the strong potential that these hold for the future, Transit 
as an employee benefit is likely to gain increased acceptance, 
both in terms of employer involvement (e.g., administrative 
support, payroll deduction) and subsidy. Promotion of employer 
subsidy , at least to the extent of auto and parking related 
subsidies, could become an important strategy to minimize 
effects of future fare incY'eases. While pass programs oriented 
to all transit users help generate revenues, greater prospect 
for extensive market penetration at lower public cost may be 
achieved thY'ough employer-based programs. This emphasis would 
reflect the importance of convenience as a factor motivating pass 
use , 

3. The third area of concensus integrates the growing importance 
and acceptance of fare variations, such as distancepbased fares 
and peak-off-peak diffey,entials, with the attributes of passes, 
Passes of differen t denomination might be promoted to encourage 
redevelopment of distance-based fares, as passes can ease the 
problems of zone fare collection. Similarly different priced 
peak and shopper's passes could ease introduction of peak-pertod 
surcharges, with off-peak passes operating as permits requiring 
suppleme,nt fares in peaks. Technologically-advanced fare collection 
systems are also desirable to facilitate incY'eased fare varia~ 
tion. The possibility that prepayment may enable transit to 
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recover increased revenue and be more efficient is a perspective that 
seems to have been overlooked by the more immediate questions such as 
rider response to passes , appropriate discounts, and distribution methods . 
This broader or longer-tenn orientation should become a stronger part of 
UMTA prepayment demonstrations. 

Unresolved Issues 

More specific issues that remain unresolved are 1 isted below. Inves­
tigati'on of these areas might best be accomplished through very focused 
demonstration or market research activities. Collaboration with systems 
where fare prepayment is fully institutionalized (e.g., London Transport) 
may also prove valuable. 

• Far more analysis of the elasticities of demand with respect to 
price for specific user subgroups is needed. Prepayment plans, 
to optimize benefits, should reflect different user price sensi­
tivities, to the extent feasible. Experience with student fare 
plans and family weekend passes has not been adequately docu­
mented. The potential for shifting peak to off-peak traffic 
through prepayment plans has not been verified. In general, 
prepayment options further complicate efforts to predict the 
effects of price variations on transit demand. Very focused 
investigation, perhaps using micro-survey techniques, is warran­
ted. 

• Analysis of prepayment programs has focused on aggregate rider­
ship growth. Assessment of individual rider loss in systems 
where total ridership is growing may prove valuable. 

• Impediments to integration of fares in multi modal transit regions 
need to be evaluated, and the potential impact of fare integration 
ascertained. 

• The reactions of pass vs. cash-paying users to fare increases 
need to be evaluated. Can use of prepayment be institutional­
ized by raising fare of cash-paying riders? Can prepayment plans 
be used to camouflage or reduce the perceived effect of fare 
increases? Can prepaid pas_ses ease reintroduction of di stance­
based fares? 

• We still do not know enough about the administration costs of pre­
payment and if net operating cost savings can result (e.g . , reduced 
dwell times due to faster boarding). An assessment of net operating 
costs of prepayment programs would be useful. 

1 What price discounts on prepayment mechanisms are justified due to 
increased user appeal, increased operating efficiency, or admin­
i strative savings? Appropriate long-term pricing and short- term 
promotion policies should be considered . 
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• More information is needed on the types of support programs that, 
along with fare prepg_yment pricing policies, can effecttvely encour .. 
age desired travel behavior· or other objectives (for ex~rnple 1 off ... 
peak prictng wi'th large flexitime pro.gram). 

• Going beyond individual fare prepayment mechanisms, appropriate 
combinattons or sets of fare prepayment plans should be developed. 
User preferences given the choice between similar options (e.g., 
between short and long-term plans or passes and tickets) should 
be evaluated, 

• Should passes be transferable or should they be personalized? How 
would this effect total sales, peak-off-peak distribution of trips, 
etc . 

• What off-pea·k group ridinq plans are feasible? What success have 
these had to date? 

• Can multi.-ride tickets be sold at quantity discounts such that the 
per ride cost of a twenty-ride ticket is less than that of a ten­
ride ticket? 

• More information needs to be documented on the effectiveness and 
costs of different prepayment distribution systems: through employ .. 
ers, direct mail, third party, and over-the-counter. Should credit 
card payment of prepayment plans augment existing cash payment and 
payroll of prepayment plans augment existing cash payment and payroll 
deduction methods? 

I , 
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WORKSHOP I: TRANSIT FARE PREPAYMENT ABSTRACTS 

Co-moderators: Beth F. Beach, Sacramento Regional Transit District 
Raymond Shea, Re.gi ona l Transportation Authority, Chi-ea go 

Reporter Patrick Mayworm, Ecosometri cs, InG. 

List of Presentations 

Overview-of Prep~yrnent Methods, Mechanisms, and Benefits 
- - David J. Forkenbrock, University of Iowa 

1. Local Programs 
t Prepaid Ticket Sales in Wilmington, Delaware 

Stephen R. Welch, Delaware Authority for Regional Transit 
• Employer Marketed Passes in Boston 

Ernest S. Deeb, Massachusetts Bay Transportation Authority 

2. UMTA Demonstrations: Employer Involvement 
• Sacramento - Implementation; Evaluation 

Beth F. Beach, Sacramento Regional Transit 
Michael Holoszyc, SYSTAN, Inc. 

• Jacksonville - Implementation; Evaluation 
Ruth Sargent, Jacksonville Transportation Authority 
Thomas E. Parody, Charles River Associates, Inc. 

3. UMTA Demonstrations: Promotional Discount of Prepaid Passes 
• Phoenix Implementation 

Chester "Ed" Colby, City of Phoenix 
• Austin Implementation 

Patricia Gregory, City of Austin 
, Evaluation of Phoenix and Austin Demonstrations 

John Crain, Crain and Associates 

4. Fare Prepayment for Intermodal Coordination 
• European Examples 

Michael Beesley, The London Graduate School of Business Studies 
• American Examples: Chicago and Washington, D. C. 

James W. Kaempf, Regional Transportation Authority, Chicago 
Tom S. Brinton, Washington Metropolitan Area Transit Authority 

Prqject Deyelopment and Further tnnovations 
P~trick Mayworm, Ecosometrics, Inc. 

13 



WORKSHOP ; TRANSIT FARE PREPAYMENT 

SUBJECT PREPAYrvlENT METHODS 1 MECHANISMS ~ AND BENEFHS 

TOPI'C OVERVIEW' 

SPEAKER David J , Forkenbrock 
Urban and Regton~l Planning 
Universi'ty of Iowa 
Iowa City, IA 52242 

SUMMARY OP MAJOR POINTS; 

C 319 l 353.,.500.1 

Transit fare prepayment has been wtth us for over a half century~ 
and is a part of the marketfog programs in nearly all properttes. Tflough 
prepayment accounts for a relatively small fraction of all boardings? 
it is widely recognized that prepayment contributes to i'ncreased rider..­
ship through greater convenience and user cost savings, As important 
as cost savings are, most studies have indicated that convenience is the 
key user Benefit of prepayment. 

Improved convenience through prepayment may be vital in making fare 
increases palatable to the consumer. Clearly, higher fares, brought on 
by transit improvements, cost increases and subsidy constraint, have the 
potential to stifle transit revival. But an important factor in consumer 
opposition to higher fares is the highly visible way in which they are paid. 
Users must pay at the time service is provided, ususally with correct change. 
Expenditures involved in using the auto are well-hidden, with the actual 
private cost (to say nothing of social costs) normally underestimated 
substantially. Prepayment moderates the visibility of fares, thus reducing 
sensitivity to fare change, and makes transit more comparable to auto USE?. 

Making payment for prepaid passes convenient further reduces the ne9a­
tive consumer reaction to fares (and fare hikes). Several transit properties 
accept major credit cards in the sale of passes. Utilizing the technoloqy 
of 24-hour banking, vending facilities could allow pass purchase with credit 
cards at remote sites. An added benefit is that the stigma of paying in 
advance for a service (auto users post-pay) would be dispelled by lag in 
credit card bi 11 i ng. Going one step further, special credit cards issued 
by the transit provider itself show potential. A major advantage of this 
more advanced scheme is its compati bility with zone fares. Insertion of 
the card upon boarding and leaving the vehicle allows precise pricing 
schemes . 

Keeptng thtngs simpler, one way in which prepayment can be ased to 
increase revenues is to offer several forms of instruments (e.g. passes), 
each good for a different interzonal distance. The operational problems 
of zone fare collectton are thus diminished, and user discontent with mul­
tiple payments is avoided. 
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A related potenttal of prepayment is to facilitate peak-hour pricing. 
Peak and off-peak passes could be offered; if the latter were used during 
peak hours, they would become penntts w-ith a supplementary cash payment 
requi'red. Thi's cash payment acts as an out-of.,.pocket disi'ncentive to riding 
during the peak. 

Sale of prepaid transit instruments at the workplace deserves stronger 
promotion than it has recetved to date . Raising fares would be a partic­
ularly fortuitous time to secure employer subsidy of passes. With such 
subsidy, users may perceive the pass to be a bargain.· Employer benefits 
include reduced parking requirements, an expanded pool of potential workers 
and improved employee attendance. 

For prepayment to reach full potential in increasing user-generated 
revenues, several practical issues may be addressed. In the case of passes 
or permits, a realistic break-even point must be the basis for pricing. 
To the extent that transit riders are economically rational when it comes 
to prepayment, they have to be quite certai'n that they wi'll make at least 
the number of trips needed to enjoy savings. An analysis of commuters in 
Detroit indicated that expected cost per trip assessments are quite often 
made. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA : 

Transit fare prepayment offers significant potential to di'rectly and • 
indirectly improve transit and attract riders. UMTA should investigate 
some of the specifics associated with prepayment, e.g. fare elasticities 
for prepaid riders vs. cash-fare riders, and other points elaborated above. 

KEY LITERATURE REFERENCES: 

Huron River Group, Inc. Transit Fare Prepayment. Final report prepared 
by W. R. Hershey et al. t~ashington, D. C,: U. S. Department of Trans­
portation, Urban Mass Transportation Administration, 1977. Available 
from NTIS - (PB 265-277) 
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WORKSHOP: TRANSIT FARE PREPAYMENT 

SUBJECT LOCAL PROGRAMS 

TOPIC PREPAID TICKET SALES lN NILMINGTQN, DELAWARE 

SPEAKER Stephen R. Welch (302) 658.8960 
Delaware Authortty for Regienal Transit 
P.O. Box 1670 
Wilmington, DE 19899 

SUMMARY OF MAJOR POINTS: 

The Delaware Authority for Rapid Transit strongly relies on prepaid 
tickets, with 65 percent of its revenue coming through this mechanism. 
The program has existed for a number of years, and has recently been the 
focus of expanded marketing efforts utilizing discounts, temporary pro;; 
motions, etc. Administrative costs of tickets are small, for both pro­
duction and distribution, and the use of tickets mitigates the trans~ 
ferabil ity problem associated wi'th prepaid passes. Tickets al so provide 
better user data than can be derived from pass sales. "Quantity pricing" 
enables increased flexibili'ty ti:, meet the needs and preferences of parttc­
ular market segments. Tickets can be sensitive to peak off~peak fare var~ 
iations, e.g., by requiring double payment (2 tickets) in peaks . Analysis 
shows that 5.7 percent of all tickets sold are never used. This, together 
with the increased demand resulting from the convenience of prepayment, 
justifies a small discount to ticket users. Market acceptance of prepaid 
passes has been strong, probably due most to increased convenience and 
reduction of the perceived cost of transit. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Further investigation of the attributes of prepaid tickets should 
be initiated. Specific issues include: 

1. User preference for tickets vs. passes should be ascertained. 
2. Hhich is more meaningful in revenue response--a permanent discount 

or periodic sales? 
3. How important is the physical make up of the pre-paid fare in 

determining market acceptance? 
4. Determine how tickets can be more accurately counted on a daily 

basis. 

KEY LITERATURE REFERENCES: 

Ongoing assessment of DART revenue checks and monthly ticket sale 
data could provide valuable market analysis and related information. 
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WORKSHOP; TRANS TT FARE PREPAYMENT 

SUBJECT LOCAL PROGRAMS 

TOPIC EMPLQ1ER MARKETED PASSES IN BOSTON 

SPEAKER Ernest S, Deeb ( 617) 722 .. 5218 
Pass Program Manager 
Massachusetts Bay Transportation Authority 
50 Htgh Street, 4th. Floor 
Boston, MA 02110 

SUMMARY OP MAJOR POINTS : 

Of all U. S. transit operattons, the MBTA 1 s Pass Program ts the most 
extenstve. In 1978 the Program continued its growth and accomplishments. 
By .December, the number of participattng employers reached 781, with 32,067 
Passholders. These passholders represent monthly revenue of more than 
$495,000 or approxi'mately 12% of the total revenue (an increase in pass­
holders of 42% and an tncreas-e tn employers of 49% over 1977). Passholders 
come from 156 ci-ties and towns ;·n the Conmonwealth. It is estimated that 
4,800 new· trtps a day were taken by passholders using transit for the 
ftrst time tn 1978, Thts datly increase represents approxtmately 1,470,000 
new trtps per year, or 31% of the Authority ' s total increase in ridership 
for 1978, based on its rtdershtp/revenue estimates for the year. 

There is i'ndicatton that employers enrolled in the Pass Program have 
experi'enced an increase in trqnsit users among their employees, as opposed 
to a comparable number of employers show·ing no change or a slight decrease, 
who are not enrolled i'n the program. We feel this has been caused by the 
diss-emtnati on of tnfomati'on about the service within these companies. 

To further increase ridership and sales, we submitted a proposal to 
the Corrvnonwealth's Insurance Commissioner, requesting that corrvnitted transit 
users, i.e., passholders, receive a 10% reduction on their 1979 automobile 
insurance premium. A favorable decision on this proposal was announced in 
November, 1978, a first for transit in this country. 

In 1978 nineteen employers paid 50 to 100% of the monthly cost of 
the pass for their employees. This new concept in employee benefits is 
responsible for the shift to transit of 22 to 34 percent of the passholders 
within these companies. Efforts to encourage greater employer subsidy 
will be a major priority in 1979. Along with encouraging subsidy, we are 
trying to persuade major employers to offer staggered or flexible work 
hours to their employees. This program, called the Variable Work Hours . 
Program, was developed to help alleviate peak-hour congestion. 
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~ECOMMENDATIONS FOR FURTHER W()RK lN THlS AREA: 

A model or guide to serve as~ Procedures Manual for any- authority 
wtshi'ng to establtsh, or trnprove upon a fare prepayment tncentive program 
should be developed. · 

KEY LfTERATURE REFERENCES~ 

MBTA Pass Progr~ rna,tertal (baste tnformati'onJ is avatlable from the 
above address. 

18 



WORKSHOP: TRANSIT FARE PREPAYr1ENT 

SUBJECT 

TOPIC 

SPEAKER 

Ut1TA DEMONSTRATlONS : EMPLOYER INVOLVEMENT 

SACRAMENTO, CALIFORNIA 

Beth F, Beach (916) 444~7591 
Sacramento Region~l Transit Dtstrict 
P.O . Box 2110 
Sacramente, CA 95810 

SUMMARY OF MAJOR POINTS: 

This demonstration was designed to increase ridership and test various 
marketing tools through employer involvement in the distribution of monthly 
transit passes to their employees, either through payroll deduction, over­
the-counter sales, or some other form aimed at increasing the convenience 
of purchasing a pass. Efforts were also made to encourage employer 
subsidization of the pass. 

This presentation highlights the threefold marketing program consisting 
of: (1) creating public awareness; (2) gaining employer participation; 
and (3) encouraging employee participation. Employer participation is 
discussed in greater depth to cover the main reason for participation versus 
non-participation. The effects of a 25 percent price discount for a three­
month period is covered in terms of participation by employers and employees, 
and the advantages and disadvantages of this type of discount. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Diffusion of the information obtained in this and similar demonstrations 
is required. Broad recommendations for creating pass programs should be 
released. Options to consider are a roving seminar and a manual providing 
guidelines for setting up this type of program, including documentation 
of the results of the different techniques tested. 

KEY LITERATURE REFERENCES: 

SYSTAN, Inc., Evaluation Plan for the Sacramento Transit Fare Prepayment 
Demonstration. Los Altos, CA: SYSTAN, Inc., 1978. Available from 
Urban Systems Division, Transportation Systems Center, Cambridge, 
Massachusetts 02142. 

Public Technology, Inc. SMD Briefs. Washington, D. C,: Public Technology 1 
Inc., 1978,-present, Gurrent inforniatton on selected UMTA demonstrations, 
Avai'lable from Public Technology, Inc , , 1140 Connecti'cut Avenue, N,W-., 
Washington, D, C. 20036 . 
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NQRKSHOP ; TRANSIT PARE PREP1WMENT 

EMPLOYER. INVOLVEMENT DEMONSTRATIONS SUBJECT 

TOPIC 

SPEAKER 

EVALUATION OP SACRAMENTO f ARE PREPAYMENT DEMONSTRATION 

Michael Holoszy~ 
SYS TAN, I'nc. 
P.O . Box U 
Los Altos, CA 94022 

SUMMARY OF ~1AJOR POINTS : 

(415) 941-3311 

Prior to project, monthly passes were available at 37 outlets in the 
metropolitan area, Passes cost $12 , 00 . Regular fare is 35¢, so a monthly 
pass represents an 18% discount for a daily commuter (42 trips/month). Pass 
sales have increased steadily si nce July 1976 when they became cheaper than 
paying cash for the dai'ly commute , W-hen employer pass sales began in May 
1978, pass sales were about 25 1~ higher than a year ago, although the rate 
of growth has been declining ever time , About 20% of all rfders used the 
monthly pass. 

Pri or to an employer joi'ning the pass program, employees at that firm 
were surveyed , M~jor results f rom the "before" survey were : 

.-f\mong employees who use transft at least occassionally, about a third 
used monthly passes . 

-For every Ff ve people who r t de the bus every day to work, there were 
four people whe · rode one tc, four days a week, and for whom the monthly 
pass· was generally not economically advantageous . 

-Even among dai'ly bus con,muters (5 days/week), only 62% used the monthly 
pass , Of the rema t nder , almost half said they still didn't use the 
bus enough because e,f vacations, sick days , travel , etc. Twenty percent 
said it was inconvenient to buy, and 20% disliked the cash outlay. 
Only 7% didn't know about tf\e pass or where to buy i't , 

A second empl~yee survey was made among pass purchasers only during 
December 1978, the last month of a 3-month, 25% pass discount at participat~ 
ing en,ployers, Key results were : 

- Pass sales among partic i pati ng employees increased by 89%. System­
wide pass sales were about 26% higher than that would have been 
expected, based on pre ~discount trends, In January 1979, following 
the discount, systernwide pass sales were 11% higher than expected, 

-About 15% of those buying passes in December didn't use transit before. 
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-Trans,it us:age by all participating employees during December rose an 
estimated 14%, which resulted in a systernwide increase of 2% • 

... former pass users who bought passes during the discount period did 
not change their transit usage behavior; former daily-paying users 
who bought passes increased their commuting use of transit by 10% 
but did not change their non ... work trip transit usage. Former non­
users made both work and non.-work trips by transit, but the non-work 
trips coiiprtsed only about 10% of the work trips. 

-Employee fare revenues during the discount were 8% lower than before 
the discount, resulting tn a system.-wide revenue loss of about 1,2%, 
excluding demonstration funds . Revenues from new riders attracted · 
are likely to make up this loss within a few months. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA 

Additional research on the responses of different user groups to multi'­
ride tickets vs. unlimited use passes is required. In addition, a compre,­
hensfve effort should be initiated to collect ridership and pass/ticket 
sales data from all transit systems to determine what market shares are 
captured by different priced tickets and passes. 

KEY LITERATURE REFERENCES: 

SYSTAN, Inc. Evaluation Plan for the Sacramento Transit Fare Prepa,Y111ent 
DemoHstratfan. Los Altos, CA: SYSTAN, Inc., 1978. Available from 
Urban Systems Division, Transportation Systems Center, Cambridge, MA 
02142, 

SYSTAN, Inc, '1Sunmary Reports on Employee Surveys" Unpublished reports. 
n,d, Available from SYSTAN, Inc., P.O. Box U, Los Altos, CA 94022. 
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WORKSHOP; TRANSIT FARE PREPAYMENT 

SUBJECT EMPLOY-ER INVOLVEMENT DEMONSTRAHONS 

TOPIC JACKSONVILLE IMPLEMENTATION 

SPEAKER Ruth Sargent (904) 633~2643 
Markettng and Service Development Manager 
Jacksonville Transportati'on Authority 
1022 Prudential Drtve 
Jacksonville, PL 32207 

SUMMARY OF MAJOR POINTS: 

At the time of grant award in October 1977, the project scope and sched~ 
ule remained flexible and subject to change in response to an i~pending 
revision of the overall system fare structure. During the year's delay 
before project implementation, a comprehensive fare analysis was conducted 
for JTA by UMTA consultants. Other preparatory tasks included: hiring 
of project manager, selection of advertising/public relations and data 
collection subcontractors, screening and selection of potential employer 
participants by designated categories, pass design and pricing analyses, 
and conducting initial (pre-fare increase) on-board passenger survey 
(September 1978). Actual project implementation commenced in October 
1979, when the new fare took effect. Remaining work tasks, primarily 
enrollment of participating employers and preparation of collateral 
materials, were compressed into a three month period. Distribution of 
passes began February 15th. 

Employer solicitation was generally accepted with surprising enthusiasm 
and high-l evel participation. However, initial month's pass sales were 
disappointing. Re-evaluation and revision of employee corrmunication strate­
gies is underway, as well as moves to ease some restrictions on pass use. 
Attempts to minimi ze revenue loss and crossover by present weekly pass 
users to cheap monthly pass and to determine whether the pass is over-
priced and over-restricted are especially intricate because of heavy emphasis 
on radial routing and resulting transfer problems in Jacksonville. 

RECOMMENDATION FOR FURTHER WORK IN THIS AREA: 

UMTA-sponsored facilitation of interaction between properties presently 
operating Transit Fare Prepayment projects is su9gested. Eventual UMTA 
manual with special attention to practical adapt1ons by other properties 
would be particularly valuable, 

KEY REFERENCES: 

McGillivray, R.G. 11 Plan for Demonstrations of Transit Fare Prepayment 
Promoted by Employers in Jacksonville. 11 Working paper No. 5066-6°--4. 
Washington, D.C.: The Urban Institute, 1977. 
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~~QRKSHQP; TRANSIT FARE PREPAYMENT 

SUBJECT 

TOPIC 

SPEAKER 

EMPLOYER INVOLVEMENT DEMONSTRATIONS 

JACKSONVILLE EVALUATION 

Thomas E. Parody 
Charles River Associates, Inc. 
200 Clarendon Street 
Boston, MA 02116 

SUMMARY OP MAJOR POINTS: 

( 617) 266-0500 

The Jacksonville Transit Fare Prepayment (TFP) demonstration makes 
monthly transit passes available for purchase by employees at their 
employment sites with minimum of personal inconvenience. The evaluation 
will identify and measure the impacts on the transit operator and 
parti'cipating employees and employers. (Unlike the Sacramento demonstra .. 
tion, this pass will not be sold to the general public). 

Employer concerns being evaluated include the reasons behind the 
decision to participate, or level of participation. Will the firm sub­
sidize the price of the pass? What type(s) of distribution procedures 
are most effective? What type and level of internal market and promotion 
is desirable? A second group of employer related issues examines the costs 
and benefits of the TFP program to participating employers. For example, 
what are the resources required to maintain the program? How do they vary 
by type of distribution program. Can employers reduce the cost of pro­
viding parking spaces for employees? The major data source will be per­
sonal interviews with employers. 

Employee issues being analyzed consist of the basic decision to pur­
chase a pass, and the extent this decision is influenced by actions under­
taken by employers (e.g., subsidies). A second set of issues is concerned 
with evaluating changes in transit travel behavior, drawing on before and 
after employee surveys. Additional trips made with a pass will be cate­
gorized by trip purpose. 

Transit Operator impacts being measured include ridership and revenue 
changes, administration and distribution costs, transit producttvtty changes, 
and improvements to cash flow-. The major data sources include transit 
operator records and before and after employee surveys. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Fare prepayment plans providing varying discounts for peak and off­
peak service should be evaluated. 
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KEY LITERATURE REFERENCES ; 

Charles River Associates. Evaluation Plan: Jacksonville Transi't Fare 
Payment. Boston : Charles River Associates, 1979. 

Parody, Thomas and Daniel Bra,nd. ''Forecasti'ng Demand and Revenue for 
Transi't Prepaid Pass and Fare Alternattves. 11 Paper presented at the 
58th Annual Transportation Research Board, January 1979. Mimeographed. 
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WORKSHOP; TRANSIT FARE PREPAYMENT 

SUBJECT PROMOTIONAL DISCOUNT OF PREPAID PASSES 

TOPIC PHQENlX IMPLEMENTATION 

SPEAKER Chester 11 Ed 11 Colby 
Public Transit Admtnistrator 
Ctty of Phoenix 
251 West Washington Street 
Phoenix, AZ 85003 

SUMMARY OF MAJOR POINTS: -

(602) 262-7242 

In 1976, a Five-Year Transit Marketing Model was developed by the 
City of Phoenix Public Transit Administration. The goals of the market~ 
ing program were to increase average daily bus ridership from 20 to 112 
thousand. These marketing efforts were to be undertaken in concert wi'th 
an accelerated operational improvements program intended to reach a much 
improved transit system by 1982~83, However 1 during this accelerated 
transi't program, the overall riders-hip productivity was not to decrease. 

The marketing program would be directed toward specific target 
groups through use of a fully integrated communications effort. Market 
research included a market segmentation study which pointed out that 
Phoenicians were terribly uninformed about public transportation. Over 
60% of the nonriding sample knew exactly nothing about bus routes, sched­
ules and fares. One-third knew "just a little" and only 2-4~b said they 
knew a great deal about public transportation in Phoenix. 

The initial marketing objective thus became: to increase public 
awareness about the Phoenix bus, where it goes, when it goes, where to 
get it, and how much it costs. This whole program was designed to increase 
adult fare ridership. 

In late 1977, the "big 10 11 ticket book was introduced. The principle 
advantage was convenience to the bus rider, low initial investment and 
since it was a "drop" ticket, it should reduce bus stop dwell time. The 
Ten-Ride Ticket was thought to be a better item to discount during the 20 
and 40% transit sales. During this time, the system average speed was 
increased by nine-tenths of a mile per hour. 

In 1978, major marketing efforts included two separate reduced fare 
demonstrations jointly sponsored by UMTA and the City of Phoenix. Transit 
Sale I, a 20% discount on books of 10 and 20 ride tickets, plus monthly 
passes, was held in January-February. Transit Sale II, a 40% discount, 
was held during September-October. 
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Ma,rketing effort~ included a 111ultt-111edia mix includtng newspapers, 
tele,vts.ton qnd radi'Q CQf!J'nerci;qls~ outdoor, direct mail? in .... bus posters · 
and counter dts-play cards a,t oyer mo ticket outlets , Publtctty and 
publtc rela,ttons- added strength to the total effort. Phoenix 'Mayor, 
Margaret T. Hance, a strong booster of public transit, appeared at num­
erous press conferences to introduce segments of the carnp~ign . Total 
adverttsing tmpressi(;ms rea,ched over 34 mill ion. · 

Awareness of the attributes c,f the transit system continues to 
improve. In February, 1979, daily ridership increased to over 40 ,000 
patrons per day. This was some 13,000 passengers per day over last year, 
with only a 12% increase in daily mileage. More importantly, $100,000 
extra dollars came in through the farebox. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Research conducted during the sales indicate that although system 
ridership is increasing, the high loss rate of current riders is alarm~ 
ing. Research should explore ridership retention rates in gro\'ting transit 
systems. · 

KEY LITERATURE REFERENCES: 

McGi 11 ivray, R. G., ''Reduced Price Promotion of Transit Fare Prepayment 
in Phoenix, "Working Paper 5066 .. 6.,-3, Washington, D. C. : The Urban 
Institute, 1977. 

Public Technology, Inc. SMD Briefs, Washington, D. C.: Public Tech­
nology, Inc. 1978-present. Current information on selected UMTA Public 
Technology, Inc., 1140 Connecticut Ave., N.W. Washington, D. C. 20036. 

Evaluation reports will be available in late 1979. 
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THE IMPORTANCE OF PRICING 
AND FARE INNOVATIONS 

JAMES I. SCHEINER 
DEPUTY SECRETARY FOR ADMINISTRATION 

PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 

In the 2t decades after World War II, the transit industry was 
decimated by the aut omobile--damage was far greater than anyone could 
have anticipated. Who would have guessed that national transit rider­
ship would plummet from 23 billion trips in 1945 to under 7 billion 
trips in 1970? Who would have guessed that the industry would be com­
pletely socialized, not by national decree, but as a result of over 
100 independent local actions? Who would have guessed that the finan­
cial position of the industry would erode from one of marginal profit­
ability to one of deep deficit, with all capital improvements as well 
as 50¢ out of ever y operating dollar paid by ta,xpayers? 

The current decade has been little more than a holding action for 
the transit industry . While Federal, State and local funding has 
supported dramatic t ransit improvements in some cities; it has only 
halted the decline i n others. In a few, the decline has persisted 
despite public financial support, although at a decelerated pace. 
On a national basi s, public financial support has not, in aid of itself, 
been an engi ne f or industry growth. If transit is to grow in the 19BO's, 
it will not be propelled by additional tax dollars. Rather, revenue 
dol lars will be needed to do the job. 

While forecasti ng conditions in the U.S. Transit Industry is as 
difficult t oday as i t was after World War II, there is cause for optimism. 
The cost of owning and operating an automobile is rising dramatically. 
Depreciation, i nterest, insurance, maintenance and gasoline costs typically 
fall in the $100-150 per month range, with parking and tolls additional. 
Transit-pre ferential highway facilities, coupled with automobile restric­
tions, are becoming i mperative from both local and national perspectives. 
Not only can such projects reduce dependence on foreign oil, they can 
also relieve congestion to public transportation financing in New York. 
This raises a paradoxical question--can the transit industry cope with 
success? 

A few years ago, a transit operator said to me, "We can't afford 
to carry any mor e passengers; we lost 75¢ on each passenger trip." I 
have come to r ealize that there is a solution to this problem--increase 
revenue through the fare structure. 
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Unfortunately, the transit industry is singu.ZarZy iZZ-equipped to 
convert a strengthening market into additional revenue. Reliance on 
exact fare coin coZZection as the principal transit revenue generating 
mecha.nism is obsolete. In wha.t other industry does a customer ha.veto 
search for such coin combinations as 40¢, 45¢ or 55¢ for a twice-a-day 
purcha.se? In wha.t other industry does the seZZer reject a doZZar biZZ 
in payment, as do some transit agencies? The dilemma facing the transit 
industry today is analogous to the dilemma tha.t the telephone company 
wouZd face if pay phones were the onZy means of making caUs. CZearZy, 
the need for the transit industry to innovate is urgent. 

When the transit fare was a nickel, coZZecting money through the 
fare box was reZativeZy uncomplicated for both the customer and the 
transit system. The fZat quarter fare (now a vanishing bred) had the 
same advantages, with the quarter acting as a token in common circula­
tion. Today, with the many Zarge metropolitan areas ha.ving a 50¢ transit 
fare, and with the 50¢ fare under examination by several other transit 
agencies, the need for an alternative to cash fare payment becomes acute. 
Fours years ago, when the Milwaukee transit system raised its fare from 
50¢ to 60¢, revenue actuaZZy declined. WhiZe such phenomenon is unZikeZy 
to occur again today, it does signal tha.t the impact of a fare increase 
may be compounded above the 50¢ range. 

At wha.tever price ZeveZ, reliance on cash fare coZZection Zimits 
options for the transit manager. If a smaZZ revenue increase is needed 
to balance an operating budget, the manager must raise the fare by a fuZZ 
nickel. •such an action wiZZ be visible, and ma.y be unpopular. Non-cash 
payment pZans can aZZeviate this situation, especiaZZy where discounts 
are offered . They also permit "fine-tuning" of revenue to precisely meet 
fiscal objectives. 

Not only does cash payment Zimit the transit manager, it aZso 
inhibits the customer from making better utilization of transit service. 
There is something immediate, and distasteful, about paying cash for 
each and every trip. Retailers have found charge accounts to be a boom 
for sales. In places where transit advance payment plans have been 
tried, the results are encouraging. In Dallas, for example, the transit 
system accompanied a fare increase with a monthly pass plan and a $5.00 
punch card pZan. In an internal memo, the DTS controller describes 
the results as foZZows: 

"During the first months of fiscal 1978, DTS has 
operated approximately the same number of sched­
uled miZes of service as the previous year whiZe 
hauling approximately 215,000 additional revenue 
passengers with an increase in totaZ passenger 
revenue of some $651,000." 

28 



The Dallas experience demonstrates that, if innovative and 
aggressively marketed pre-payment plans accompany a fare increase, 
extra revenue need not be obtained at the expense of passenger losses. 

With additional revenue needed to serve as the engine for transit 
industry growth, and with innovative revenue collection techniques 
able to mitigate the adverse impact of fare increases, every transit 
agency should consider reducing its dependence on fa1•e box cash. Transit 
systems should deliberately chart a course which leads to non-fare 
box payments providing the bulk of passenger revenue . Just as no two 
transit agency fare structures are alike today, no two courses to 
achieve fare pre-payment goals will be alike. This diversity is wel­
come. It reflects differences in taste and culture across the nation's 
urban areas. UMTA's Service and Methods Demonstration Program, with 
its variety of pricing demonstration proj{icts, supports di•1ersity. At 
this conference, we are responsible for extending the hori~ons of inno­
vation. We are the innovators. 

Technology is the siren song of the innovator. It beckons with 
a promise of exciting breakthroughs. In transit fare collection, the 
concept of credit card billing, incorporating length of trip and time 
of travel factors, is easily imagined. Perhaps there has never been 
an environment more hostile to such a system, however, than the transit 
bus. While we must press ahead with technological innovation, partic­
ularly in the rapid transit area, I believe that most of the breakthroughs 
in transit fare collection will be procedural. 

Where should we look for these procedural innovations? The first 
place to look is within the transit industry--in such places as Port­
land, Dallas, Pittsburgh and Boston, as well as the UMTA demonstration 
cities. Where non-cash revenue collection is working, it should be 
documented, reported and publicized. 

The second place to look for revenue collection ideas is in other 
industries. Where would doctors and hospitals be without the payroll deduc ­
tion method of paying health care costs? For that matter, where would 
the Federal government be without payroll deduction? Payroll deduction 
for transit fares is an idea whose time has come. Where employers sub­
sidize parking, they should also subsidize transit. Not to do so is 
discriminatory to the employee as well as detrimental to energy conser­
vation and environmental improvement efforts. At the very least, the 
transit agency should offer significant public relations benefits to . 
employers who support pre-payment programs. As a further step, govern­
ments at the local level should consider legislating incentives or 
penalties to encourage employer transit programs in central business 
districts. 
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EnroUment by mail in transit clubs is another idea adapted from 
a successful private industry practice. These clubs could offer special 
transit shoppers' bargains and give-CMays as well as the transit pass. 
With these and other transit pre-payment concepts, there must be a 
sales effort. Rather than wa.iting for people to drop their coins into 
the fare box, the transit agency must aggressively pursue subscribers. 

After looking at practices in transit and other industries, there 
may still be room for a few new ideas. An example of a relatively new 
idea came to light in a recent labor negotiation. The transit system's 
operators had been selling tickets, but they objected to ticket sales 
on the grounds that operators were held responsible for revenue losses. 
To address this problem, we developed a conaept of "revenue loss reim­
bursement," whereby the operator would buy his tickets at 95-97% of face 
value, the remaining 3 to 5% would be the operators to keep, as a non­
taxable reimbursement for loss. 

Operator distribution of a pre-payment ticket or pass has two 
major advantages: first, it is convenient for patrons; second, it 
creates an entrepreneurial environment for the operator. The major 
disadvantage of an operator-administered payment plan is that it 
significantly expands the workload of an individual whose principle 
responsibility is safe, dependable operation of the vehicle. In systems 
which handle high volumes of passengers, operator administration of 
a pre-payment plan would not be feasible. 

In closing, I would like to stress three points which are vital 
when considering innovation in transit fare collection: 

• Revenue increases are needed to support transit indus­
try growth in the 19BO's--inareased reliance on revenue 
growth is essential, both to offset inflation and to 
support service expansion. 

• Cash payment into the fare box is an obsolete way to 
collect the bulk of transit industry revenue--the 
prinaiple advantage of public transit, which is its 
low cost relative to automobile ownership and oper­
ation, is obscured by cash payment of fares. 

, Diversity is needed in the development of non-cash 
payment plans--what works for one transit system 
may not work for another. 

The challenge of modernizing passenger revenue collection is enor­
mous, but it is an undertaking which is vital to the growth of the 
transit industry in the decades ahead. 
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lWRKSHOP II; FREE AND REDUCED FARE TRANS IT SUf1\1ARY 

Workshop lI reviewed examples of fare-free off,..peak, CBD fare-free 
programs~ and other fare-based · promotional incentives, The presentati ons 
and dtscusstons yielded a concensus on current key issues surrounding f ree 
and reduced fare transft, identified i~sues requiring further clairft ca­
tion, and resulted tn a set of reco!m1ended new ·tntti'attves and prioriti es 
to advance know·l edge and appl teat ton of fare-fl".ee techniques. 

Workshop Concensus 

Participants viewed fare-free as an important component of marketing 
strategy for both system-wide and focused promotions and as having per­
manent operating policy applicati'ons. There were three areas of concensus : 

• System-Wide Free Fare 

Initiating a fare-free all-day experiment was not considered nec­
essary by the workshop participants. The two major off-peak fare­
free experiments in Mercer County and Denver should be reviewed 
in detail and follow-up long-term analysis and evaluation should 
be developed for one or both demonstrations> to maximize the value 
of the existing system-wide data. The workshop concluded that 
a cross-sectional comparison between Mercer County and Denver 
might provide insights useful in the generalization of fa·re-free 
experience regarding, e.g., demographic impacts. 

A major subject of discussion was fare-free's capability as a cost­
effective investment in attracting new transit ridership. Denver's 
year-long experience implies that new ridership may compensate, 
in a reasonably short time, for revenue losses during a period of 
no fares. Early indications are that fare-frte·e programs may have 
long-term effects, and that benefits should be assessed in this 
context. Further, there are indications that the promotional 
effect of free or reduced fares may be greater than for other forms 
of promotion at equivalent cost levels, though it is difficult to 
separate the effect of fare reduction from supportive advertising 
and public relations. These interim findings might be further 
clarified by examining existing data and determining the motives 
(i.e., low fare vs. improved system awareness) of new riders and 
their retention as permanent riders. 

• Focused Promotion 

Fare-free incentives are suggested for a more focused application 
than has been implemented. Temporary fare-free service should be 
promoted as a tool for introducing and stimulating demand for new 
services, for attempting to revitalize weak routes prior to ser­
vice reduction, and for encouraging transit use for shopping trips 
to the CBD or outlying shopping centers. In the latter case , thi rd­
party (e.g., merchant) support can be invested, either through 
direct subsidy or token reinforcement techniques. 
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• CBD Pree Fare 

Fare--fr.ee tncentiyes have been sho\'m to be cost .. effecttve market".' 
ing tools when provided at ma,jor focal points of transtt service 
such as a CBD, An information brochure about these demonstr~tion 
projects might be prepared by UMTA and widely distributed through .. 
out the trans tt industry, Di ssemim~ti ng information on the success 
of a 1 arge number of CBD fare-free experiments, as well as informa­
tion on where it has fatled, is an essential element in encouraging 
other transit properties to adopt the technique. An important 
aspect of the information distributed to transit properties should 
be a review of institutional arrangements that can be creatively 
applied to share the costs of continuing fare--free projects. UMTA 
should seek to resolve remaining issues (see below-) and improve 
documentati'on of the technique by supporting evaluation of locally 
initiated programs. · 

Unresolved Issues 

In contrast to demonstration work to date, workshop participants 
recorrmended unresolved issues be addressed thY'ough small-scale implemen­
tations of fare-fre·e incentives , There are two vital issues conceming 
the time requi'red for effective use of fare-free as a promoti'on tool; 

• How long does the promotion have to rematn in effect to attract 
permanent increases in ridership? 

• How long of a time period must elapse before a subsequent fare­
free incentive will also generate ridership increases? 

The following subjects could also be clarified fhrough research, 
analysis of existing data, or minor new experiments: 

• Specific research is needed to isolate the salient parameters of 
free and reduced-fare programs. For example, the effects of fa,ctors 
such as CBD stze and economic stability and vitality, the nature 
of parking restrtcti ons, and the nature of the fa,re:..free program 
(i.e., li'mitations on fare free-hours} on the success of the pro'"' 
gram need to be ascertained, The impact of major marketing and 
urban redevelopment projects, on the CBD fare-free successes wi'th 
which they are associated, needs to be determined, 

• Existing data should be examined to determine the appeal of free 
and reduced fares for different socio--economtc groups. Thts could 
be extended by suggesting how free and reduced fares should be 
targetted for more effective impact (perhaps via us-er-side sub­
sidies}. 
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• Alternatives to universal application of free fares should be 
investigated. Can a rider be given one free ride for every 
five or is it necessary for all rides to be free in order to 
maintain high ridership levels? 

• Modelling-oriented research should evaluate fqre f ree-data to 
detennine if free fares act more as habit breakers than as just 
one component of travel demand. The suitability of rational 
vs. behavioral models for explaining fare-free response should 
be investigated. 

Suggested New Initiatives 

Workshop participants recognized that the SMD program has demon­
strated that a number of marketing, fare incentive, and service improve­
ment programs are cost-effective techniques for increasing transit rider­
ship. The workshop concensus is that a narrower definition of objec­
tives is needed to take advantage and build upon the general effective­
ness of these techniques. 

To date, of necessity, the demonstrations have been framed with 
the objective of demonstrating the techniques' effectiveness against 
myriad objectives, e.g., increased ridership, reduced air pollution, 
reduced traffic congestion, maintainance of service equity, and service 
to transit dependents. The major change in the direction of the SMD 
program that the workshop is recommending is that since the overall 
effectiveness of the techniques have been demonstrated, major priorities 
should be on communicating the results of the demonstrations to date, 
and encouraging local transit operators to utilize creatively the 
experience across the country to meet local objectives to improve the 
efficiency and effectiveness of transit. 

Moreover, with many transit systems experiencing ridership gains, 
promotional efforts will shift towards more specific concerns than simply 
encouraging overall increases in general ridership. Fare incentives 
should come to be used as tools for managing demand selectively. The 
workshop thus recommends that future UMTA efforts focus on more narrowly­
defined objectives such as specific market segments, market areas, or 
route objectives, rather than on the general evaluation of techniques 
across multiple broad objectives. 

The workshop discussed three areas of demonstration possibilities 
as appropriate for SMD involvement: 

• System-wide Demonstrations 

1) Reduce the operating deficit by a stated percentage under 
trend by increasing permanent revenue and operating econo­
mies using free and reduced fare techniques. 
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2) Use reduced-fare passes or other prepaid mechanisms, decrease 
the amount of revenues collected in the fare box from the 
current 70-100% to at least a 50%. 

• Market Segment Demonstrations 

1) Use free and reduced fare techniques to introduce 35% of 
new residents in an area to transit for non-work trips 
and 50% to transit for work trips over a period of 1 year. 

2) Test the ability of fare-free service for various length 
short periods with occasional repetition to retain new 
transit riders as regular riders making five or more trips 
per week over a one year period. 

3) Provide that 85% of transit dependent families in an area 
learn of transit alternatives available to them, using fare 
and other marketing techniques. 

4) Implement combined transit improvement programs offerin0 
fare incentives to markets most sensitive to fares (i.e., 
inner city areas) and improved levels of service to service 
responsive markets (i.e., corrmuters) with attention to equal­
izing subsidies applied to each market. 

• Market Area or Route Specific Demonstrations 

1) Increase transit trips per capita in a service area by 25% 
in 1 year. 

2) Increase ridership on a route by 50% in 6 months. 
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WORKSHOP II: FREE AND REDUCED FARE TRANSIT ABSTRACTS 

Co-moderators: John J. Gaudette, Denver Regional Transportation Distrfct 
Robert Prowda, Tri-County Metropolitan Tra,nsportation 

District of Oregon 

Reporter: Vincenzo Milione, Urban Mass Transportation Administration 

List of Presentations 

• Travel Demand and Research Focus 
Michael A. Kemp, The Urban Institute 

• Operating Focus 
James I. Scheiner, Pennsylvania Department of Transportation 

1. Off-Peak System-Wide Fare-Free Demonstrations 
• Mercer County, New Jersey - Planning and Implementation; Eval­

uation 
Richard L. Hollinger, New Jersey Department of Transportation 
David Connor, DeLeuw, Cather and Company 

• Denver, Colorado - Implementation; Evaluation 
John J. Gaudette, Denver Regional Transportation District 
Sherrill Swan, DeLeuw, Cather and Company 

• Salt Lake City Proposal 
Frank Spielberg, SG Associates, Inc. 

2. CBD Fare-Free Programs 
• Survey of Experience and Potential 

Steven B. Colman, DeLeuw, Cather and Company 
• Seattle's 11 Magic Carpet 11 

Rod Armour, Seattle Metro 
• UMTA Demonstration in Albany, New York 

Jack Reilly, Capital District Transit Authority 

3. Free or Reduced Fares for Transit Promotion 
• Transit Fare Promotions: Survey and Demonstration Development 

Ulrich F. W. Ernst, The Urban Institute 
• Token Reinforcement for Off-Peak Ridership 

Peter B. Everett, Pennsylvania State University 
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l~ORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT OVERVIEW 

TOPIC TRAVEL DEMAND AND RESEARCH FOCUS 

SPEAKER Michael A. Kemp 
Transportation Studies Program 
The Urban Institute 
2100 M Street, N.W. 
Washington, D. C. 20036 

SUMMARY OF MAJOR POINTS: 

(202) 223-1950 

UMTA 1 s involvement in fare-free and reduced fare transit demon­
strations can be traced in large part to the mandate of Title II of 
the 1974 National Mass Transportation Assistance Act. Congressional 
interest in authorizing expenditures under Title II centered mostly 
on all-day systemwide fare abolition; there is also evidence in the 
language of the act of a concern for learning about the costs and 
benefits of such policies. 

At the SMD Program's request, The Urban Institute has delineated 
a program of research to generate empirical evidence about the conse­
quences and costs of a range of transit fare and service policies, with 
particular emphasis on fare-free services. The approach adopted was 
first to list exhaustively the potential outcomes of fare and service 
level strategies. Broadly categorized, these outcomes concern the 
demand for transit services, the quality of service experienced by the 
passenger, the operating costs, the managerial effects on the transit 
industry, the effects on the Urban Transportation system as a whole, 
the incidence of impacts, and other, longer-term considerations. The 
current level of understanding about each of the potential outcomes 
was sunmarized, and priorities were suggested for their future inves­
tigation. 

The appropriateness of four different general research activities 
to appraise the more important potential outcomes was next explored. 
These were the analysis of existing t ransit operating experience, with 
or without the collection of new data, and the mounting of social 
experiments, either in a 11 real world 11 operating environment or else in 
some form of simulated setting. Specific studies were suggested in 
four general categories, and advantages and disadvantages were appraised. 
On this basis, priorities were reconmended for Federal support for each 
13 different types of study. 
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The most important conclusions of this program design work were 
that, first, the range of possible consequences ensuing from major 
transit operating changes (such as fare elimination) is a very broad 
one, and the causal processes involved are complex and very imperfectly 
understood. It is important that the research be very carefully designed 
to take adequate account of the complexities. Secondly, although Title 
II mentions only demonstrations of fare-free services, it was concluded 
that other methods of research would be more cost-effective for learn­
ing about many of the potential consequences of transit fare policies . 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Kemp (1976), cited below, includes a detailed discussion of recom­
mended projects. 

KEY LITERATURE REFERENCES: 

Kemp, Michael A. The Consequences of Short-Range Transit Improvements: 
An Overview of a Research Program. Washington, D. C.: U.S. Depart­
ment of Transportation, Urban Mass Transportation Administration, 1976. 

Kemp, Michael A. 11 A Summary of Federal Involvement with Fare-Free Tran­
sit Service, 11 Working Paper 5100-1-1. Washington, D. C.: The Urban 
Institute, 1976. 

Pucher, John R. and Jerome Rothenberg. Pricing in Urban Transportation: 
A Study of Emphirical Evidence on the Elasticity of Travel Demand. 
Cambridge, Mass.: Massachusetts Institute of Technology, Center for 
Transportation Studues, 1976. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT OVERVIEW 

TOPIC OPERATING FOCUS 

SPEAKER James I. Scheiner (215) 545-8000 
Transportation and Safety Bldg. 
Pennsylvania Department of Transportation 
Harrisburg, PA 17120 

SUMMARY OF MAJOR POINTS: 

More than f i ve years of interest, assessment and experimentation 
with fare-free transit has resulted in the realization that free or 
reduced fare programs may be cost-effective elements of a long run 
transit operating strategy to control deficit. More particularly, 
issues we presently need to explore include: 

• In order to maximize the present value of transit system rev­
enues over a five-year period, should the system be run free 
for the first three to six months? 

• Are there time periods when a permanent reduced/free-fare can 
reduce the total operation deficit? 

• Are there portions of the system which should be run 11 free 11 to 
simplify use and transfers, with fares on the rest of the sys­
tem raised to cover normal revenue losses? 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Existing data from the Trenton, Denver and other demonstrations 
should be examined from these financial perspectives. Extended monitor­
ing of after-demonstration effects will be required to this end. New, 
shorter range demonstrations might also be developed for more focused 
assessment of these effects. 

KEY LITERATURE REFERENCES: 

Deleuw, Cather & Co. "Denver Off-Peak Free-Fare Public Transit Experi­
ment." Unpublished interim report. October 1978. 

Scheiner, James I. "The Patronage Effects of Free-Fare Transit." Traf­
fic Quarterly (January 1975). 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT OFF-PEAK SYSTEM-WIDE FARE-FREE DEMONSTRATIONS 

TOPIC MERCER COUNTY PLANNING AND IMPLEMENTATION 

SPEAKER Richard L. Hollinger (609) 292-5722 
New Jersey Department of Transportation 
Bureau of Operations Research 
1035 Parkway Avenue 
Trenton, NJ 08625 

SUMMARY OF MAJOR POINTS: 

The objectives of the fare-free off-peak Mercer County Demonstration 
were to determine the effects of free bus rides on : diverting people 
from autos, increasing mobility of elderly and low income people, 
increasing economic viability of the central city and reducing the 
increase of vehicle miles of travel. To conduct the demonstration, it 
was necessary to obtain the cooperation of the Mercer County governing 
body who paid the local match for the Federal funds and the Mercer 
County Improvement Authority who operates the bus system. Data 
availability has also been a key issue. Retail sales data for the area 
was the most difficult to obtain due to the reluctance of retail stores 
to release sales information. Publicity for the project included post­
ers, news releases to media and paid advertising in newspapers and radio 
stations. A consultant was hired to design and distribute promotional 
material as required. 

Several problems arose during implementation. Bus drivers opposed 
the demonstration shortly after implementation. Later analysis indicated 
increased delays and other factors involved, but improved bus driver 
orientation at the outset would probably have reduced early opposition . 
The fare-free demonstration also became the scapegoat for an incident 
where a 28-year old 11youth 11 was stabbed by a bus driver in self-defense. 
Local police and shopping mall security forces indicated an increase 
in complaints concerning youths although no significant increase in 
serious incidents was found in the data. The elderly also registered 
complaints along with bus drivers regarding inconsiderate and rowdy 
youths on buses. After several months, complaints decreased to the 
previous level although discussion with drivers has indicated contin­
uing dislike of the program. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

As many complaints concerned youths, it seems that a primary con­
cern is to clearly define what service transit is to provide. Also, 
perhaps 11 free 11 access is too 11 easy 11 and a minimal fare such as a nickel 
would provide low cost travel but still reduce trips of least need. 
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KEY LITERATURE REFERENCES: 

Spielberg, F. 11 Plan for a Demonstration of Off-Peak Fare Free Bus Ser­
vice in Mercer County, New Jersey. 11 Working paper No 5066-8-1. 
Washington, D. C.: The Urban Institute, 1977. 

Public Technology, Inc. SMD Briefs. Washington, D. C.: Public Tech­
nology, Inc. 1978-present. Current information on selected UMTA 
demonstrations. Available from Public Technology, Inc., 1140 Con­
necticut Ave., N.W., Washington, D. C. 20036. 

Evaluation reports are in preparation. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT OFF-PEAK SYSTEM-WIDE FARE-FREE DEMONSTRATION 

TOPIC MERCER COUNTY EVALUATION 

SPEAKER David Connor 
DeLeuw, Cather and Company 
1250 Broadway 
New York, NY 10001 

SUMMARY OF MAJOR POINTS: 

(212) 868-0800 

• Increases in Bus Use: Since implementation of free service, 
Mercer Metro off-peak ridership bas increased approximately 
45-50 percent during free-fare periods. It appears that 
slightly less than half of the new off-peak bus trips would 
not have been made if fares had been charged, and a small 
percentage were diverted from the peak travel periods. 

• On-Board Effects: Increased use of the bus service by young 
people has been associated with increased complaints regard-
ing on-board rowdyism and harassment. This appears to be mostly 
a real increase in serious on-board incidents. Bus drivers 
have been particularly vocal about the rowdyism, and have 
complained that the program has caused schedule adherence 
problems. 

• Effects on On-Time Performance: 
operations has been an increase 
in the occurrence and length of 
area. 

One effect on Mercer Metro 
in the run time of buses and 
bus delays in the downtown 

• Effects on Cost and Revenue: The major impact of the program 
has been the loss of revenue, though there has been some need 
for additional bus and driver assignments during fare-free 
periods. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

• Investigation of behavior, attitudes and reasons for non-use 
of program by peak-period bus users and general public. 

• Investigation of the relative value (benefit) of an equal 
investment in service improvements (i.e. to measure marginal 
benefits of pricing versus service changes). 

KEY LITERATURE REFERENCES: 

DeLeuw, Cather & Co. Trenton Free Fare Demonstration Project Evalua­
tion Plan. Prepared by Cobert Knight. ~~ashington, D. C.: U.S. Depart­
ment of Transportation, Urban Mass Transportation Administration, 1978. 
Available from NTIS. 

Final Evaluation reports are in preparation. 

41 



WORKSHOP: FREE. AND REDUCED FARE TRANSIT 

SUBJECT OFF-PEAK SYSTEM-WIDE FARE-FREE DEMONSTRATIONS 

TOPIC DENVER IMPLEMENTATION 

SPEAKER John J. Gaudette (303) 759-1000 
Regional Transportation District 
1325 South Colorado Boulevard 
Denver, CO 80222 

SUMMARY OF MAJOR POINTS: 

Denver's transportation ~roblem is most importantly an air pol­
lution problem. Both long and short-term transit development is seen 
as a primary component of efforts to improve air quality. Legislative 
proposals to provide transit service free of charge have been considered, 
but never enacted due to the expense and uncertainty associated with free­
fare transit. "Transit Awareness Day" activities were developed, includ­
ing a "Transit Awareness Month" and Transit Awareness Day, 11 to promote 
public transit use. Initial response to these campaigns was encourag­
ing, and led to the UMTA funded one-year demonstration of system-wide 
fare-free transit for the off-peak . 

After one-year's operation with off-peak free fares, which resulted 
in an overall 30 percent increase in transit use, fares were re-institu­
ted on February 1, 1979. Preliminary conclusions from the experiment 
are that the majority of riders attracted to transit due to free fares 
are being retained, and that the one-year period of free fares may have 
been longer than necessary to have attracted most of the new ridership. 

The major implication of the demonstration is that fare-free transit 
can be a very effective marketing tool when provided for a short period 
of time, on selective services, and to serve specific objectives. Con­
sidering the extended or long-term effects of short-term fare promotions 
should be a major element of fare policy evaluation. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The following questions have arisen from the demonstration exper­
ience: 

1. Over what period of time is a fqre-free incentive program most 
effective in generating and retaining ridership; could the same 
results as experienced in Denver been achieved with a one week, 
one month, or six month free-fare period? 

2. Can f11re-free be an effective marketing technique on selected 
routes or classes of service? 
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3. What complementary service improvements (if any) are most 
effective in combination with free fares? 

KEY LITERATURE REFERENCES: 

Deleuw, Cather & Co. ''Denver Off-Peak Free-Fare Public Transit Experi­
ment." Unpublished Interim report. October 1978. 

Public Technology, Inc. SMD Briefs. Washington, D. C.: Public Tech­
nology, Inc. 1978-present. Current information on selected UMTA 
demonstrations. Available from Public Technology, Inc., 1140 Con­
necticut Ave., N.W., Washington, D. C. 20036. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT OFF-PEAK SYSTEM-WIDE FARE-FREE DEMONSTRATIONS 

TOPIC DENVER EVALUATION 

SPEAKER Sherrill Swan 
Deleuw, Cather and Company 
120 Howard Street 
P.O. Box 7991 
San Francisco, CA 94120 

SUMMARY OF MAJOR POINTS: 

(415) 495-6060 

From February 1978 through February 1979 Denver (RTD) conducted 
a fa're-free demonstration. Fares were free all hours but 6AM to 8AM 
and 4PM to 6PM on weekdays, and all day Saturday and Sunday. Short­
term ridership gains from free fares were substantial; average monthly 
ridership increased by about 30 percent due to free fares. Survey 
projections and early ridership estimates indicate that 60 percent to 
70 percent of the ridership gain will be maintained at least during the 
initial few month~ of reinstated fares. 

Travel Demand Issues 

• Previous mode of new bus trips: About one-thrid of the trips 
attracted by the program were made by bus riders during the 
peak period; about one-third were made by auto users; about 20 
percent of the trips were never made before. 

• Charasteristics of new riders: Almost a auarter of all off­
peak fare-free riders were new riders. Total household incomes 
of new users were slightly higher than that of prior riders; 
there is a higher percentage of young to middle age adults 
(17 to 44 years of age) among new riders. 

• Impact of free fares on prior riders: Two-thirds of riders who 
used RTD before free fares rode the. bus more often because of 
the program; less than 5 percent rode less often. 

• Improved mobility: It appears that to some degree free fares 
have enhanced mobility. Three indicators are: (a) percentage 
of new bus users (62 percent) not having access to autos; (b) 
of the surveyed new off-peak trips, almost one-half were made 
by persons without access to autos for those trips; and (c) 
about one-fifth of all new off-peak trips were never made before, 
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Transportation Supply and Cost Issues 

• Service level: Crowding on buses was cited as an initial prob­
lem. Vandalism and harrassment of drivers were also problems. 

• Impact on Transit Operations: The major effect was a reduction 
in driver morale. Only about a one percent increase in RTD 
service was required. 

• Costs Associated With Free Fares: Sacrificed revenues for the 
year of free fares are estimated at $3.7 million. Additional 
operating costs were estimated to be in the $30,000 to $40,000 
per month range, about one percent of total operating costs. 

Secondary Effects 

• Auto diversion to transit did not significantly affect regional 
air quality. CBD effects have not yet been quantified. A large 
majority of the public and RTD riders appeared to favor the free 
fare program, but the majority of the public and the riders 
were not willing to accept increased taxes to pay for contin­
uance of the program. 

RECOMMENDATIONS FO~ FURTHER WORK IN THIS AREA: 

Medium and long-term impacts of this project must be evaluated to 
determine the effectiveness of fare-free programs in inducing sustained 
ridership increase. Analysis of short and long-term costs and benefits 
of the fare-free program should be a priority research task. Whether 
or not a shorter period of fare-free operation would have produced sim­
ilar results must also be ascertained. External factors that may have 
effected demonstration results must also be considered. 

KEY LITERATURE REFERENCES: 

Studenmund, A. H., David Conner, and Sherrill Swan. "An Interim Analysis 
of the Free-Fare Transit Experiments." Report prepared for the 1979 
Annual Meeting of the Transportation Research Board, Washington, D.C. 

Swan, Sherrill. Early Evaluation Findings on the Denver Off-Peak Free­
Fare Public Transit Experiment. San Francisco, CA: Deleuw, Cather 
& Co., 1978. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT OFF-PEAK SYSTEM-WIDE FARE-FREE PROJECTS 

TOPIC SALT LAKE CITY PROPOSAL 

SPEAKER Frank Spielberg 
SG Associates, Inc. 
4200 Daniels Avenue 
Annandale, VA 22003 

SUMMARY OF MAJOR POINTS: 

(703) 750-3363 

The primary reason for the defeat of the off-peak fare-free pro­
posal in the Salt Lake Metropolitan area was the conflict between 
urban Salt Lake County and other rural counties over control of region­
al agencies. 

Rural counties were concerned that were free fare successful and 
continued beyond the demonstration period, resources used to provide 
lightly patronized services in low-density areas would be diverted to 
providing free service in urbanized Salt Lake County. 

The operating authority was reluctant to give up a source of rev­
enue not subject to legislative review. 

A side issue was the offering of fare-fare service during hours 
of travel by school children and the fear by the operator that "free" 
public transit would be used to replace school bus service in some 
conmunities. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Subsidy programs need to consider equity impacts in terms of both 
user benefits and incidence of tax support. To avoid sub-regional dis­
pute, comprehensive improvement programs offering balanced subsidiza­
tion policies should be developed. 

KEY LITERATURE REFERENCES: 

A report on the defeat of the project has been submitted to UMTA. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT CBD FARE-FREE PROGRAMS 

TOPIC SURVEY OF EXPERIENCE AND POTENTIAL 

SPEAKER Steven B. Colman 
DeLeuw, Cather and Company 
120 Howard Street 
P.O. Box 7991 
San Francisco, CA 94120 

SUMMARY OF MAJOR POINTS: 

(415) 495-6060 

Since 1973, downtown fare~free zones have been applied in a num­
ber of different cities under varying conditions. In addition, they 
have received considerable attention in many more cities for evalua­
tion and future application. ftmong the more important conclusions 
gained from experience to date are: 

• The zones can create a large relative increase in downtown 
transit ridership. 

1 New ridership is primarily attracted during the mid-day, and 
consists mostly of downtown employees and shoppers. 

• The cost per new rider is quite reasonable--generally below 
10 cents. 

• The non-user impacts-- on traffic, parking, and air quality-­
are generally minor. While retail sales stimulus is an oft­
stated goal of fare-free zones, the apparent increase attri­
butable to them is quite small (under 1 percent). 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA : 

There is a strong need to determine quantitative impacts in 
three areas: the dollar value of benefits· received by fare-free riders; 
the amount of increased CBD retail sales; and the impact on regional 
transit system ridership. 

KEY LITURATURE REFERENCES: 

Ernest, Ulrich F. W. "Short Term Policies for Downtown Revitalization: 
A Preliminary Assessment." Working paper 5110-4-1. Washington, D.C.: 
Urban Institute, 1978. 

Urban Institute. "Low-Fare Free-Fare Transit-.JSome Recent Applications 
by U.S. Transit Systems." Prepared by K.M. Goodman and M.A. Green. 
Washington, D.C.: U.S. Department of Transportation, Urban Mass 
Transportation Administration, 1977. Available from NTIS. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT CBD FARE-FREE PROGRAMS 

TOPIC SEATTLE 'S "MAGIC CARPET" 

SPEAKER Rod Armour (206) 447-6781 
Municipality of Metropolitan Seattle 
821 Second Avenue 
Seattle, WA 98104 

SUMMARY OF MAJOR POINTS : 

Seattle's "Magic Carpet", or downtown free-transit zone, has been 
in existence since 1973. Since then, intra-area ridership has trippled 
and the project has helped attract partonage throughout the system. 
The greatest free zone ridership increase has been between 11:00 A.M. 
and 2:00 P.M. in the CBD, and system ridership increases have been 
greatest during corrmuter hours. 

The fare collection method was adapted to "pay in the country." 
This decreased boarding time per passenger in the CBD by nearly 20%, 
but crowded buses outside the fare free zone are delayed by pay-as-you­
exit. 

Downtown Seattle has experienced a two percent reduction in traf­
fic volumes and air pollution as a result of the fare-free zone, and 
retail sales in the area have increased by about one percent ($5 mil­
lion annually) . Peripheral parking patterns have remained essentially 
unchanged . 

Operating the fare- free zone adds about 4 cents per fare~free 
passenger , compared to about 90 cents per revenue passenger for the over­
all Metro system. The total cost (including sacrificed revenue) of fare­
free operation is about $150,00 annually. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Alternative methods for financing fare free zones (e.g. CBD mer­
chant contributions) should be investigated. 

Methods for operating multiple fare free zones should be developed. 

KEY LITERATURE REFERENCES: 

DeLeuw, Cather and Co. Case Studies in Reduced Fare Transit: Seattle's 
Magic Carpet . Unpublished draft report. 1978. 

Municipality of Metropolitan Seattle. Seattle's Magic Carpet: The First 
Two Years . Seattle, Washington: The Municipality, 1976. Available 
from Seattle Metro. 

Municipality of Metropolitan Seattle. Magic Carpet Evaluation Report. 
Jointly prepared by the Municipality of Metropolitan Seattle and the 
City of Seattle. Seattle, Washington: The Municipality, 1977. Available 
fron NTIS. Also available from Seattle Metro. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT CBD FARE-FREE PFWGRAMS 

TOPIC UMTA DEMONSTRATION IN ALBANY, N.Y. 

SPEAKER Jack Reilly (518) 457- 2388 
Capital District Transportation Authority 
110 Watervliet Avenue 
Albany, NY 12206 

SUMMARY OF MAJOR POINTS: 

The downtown Albany fare ... free zone (Freewheeler) started operation 
in November 1978. In this project, fares are abolished for all bus trips 
in a 0.5 square mile downtown area between 9:00 A.M. and 3:00 P.M. on 
weekdays and between 9:00 t\.M. and 6:00 P.M. on Saturdays. Midday ser­
vice headways in downtown corridors vary from 2-3 minutes to 30 minutes. 

To date, internal ridership has increased from 1200 passengers per 
weekday to about 3000. There have been no adverse effects on regular 
transit operations. 

Significant emphasis will be placed on project evaluation to estimate 
effects on retail sales, diversion of trips from other modes and incidence 
of project benefits. Surveys were conducted before the project began 
(downtown residents, downtown employees, shoppers, transit riders and 
area residents). These will be repeated in October 1979. Some aggre­
gated retail sales tax data will be made available. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The project will terminate in November 1980. The surveys and addi­
tional data should provide insights into the market for free CBD bus 
trips, the effect on transit operations and revenues and the impact of 
such projects on downtown a.cti vi ty. Recommendati ans for further work 
are premature at this time. 

KEY LITERATURE REFERENCES: 

Cambridge Systematics, Inc. Albany CBD Fare Free Demonstration Evaluation 
Plan. Cambridge, MA: Cambridge Systematics, Inc., 1978. 

Urban Institute. "Demonstration Plan for a Fare Free Zone in Albany, NY" 
Working paper 1200-34-1. Washington, D.C . : The Urban Institute, 1978. 
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WORKSHOP: FREE AND REDUCED FARE TRANS IT 

SUBJECT FREE AND REDUCED FARES FOR TRANSIT PROMOT ION 
I 

TOPIC TRANSIT FARE PROMOTIONS: SURVEY AND DEMON STRATION DEVELOPMENT 

SPEAKER Ulrich F. W. Ernst (202) 223~1950 
The Urban fnstitute 
2100 M Street, N.W. 
Washington, D. C. 20037 

SUMMARY OF MAJOR POINTS: 

The presentation focuses on the broad spectrum of promott ona l fare 
reductions and eliminations that have been used by transit systems both 
in the U. S. and abroad. This survey is designed to explore such areas 
as : (1) restrictions in time and space , (2) targeting to market segments~ 
(3) extent of additional promotion efforts, (4) involvement of other 
groups and institutions, (5) combination with service variations, and 
(6) implementation mechanisms. 

The examination of the available evidence suggests that promo tional 
fare reductions can generate substantial additional ridership during the 
promotional period, particularly in off-peak hours. There is little 
reliable indication of the degree to which other objectives (increased 
retail sales, lasting increases in overall paid ridership) are being 
accomplished. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The presentation outlines the major design elements of a demonstra­
tion project scheduled for Scranton (Pennsylvania) and sketches the kinds 
6f questions that will be answered through this demonstration. Mention 
is made of the development of a conceptual framework for exploring the 
role of promotional fare incentives in changing travel behavior in a 
dynamic context. 

KEY LITERATURE REFERENCES: 

No really significant literature pieces presently exist. An Urban 
Institute Working Paper on this topic will be available in Summer 1979. 
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WORKSHOP: FREE AND REDUCED FARE TRANSIT 

SUBJECT FREE AND REDUCED FARES FOR TRANSIT PROMOTION 

TOPIC TOKEN-REINFORCEMENT FOR OFF-PEAK RIDERSHIP 

SPEAKER Peter B. Everett (814) 865-1467 
Division of Man-Environment Relations 
The Pennsylvania State University 
University Park, PA 16802 

SUMMARY OF MAJOR POINTS: 

Travel behavior can be viewed as a function of reinforcement, or 
rewards and incentives. Auto use currently involves much reinforcement, 
and transit use entails little reinforcement. A strategy to increase 
transit use could/should be built on increasing 11 reinforcers. '' Many 
reinforcers for transit use are possible (e.g. improved service) but 
one reinforcer easy to deliver without large institutional or operat­
ing changes is the concept of token reinforcement. 

Tokens would be delivered to boarding passengers during promotional 
period (which could become permanent). Tokens could be redeemable for 
a variety of goods and services, or discounts towards them, by merchants 
served by transit. The costs would be supported in part by the merchants, 
recognizing the customer traffic benefits and marketing benefits of the 
program. Tokens given to passengers could vary in value in an unpre­
dictable fashion, to have maximum impact on behavior. 

Studies to date show that a 10 to 75 percent increase in rider­
ship can be derived from this form of promotion. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The token-reinforcement concept should be implemented in a large 
urban area to stimulate off-peak ridership. Attention should be paid 
to determining the long-range impact on transit and the economic via­
bility of sustaining such a program. The different possible parameters 
of token reinforcement (e.g., token predictability, type of merchants 
involved) should be explored in order to determine the most effective 
procedures. 

KEY LITERATURE REFERENCES: 

Deslauriers, B. C. and P.B. Everett. "The Effects of Intermittant and 
Continuous Token Reinforcement on Bus Ridership." Journal of Applied 
Psychology. (August 1977). 

Everett, P. B. et al. "Effects of a Token Reinforcement Procedure on 
Bus Ridership." Journal of Applied Behavior Analysis. (1974). 
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IMPROVING TRANSIT PRICING - A MANAGEMENT FRAMEWORK 

HAROLD H. GEISSENHEIMER 
GENERAL OPERATIONS MANAGER 
CHICAGO TRANSIT AUTHORITY 

The report that I'm giving represents a joint effort by staff 
of the UMrA Pricing Innovations Program, Public Technology, Inc. 
and the Chicago Transit Authority to develop what might be caUed 
a "suggested management framework for pricing innovations", but 
would probably best be called just a set of considerations that 
are important to transit authority pricing policies. While some 
of us "on street" transit managers may not agree that specific 
innovations wiU have the effects that the UMTA "innovators" 
often claim, it's our feeling that implementing transit pricing 
and fare-related improvements requires top level management 
commitment to a number of basic ideas. 

Generally, we've identified eight basic considerations that 
wouZd frame transit pricing policies. These are: 

• Fare revenue is a vital source of system finance. 

• The controversial nature of fare changes makes 
achieving broad-based political support for 
pricing policies essential . 

• Pricing and fare innovations are important 
components of marketing efforts. 

• Special services should be matched with pricing 
variations to ma.ximize user appeal. 

• Fare policies should bear strong relation -to 
the costs of different services, or service 
components. 

• Pricing innovations shouZd be evaluated for 
their impact on transit efficiency . 

• The social, political, and environmental effects 
of pricing changes and innovations shouZd be 
considered along with their impacts on transit 
finance. 
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~ Transit operators should coordinate their pricing 
innovations with other transit, transportation, 
and urban programs. 

These ideas, we feel, must underly pT'1,c~ng policies and pricing 
innovations. m the next few minutes I'll explain these in more 
detail. 

Probahly the most important consideration framing transit 
pricing policy i s that fare revenue must be considered as a major 
source of system finance. We've all come to realize that we can't 
expect transit subsidies to continue to grow as they have in recent 
years. m fact, after a number of years of relative stability in 
fare levels, a growing number of systems have had to · face fare 
increases again. This re-emphasis of the budgetary importance of 
fare revenue should lead to improved analysis of alternative fare 
policies and impacts. Morever, when faced with no alternative 
to higher fares, we will find that even greater emphasis on cost 
control and improvements in transit efficiency is necessary. 

Closely allied to the importance of fare revenue is the role 
of clearly established fare policies, as adopted by policy boards 
and properly communicated to the public. The highly controversial 
nature of fare changes and relative pricing incentives offered to 
different user groups makes broad support for pricing policies 
essential. The support of politicians, the media, major employers, 
downtown business and other special interest groups needs to be 
consciously nurtured if new pricing policies and fare innovations 
are to succeed. 

Service develo7?71ent and max'keting is another primary function 
of pricing strategies and innovations. Though in most cases we 
know ridership is more responsive to service improvements than 
fare changes, properly coordinated fare incentives can have vitally 
important effects. These innovations include prepaid pass plans, 
discounting of prepaid tickets and passes, low-fare downtown circu­
lation services, special transfer provisions, special fare promotions, 
and fare programs for Sundays, holidays and tourists. Their effects 
may include improving user convenience, introducing transit to new 
users, stimulating system use in aff-peak periods, and maintaining 
transit's positive image. 

Sophisticated p'l'icing policies also recognize that different 
groups of riders respond differently to fare changes and incentives. 
Market segmentation is important to setting fare levels and selecting 
innovations. 

Fundamental to marketing is providing current users with the 
type of service they require or prefer, or developing new services 
to attract new users, Special services such as park-and-ride and 
express routes have very strong appeal, and users are often willing 
to 'P{tY higher fares for the quality differential. 
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Subscription bus servi ces are another example of price-quali t y 
variations which, because of the high cost of serving long peak­
period trips, have often operated with fares set at break- even 
levels. In many ways, quali t y-based fares are just an extensi on 
of the distance -based fares that many of us rely on. 

Generally, full application of transit marketing wi l l l ead 
to increased variations in services and fares. Moreover, if 
services are more closely tai lored t o the existing and l at ent 
demands of users and potential users, it is quite possible t ha,t 
increase proportions of operating cost can be recovered from t he 
new special services. 

I am t0ld tha,t UM'FA sponsors r esearch and will consider demon­
strations for price and service improvements tha,t 'WOuld, f or 
example, significantly reduce waiting times, use smal l er vehicles 
(tha,t possibly provide door-to-door service at one or bot h ends of 
a route ), decrease crouJding i n peak-periods, etc. These are bo ld 
but clearly evolving innovations, tha,t could well lead to both 
improved financial viabilit y and increased market appeal. Though 
we all can envision the polit i cal barriers to such service varia­
tions, t hey may be pursued because they could l ead to r idership 
increases with reduced subsidy per passenger, a ver y salabl e 
consideration. 

Strongly related to mariketing and service variations is another 
major element of a f ramework for transit pricing: the costs of 
different services. Recent advances in cost allocation methods 
enable more precise ident ifications of the costs of providing 
service on particular r out es, in cer tain time periods, etc. In 
addition to enabling gr eatly improved decision-making on r out e 
perfoPmance and service l evels in general, the methods can assist 
in identifying undesirable cross-subsidies between routes or service 
cat egories . This infoPmat i on can lead to improving both the 
efficiency and equity of transit service, for example by determining 
appropriate peak/off-peak f are differentials, or appropriate sur- · 
cha,rges for special or higher quali ty services, overall, as transi t 
services continue to devel op and become more diverse, pricing 
decisions will have to re l y on improved methods of cost allocation 
and estimation . 

Improving the operating efficiency of transit is another 
approach to thinking about fare innovations. Many fare r elated 
innovations can ha,ve posi t ive effects on efficiency. For example, 
widespread use of transit passes can significantly reduce boarding 
times, particularly in peak periods. Passes can also l ead to 
savings in fare collection expenses by reducing security cost s or 
improving cash flow. Dist ance-based fares can encourage more 
ridership in off-peak per i ods, when trip lengths are generally 
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shorter, as well as reaover more revenue from peak-period users. 
Peak/off-peak fare differentials offer the possibility of shifting 
at least some peak riders to the off-peak, though their more 
important effect may be to improve equity between transit users 
by keeping fares in closer relation to the costs of service at 
different times of day. Y~t to be implemented i n the U.S. are the 
self-serviae/self-validating ticket systems common in European 
cities, which can enable boazoding from rear doors and thus speed 
operati(ms. A-ZZ of these innovations offer possible gains in 
efficienay, and Ukely wiZZ become more common in the near future. 

The increased .complexity or inconvenienae for users that some 
of these innovations may entail are important factors that also 
have to be aonsidered. The trade-off between convenienae of simple 
fare struatures and the efficiencies of more compliaated structures 
has to be more clearly appraised. In the future, increasing finan­
cial constraints on transit will probably lead us to at least 
consider more complicated fare structures, to maximi ze efficienay 
and minimize ridership Zoss due to higher fares. However, the 
discouraging effect of more complex fare strucures is a factor 
we must keep fiffllly in mind. 

Another important set of considerations that frame the context 
of pricing innovations is the impact of various i mpr ovements on 
the adopted goals for transit operation. These goals include 
energy conservation, congestion and pollution r e l i ef, doumtown 
development, improved service for special user groups, and others. 
Wha.t might be stressed is that transit pricing decisions are not 
just fina:naial but also social and political. Transit goals and 
objeatives should be assessed for consistency, and should be 
defined so as to assist service development, prici ng, and other 
operating decisions. The impacts of specifi c pricing changes, 
special services and other innovations need to be assessed in a 
disaggregate or very foaused manner. Thi s is necessary in order 
to maximize goal achievement, whether thi s be the provisi on of 
service t@ target groups, or effects on objectives such as air 
quality. This "impact segmentation" approach comp Zements a 
market segmentation exercise, and is a necessary evaluation tool 
for developing effective and therefore effici ent fare structures. 

Some mention of external considerations effecting pricing 
innovations is also necessary. A potentially ver>y significant 
innovation for cities where transit is provided by multiple oper­
ators or involves differ>ent modes is the concept of fare prepay­
ment for intermodal coordination. This can greatly increase the 
convenienae of transit use, and stimulate significant new rider­
ship. Carried further, the conaept could be applicable to virtually 
aU cities as a way to integrate and coordinate ta,xi operat i ons 
with transit. 
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Transit pr~c~ng innovations rrrust also consider the wider 
urban and transportation planning process. For example, low or 
free fares for downtown services are an important component for 
downtown revitalization programs, but standing alone their minor 
impact may not be worth their financial burden. 

Possibly of greatest effect on transit revenue issues is the 
price of the competition.,,the automobile. The financial depart­
ment of any city's transit authority ought to be the strongest 
advocate for removing existing subsidies on automobile use, whether 
through parking taxes or. other mechanisms available to local decision­
makers. When fare increases are necessary, coordinating them uJith 
new auto-use disincentives can offset ridership loss, This uJider 
view on transit pricing issues requires increased emphasis from all 
of us c()neerned with tr-ansit devefo-pment. 

Other factors important to transit pricing could also be 
identified. In summary, however, once one has accepted that fares 
are a vital element of transit finance, it could be concluded that 
there are two primary (and sometimes overlapping) concepts that. 
shape transit pricing innovations. These are that pricing inno­
vations are necessary to increase the convenience and attraction 
of transit, and that pricing is an important tool for improving 
transit productivity. This, I would say, is the essence of our 
job in stirrrulating transit pricing innovations. 
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TRANSIT PRICING TECHNIQUES 
AN OBSERVATION 

JAMES R. MALONEY 
EXECUTIVE DIRECTOR 

PORT AUTHORITY OF ALLEGHENY COUNTY* 

It is essential for a foX"UJTI on transit pricing techniques 
to consider what the base price of a transit ride should be before 
we even begin to talk about discounts and different methods of 
prepayment. As you just heard in Mr. Geissenheimer's talk, fare 
revenue is a vital source of system financing. 

PAT's fare box brings in roughly about 45 percent of our 
annual revenue. Unfortunately, this percentage is on the decline. 
With this in mind, the American transit industry cannot afford 
to work from an unrealistically low price base. 

In terms of price for a transit ride, we at PAT take a some­
what different approach. We have calculated that our cost of 
providing a single transit trip is about a dollar. That cost is 
a combination of operating expenses plus capital expenses. If all 
of the transit agencies in this country would add up their costs 
accordingly, I think they would find their cost of a transit ride 
is very similar to PAT's. Our pricing approach is that the fare 
should be 50 cents for a basic transit ride, the remaining 50 cents 
of the true cost being made up in subsidy. One of our industry's 
problems in terms of pricing is that in our zeal to encourage rider­
ship, we have lowered our price and in many cases, transit agencies 
are in a desperate search for money to balance the books. 

Discounts are not the only way to stimulate or maintain current 
Pidership levels. In our most recent market research in Pittsburgh, 
convenience, not savings, has become the predominant need of our 
customers. To prove this point, PAT has just offered a completely 
prepaid annual pass. The cost: $175.00, which maintained the same 
discount that our annual permit offered. (The permit was priced 
at $125.00 base plus 10¢ per ride). There was intense opinion and 
temptation to give even a further discount to lure customers, with 
the idea that $175 was just too high a price to pay for transit. 
Those temptations were resisted on the basis that we felt our riders 
were willing to trade off price for convenience. Apparently our 
research was correct. We were able to increase sales by nearly 20 
percent. 

* Delivered by L. Michael Kelly, J~., Manager, Advertising and 
Public Relations, Port Authority of Allegheny County. 
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We r;il$O found that perceived va'lue is very important in market­
ing. You might recal'l that many years ago Toni offered a home per­
manent priced at about 25 cents. The product was a disaster and 
after the Madison Avenue experts re-examined their marketing plans, 
they had the feeling that at 25 cents people perceived the product 
to be worthless. They repackaged the same product and placed a 
higher price on it and it became a marketing success. 

In short, as I mentioned in the beginning of this brief message, 
it is essentia'l for a forum on transit pricing techniques to consider 
what the base price of a transit ride should be before any discounts 
are given. We must a'lso take into account Americans' increased 
yearning for convenience, and finally, to make sure the perceived 
value of a transit ride equates with the level of service delivered. 
Even at 50 cents per ride, public transportation is still one of 
the best bargains in today's cost of living. 
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WORKSHOP II I: SYSTEM AND MARKET ANALYSIS SUMMARY 

Workshop III reviewed current projects aiming to increase 
public transit productivity through improved service evaluation 
and considered the state of knowledge of consumer preferences for 
fare and service combinations. 

Workshop Concensus 

Many of Workshop III's specific recommendations can be related 
to the schematic structure shown in Figure 1. The connection 
between the costs of supplying a particular transit service and 
the ridership that will result involves intennediate relationships 
of critical importance. Costs can be related relatively easily 
to certain types of service characteristics, such as vehicle hours, 
frequency of service, schedule reliability, travel time from stop 
to stop, and vehicle miles of service. These describe the service 
from the supply or operations point of view, but do not relate 
directly to the price that might be charged based on what the 
potential patron perceives as desirable or undesirable~ 

The consumer or marketing perspective is typically under­
emphasized in transit service evaluation. Service characteristics 
must be related to quality attributes that are valued by the rider, 
such as waiting time, comfort, trip travel time, security, likeli­
hood of securing a seat, and predictability of arrival time at 
destination. Travel demand responds to quality attributes, not 
to intermediate variables. Increased attention to the analysis 
of transit service quality as it affects the price a passenger 
is willing to pay should be a priority. 

• The workshop identified a range of useful direc­
tions for additional research, but stressed 
improved corrrnunication and dissemination of 
existing concepts and innovations not yet fully 
applied as its major recommendation. Short 
courses, workshops, manuals, etc . should be 
developed for the use of local planners and oper­
ators who may not be aware of the results of recent 
studies and demonstrations. 

• The workshop also stressed the importance of 
institutional structures for transit planning, 
development, and decision-making. UMTA efforts 
promoting a multi-modal perspective on transit 
needs, evaluation, and service provision should 
be intensified. Projects presently focusing on 
conventional transit service evaluation should be 
broadened to increase emphasis on unserved and 
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FIGURE 1. COST, DEMAND, AND INTERVENING VARIABLES. 
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Intermediate outputs 
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• headways 
• routes 
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potential transit needs. Results of research and 
demonstrations of improved institutional frame­
works for service provision (e.g., integrated 
operations) should be more widely disseminated, 
with replication and adaptation promoted. 

Suggested New Initiatives 

Suggestions for short and medium-term programs include the 
follm-1ing: 

• Use of willingness-to-pay and consumer surplus 
concepts i? encouraged for evaluation, and for 
design of innovations. Some explanation of and 
rationale for these concepts would be helpful 
for local planners and operators. 

• Strong involvement of local operations in the 
design of evaluation systems is essential to 
both improve system design and stimulate the 
use of new concepts. 

t Improved methods for direct sample surveys of 
transit ridership and potential ridership 
should be widely disseminated. Guidelines 
could be prepared in the form of a readily 
transferrable manual to ease pitfalls, compromises, 
integration of purposes and strategies, interpre­
tation, etc. 

• Direct survey data can be supplemented, and to some 
extent supplanted, by automated patronage counting 
equipment. UMTA efforts in this area should be 
accelerated. For a variety of reasons, current 
methods for ridership estimation are not sufficiently 
reliable. 

t Access to data already and routinely collected could 
be greatly improved through data management and infor­
mation retrieval techniques. UMTA should develop 
courses that will improve local capability to develop 
and take full advantage of data oriented evaluation 
techniques and capabilities. 

• Cost and revenue data should be obtained by route, 
route segment, and time period, with the intent 
of assessing the effectiveness of various service 
components with respect to subsidy constraints 
and local transit goals. 
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• Use of sophisticated cost allocation methods, 
probably relying on three variable models of · 
cost per mile, (hour and peak bus) should be 
encouraged. These methods would provide sig­
nificant improvement from estimates based on 
unit costs, e.g., average cost per vehicle 
mile, and would assist in relating costs to 
service characteristics. UMTA should actively 
promote this increased level of specificity 
of analysis. 

• A great deal of productive work can be done 
to further specify transit cost functions 
and delineate cost components. The limited 
work to date needs to be assessed, with 
emphasis on advancing theory and empirical 
relationships in areas such as the effects 

1 of work rules and the correct assignment of 

( capital and overhead costs to service cate­
- gories (especially peak vs. off-peak). 

• Demand characteristics relating transit p~tro~­
age to service quality of transit and other 
modes are essential to effective service 
development. Most work to date has emphasized 
the overall response of ridership to fare 
changes and has focused on conventional transit 
and standard service levels. Far more disaggre­
gate information is needed if transit policies 
are to be increasingly tailored to the prefer­
ences of specific submarkets. Elasticity oriented 
research needs to focus on subjects such as the 
effects of general inflation, prices of competi­
tive modes, variations by city size and extent of 
congestion , peak-off-peak fare differentials, 
geographic sub-areas such as the CBD or low­
density suburbs, high quality services, complex 
fare structures including prepayment, specific 
market segments and special user groups, new 
trips vs. mode shifts, interaction effects 
between price and service quality cha·nges, 
long vs. short term, cross-sectional vs. time 
series statistical models, and fare increases 
vs. decreases. Attention should be directed to 
developing manuals or other guidance to encour­
age application of research findings derived in 
this area. 
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t Measures labelled above as qual i ty attributes are elusive and 
largely lacking. Recognition is needed that these are different 
from service characteristics such as vehicle miles, and efforts 
need to be directed at measuring quality attributes for pur­
poses of estimating both demand elasticities and cost functions . 
Transit service evaluation should increase its marketing/consumer 
orientation. Research should establish re l ationships between 
quality improvements , demand response, and service costs. 

t Three methodological strategies now in use all have application 
in obtaining information on price , service and supply elastici­
ties: surveys and direct observation emphasizing revealed pre­
ference, clinical experiments under controlled environments, 
and statistical models including simultaneous equations. To 
maximize practical applications, research must involve rather 
than simply consult with transit operators . 

t Tradeoffs, potential conflicts, complementarities, and syner­
gisms between services directed at specific market segments 
(e.g., vanpools, special commuter services, elderly and handi­
capped services) and scheduled fixed route service have not 
been resolved despite the pressure of current policy needs 
(such as section 504 requirements and energy issues). Assisting 
resolution of these i ssues is a primary example of how the 
information generated by t he previous recommendations could 
be put to very producti ve use . 
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~~ORKSHOP II I: SYSTEM AND MARKET ANALYSIS ABSTRACTS 

Co-moderators: James C. Echols, Tidewater Transportation District 
Connnission 

David T. Hartgen, New York State Department of 
Transportation 

Reporter: Douglas Lee, Transportation Systems Center 

List of Presentations 

Overviews 
t Transit Service Evaluation: General Practice and Advanced 

Operations 
James C. Echols, Tidewater Transportation District 
Connnission 

, Service Provision Decision-Making at the MPO Level 
Ronald F. Kirby, The Urban Institute 

1. Productivity Projects and Related Research 
t Los Angeles Criteria Study 

Wolgang Jakobsberg, CENTS, Inc. 
• Concepts, Hypotheses, and Institutional Impediments 

Ralph E. Rechel, Institute of Public Administration 
t Omaha Implementation 

James B. Reed, Metro Area Transit 
• Columbus Implementation 

William Bownas, Central Ohio Transit Authority 
• Vancouver Price/Service Improvements 

David Ashcraft, Vancouver Transit System 
• Bus Costing Methods 

Subhash R. Mundle, Simpson and Curtin 

2. Impacts of Fare and Service Changes 
• Elasticity Concepts: Limits of Existing Knowledge 

Richard H. Pratt, Barton-Aschman Associates, Inc. 
• Transit Service Elasticities 

Kumares C. Sinha, Purdue University 
t Current Transit Demand Research at The Urban Institute 

Michael A. Kemp, The Urban Institute 
• Transit Fare Sensitivity by Demographic Group 

David T. Hartgen, New York State Department of Transportation 
• Responses of Elderly and Handicapped People to Fare Changes 

Essie Burnworth, Chase, Rosen and Wallace, Inc. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

OVERVIEWS SUBJECT 

TOPIC . 

SPEAKER 

TRANSIT SERVICE EVALUATION: GENERAL PRACTICE & ADVANCE OPERATIONS 

James C. Echols 
Tidewater District Transportation 
P. 0. Box 660 
Norfolk, Virginia 23501 

SUMMARY OF MAJOR POINTS: 

(804) 627-9291 
Commission (TDTC) 

L_ast Jul_y_, TDTC began an UMTA sponsored, special technical study to 
develop a prototype system to evaluate regular bus service Qerformance. 
mance. The project is in cooperation _with the Massachusetts Bay 
Transportation Authority (MBTA) which represents large transit systems; 
TDTC represents sma 11-to-medi um sized systems (less than 500 buses) . 

. Together with MBTA, TDTC has comple_ted the first phase of the. project 
which was a survey of North American transit operators to determine 
the extent to which performance evaluation is now used throughout the 
industry. Our findings indicate that (1) very few transit operators 
have a comprehensive procedure for evaluating transit service and (2) 
there are very few measures and standards of performance being used 
by transit operators. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

TDTC and MBTA will develop and test bus service evaluation procedures . 

KEY LITERATURE REFERENCES: 

Massachusetts Bay Transportation Authority and Tidewater District 
Transportation Commission. Bus Service Evaluation Procedures: 
A Review. Washington, D. C.: U. S. Department of Transportation, 
Urban Mass Transportation Administration, 1977. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT OVERVIEWS 

TOPIC SERVICE PROVISION DECISION-MAKING AT THE MPO LEVEL 

SPEAKER Ronald F. Kirby 
The Urban Institute 
2100 M Street, NW 
Washington, D. C. 20037 

SUMMARY OF MAJOR POINTS: 

(202) 223-1950 

In many metropolitan areas, decisions on transit fare and service 
changes are made by those directly responsible for transit service 
provision: the staff or policy board of the transit operating agency. 
The MPO's, traditionally concerned with long-range planning, have had 
little or no input into short-range transit planning. Consequently, 
there has been no fonnal process for incorporating short-range transit 
options into the TSM planning process, and no mechanism for comparing 
these options with paratransit and other possible TSM actions. Some 
transit operators have begun to develop fonnal evaluation criteria 
and procedures which would pennit the comparison of transit options 
with other TSM actions if a workable institutional framework could be 
established for TSM planning. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Two directions are suggested for further development. The first 
would address the need for workable institutional arrangement to permit 
comprehensive planning and programming along the lines envisaged for 
the TSM planning process. The second concerns the evaluation criteria 
and procedures: the fonnulation of the measures, the techniques employed 
to place numerical values on the measures, and the ways in which the 
measures are used in practice to evaluate projects. 

KEY LITERATURE REFERENCES: 

Kirby, Ronald F., and Green. Melinda A., "Policies and Procedures for 
Transit Service Development." Working Paper 5066-7-1. Washington, 
D. C.: The Urban Institute, 1978. Also published in Traffic 
Quarterly, April 1979. 
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WORKSHOP: SYSTEM ANO MARKET ANALYSIS 

SUBJECT PRODUCTIVITY PROJECTS AND RELATED RESEARCH 

TOPIC LOS ANGELES CRITERIA STUDY 

SPEAKER Wolfgang Jakobsberg 
CENTS, Inc. 
1500 East Jefferson Street 
Rockville, MO 20852 

SUMMARY OF MAJOR POINTS: 

( 301) 881-1270 

The Criteria Project in Los Angeles developed inexpensive methods for 
collecting, processing, analyzing and maintaining data on patronage, 
revenues, costs and service levels by line and for different hours of 
the day. It demonstrated how the data could be applied in order to 
identify the location and trip-making behavior of current and potential 
transit users, measure the utilization and productivity of individual 
transit lines, and specify specific changes in routing and scheduling 
of individual lines in order to improve service and productivity. 

The sampling techniques tdata collection and processing methods) re­
sulted in data on the origin and destination of passenqers, their addresses, 
trip purposes, fares, transfers and assorted socio-economic characteris­
tics. Returns from on-board surveys ranged between 75 and 80 percent 
of those solicited and made it possible to keep these costs down to 9¢ 
per boarding passenger. Subsequent advances promise to reduce the costs 
in the Omaha and Columbus demonstration even further . 

. 
Overall, the Criteria Project has moved the frontier beyond data 

collecti9n, processing and analysis to data uti1ization • . Larije and medium 
sized properties already have considerable data -and often more data 
will not improve management of their resources. The problem today is 
that the data that they have is not exactly right for the purpose to 
which it must be put, and that the data is difficult to retrieve and 
is therefore not used as widely as it should be. 

Surveys and other forms of data collection are always time consuming, 
require considerable labor and, eve~ when the least expensive methods 
are used, are costly to administer. Common sense suggests that a data 
collection effort of any type consider all of the possible data that 
could be collected by that method and do so in a manner that will allow 
that data to be used for the most effective purposes. This kind of 
planning is rarely done; too often survey efforts are needlessly re­
peated. CENTS has demonstrated as part of the Criteria Project that an 
on-board survey, for example, can replace traditional boarding and 
alighting checks and collect all of the other data needed to estimate 
ridership origin/destination and characteristics. All that must be 
done is to consider this use in designing the sampling plan so that 
desired precision (3-5%) is obtained. By integrating various needs 
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For data . into one data collection effort, considerable s~vings result, 
In the case above, the cost of getting the boarding and alighting data 
was reduced by over 80 percent. 

When data is available, it is often difficult to access and use. 
Managers and technical staffs have real-time demands placed on them which 
require them to answer a question, make a decision or solve a problem in 
days or hours. Even transit properties that have large EDP departments 
and cqmputers that harbor the data can rarely, if ever, get access to 
that data in the time required. The present inability to access data 
quickly and directly discourages use of the available data base, and 
frequently results in decisions based on old impressions and incomplete 
information. The Criteria Project demonstrated a method by which a lay­
person who is unschooled in computers and computer programming can get 
access to any item in the data bank, order analyses and presentation 
formats and receive a response within minutes. The Omaha and Columbus 
demonstration projects will take this capability even further and develop 
special interactive programs for different organizational levels. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Wide efforts to disseminate these methods and advance general 
industry practice are required. 

KEY LITERATURE REFERENCES: 

Center for Transportation Studies (CENTS) and Southern California Rapid 
Transit District. Methods for. the Inexpensive Acquisition and 
Application of Transit Data. n.p., 1977. 

Southern California Rapid Transit District. Transit Information Exchange 
(Criteria Study) Bulletins. Los Angeles, CA.: Southern California 
Rapid Transit District, n.p., particularly "Using Transit Data, 11 

"Measuring Transit Patronage," "Estimating Potential Transit 
Patronage." Available from SCRTD, 425 S. Main Street, Los Angeles, 
CA. 90013, or CENTS, Inc. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT PRODUCTIVITY PROJECTS AND RELATED RESEARCH 

TOPIC CONCEPTS, HYPOTHESES, AND INSTITUTIONAL IMPEDIMENTS 

SPEAKER Ralph E. Rechel 
Institute of Public Administration 
904 New Hampshire Avenue, N. W. 
Washington, D. C. 20037 

SUMMARY OF MAJOR POINTS: 

(202) 333-3236 

The transit industry is often criticized by outside observers for 
lack of detailed k119wledge about operating costs of specific routes and 
services and for continued use of 100 percent censuses of riders one 
day each year (or every three or four years) as the basis for estimating 
traffic data by route. Historical reasons or excuses for these condi­
tions have lost the validity they may have had because of two contem­
porary developments. The first and most important has been the great 
rise in public assistance funds from all levels of government. When 
these funds came to account for 40 to 60 percent of total revenues, 
transit management became accountable to the taxpayers and their public 
bodies for the efficient and responsive application of manpower, vehicles, 
and consumable resources provided to them. The second development con­
sists of low cost sampling programs for on-board rider surveys and for 
household trip-making data collection. Sample survey techniques became 
practical at the same time that transit accounting classifications were 
revised to functional bases to provide information for the Section 15 
reports now required by UMTA. 

The simultaneous arrival of solutions to the lack of specific route 
and service cost, and traffic knowledge makes a continual flow of valuable/ 
detailed information possible for the first time, at affordable cost. 
This information will directly assist specific management decisions on 
every type of service change and route adjustment considered by transit 
managers. 

The rfdership and home interview tethniques were origi~ally developed 
by UMTA in the 11 Los Angeles Criteria 11 exercise and have been confirmed in 
various applications. Operating cost data for each route now requires 
only adaptations of data from run~cutting outputs and operator assign­
ment sheets available in some form on every property . The major 
objective is to more accurately reflect the costs of various provisions 
in labor agreements on each route and service. As operator wages and 
fringes above amount to about 55 percent of total transit operating 
expenses, properly adjusted cost allocations by route and service are 
of great importance. 
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The present group of Transit Resource Productivity Demonstration 
offers an opportunity to combine improved ri_dership and operation cost data 
into a productivity analys is framework based on individual routes. On 
each route particular se rvices (peak, mid-day base, evening, Saturday 
and Sunday) wi 11 be analyzed and routes may be segmented if major rider 
volume changes occur at particular locations . Number of riders by 
service, socio-economic group, and tri p purposes will be ratioed to 
vehicle, employee, and f uel i nputs for each route or segment. The 
basic analytical techniques can be extended to in-depth, comparative 
analysis of all routes and services extensive enough for major system 
route revi sions and are adapat able to paratransit area or corridor 
services. 

A maj or objective of the demonstrati ons is to determine the actual 
cost _and effectiveness of the package of information gathering and analytical 
techniques and the extent of its useful ness for typical medium-sized 
transit operations such as Omaha. There it will flow into a management 
information s·ystem. 

RECOMMEN DATIONS FOR FURTHER WORK IN THIS AREA: 

The pricing application of f indings of the productivity demonstra­
tions (i.e., cost differentials for services and routes) may hinge on the 
ability to implement price va riations. Hence , fare mechanisms that will 
permit or facilitate increased complexity without increased boarding 
delay, user confusion, or other di f ficulties need investigation. 
Magnetic card equipment woul d permi t the most extensive fare variations. 

KEY LITERATURE REFE RENCES: 

Andersen (Arthur) and Company. Urban Mass Transportation Industry 
Uniform System of Accounts and Records and Reporting System. 
4 volumes. Washington, D. C. : Arthur Andersen and Company, 1977. 

Center for Transportati on Studies (CENTS) and Southern California 
Rapid Transit District. Methods for the Inexpensive Acquisition 
and Application of Transi t Data . n.p., 1977. 

Federal Register. "Uniform System of Accounts and Records -­
Implementation." (January 19, 1977) Part II. 

Rechel, Ralph E. "Plan for a Demonstration of Means for Measuring 
Transit Resource Productivi ty and Adjusting Services or Revising 
Routes in Omaha, Nebraska . " Working paper, Washington, D. C.: 
Institute of Public Admini stration, 1978. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT PRODUCTIVITY PROJECTS AND RELATED RESEARCH 

TOPIC OMAHA IMPLEMENTATION 

SPEAKER James B. Reed 
Metro Area Transit 
2615 Cuming Street 
Omaha, NE 68131 

SUMMARY OF MAJOR POINTS: 

(402) 341-7560 

The goals and objectives of the demonstration are: 

1. To actively engage the top levels of transit management in expressing 
transit service goals and policies in explicit terms and to carry 
out these goals in daily operation by devising performance standards 
or criteria for each route, and evaluating route performance in 
relation to the standards. 

2. To base these route performance evaluations on uniform and useful 
measurements which should be integral parts of any comprehensive 
management system: (a) of the quality and quantity of transit 
service provided; (b) of the number and group identity of riders 
on each service; (c) of the equipment and employee resources and 
and operating expenses required to provide each existing service. 
The analysis provided by these route evaluations should enable 
management to attain the most productive (or cost effective) 
application of available resource inputs--employees, vehicles, 
consumables and operating right-of-way--to meet chosen public 
transportation goals. 

3. To greatly increase the availability and usefulness to management 
of market information--defined as current data on the travel patterns, 
trip purposes and on socio-economic categories of all urban trip­
makers within the public transportation zone of influence--with 
major emphasis on public transportation user groups. These data are 
to be prepared by line, corridor and corrmunity and by operating 
period with linkage to similarly prepared cost and revenue data. 

4. To provide transit operators with the capability to easily and con­
tinually prepare the measurements and productivity analyses required 
by Objectives· #2 and #3 for each actua 1 or prospective transit route 
or demand-actuated service area by operating period (peak, base, 
Saturday, Sunday-) and by- rider group identity. These data would be 
adapted to and included in the MAT management information system. 

5. To improve specific productivity of all resources devoted to transit 
operation with principal emphasis on (a) human resources and 
(b) operating right-of-way. 
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6. To provide a system for ana lyzing the application of resources which 
can easily accommodate all types of public transportation services 
and could eventually allocate each type of service in a Transporta­
tion System Management (TSM) program to its most productive role, 
considering service characteristics, relative efficiency in use of 
resources and net revenue effects including taxes and user charges. 

7. To use a series of technical demonstrations conducted by MAT to carry 
forward, refine and i ntegrate for management application a number of 
tools developed by UMTA, now ready for general implementation: (a) 
moderate cost coll ection and analysis of transit ridership and en­
tire market data ; (b) extension of Section 15 requirements for 
functiona l accounti ng and reporting to the costin9 of individual 
routes using relatively s imple procedures; and {c) application of 
UTPS- derived or other EDP programs for assistance in short- and 
medium-term management decisions on changes in the application of 
avai lable resources to specific routes and services. 

8. To provide local management with a methodology for comparing the 
effectiveness of va r ious uses of UMTA Section 3 and Section 5 
financial assistance i n responding to local, State and national 
urban transportation goals and mobility policies. 

9. To full y engage UMTA t echnical studies programs (Section 9), train­
ing programs (Sect i on 10 and 11) and elderly and handicapped programs 
(Section 16) i n support of management decisions on the most produc­
tive application of locally available resources to the implementation 
of locally adopted public transportation policies. 

10. To provide regional (MPO), State and Federal planners and programs 
managers with uni fo rm , comparable and specific measures of produc­
tivi ty and transportation objective fulfillment . 

Implementation to date has included selection of consultant, determin­
ation of data requi rements and collection methods, design of management 
informatfon system (MIS ) , initial use and refinement of MIS. 

RECOMMENDATI ONS FO R FURTHER WORK IN THIS AREA: 

Possible Phase II : Supplier integration through productivity analy­
si s seminars in all transit systems participating in similar projects. 
Disemi na t ion implementati•on program and products to other transit opera­
t ors. 

KEY LITERATURE REFERENCES: 

Rechel, Ralph E. "Plan fo r- a Demonstration of Means for- Measuring Transit 
Resource Productivity and Adjusting Ser-vices or Revising Routes in Omaha, 
Nebraska." Working paper, Washington, D. C.: Institute of Public Admin­
istrati'on, 1978. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT PRODUCTIVITY PROJECTS AND RELATED RESEARCH 

TOPIC COLUMBUS IMPLEMENTATION 

SPEAKER William Bownas 
Central Ohio Transit Authority 
51 North High Street 
Columbus, Ohio 43215 

SUMMARY OF MAJOR POINTS: 

(614) 228-3831 

To develop new management tools and to enable more effective utili­
~ationof resources, UTMA has initiated Transit Resource Productivity 
Demonstrations (TRPD). These projects are intended to: 

• Provide management with information tools to control daily 
transit operations. 

• Develop scientific methods to manage system growth and 
development. 

• Introduce new, inexpensive, and statistically valid techniques 
for collection, processing, and analyzing data on patronage, 
revenue, and expenses. 

• Demonstrate the utility of these new techniques for improving 
productivity and utilization of transit resources by identi­
fying areas in need of additional transit service and the 
adjustment of routes and service levels to meet these needs. 

• Train management, operating, and technical staffs to use 
patronage, expense, and revenue data in decision making. 

Specific tasks include: 

• Development and deployment of methods to estimate socio-economic 
profiles, travel needs, and trip characteristics of existing 
transit riders and potential riders for each route and time 
period. 

• Develop and apply methods to allocate operating expenses, 
capital expenses, and subsidies to each route and time period. 

• Key and process on-board, roadside, and household data, and 
expense, revenue and subsidy data. 

• Prepare resource productivity analysis of all COTA routes, time 
periods and relevant operations. 

73 



• Establish internal procedures to maintain data, data estimation 
and collection methods, and productivity techniques . 

• Develop localized and management-oriented process ing and retrieval 
capability. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The Central Ohfo Transit Authority project rep resen ts a testing of 
TRPD techniques for small transit systems. Demonstrations are also underway 
in a medium and large-sized city. In subsequent phases of this project, 
UMTA hopes to expand the use of TRPD techniques and determine their 
effectiveness in various types of transit operations. The framework 
will also be widened to focus on all modes of public transportation, 
i.e., including paratransit. 

KEY LITERATURE REFERENCES: 

Rechel, Ralph E. 11 Pl an for a Demonstration of Means fo r Measuring 
Transit Resource Productivity and Adjusting Services or Revising 
Routes in Columbus, Ohio. 11 Working paper, Washington, D. C.: 
Institute of Public Administration, 1978. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT PRODUCTI VITY PROJECTS AND RELATED RESEARCH 

TOP IC VANCOUVER PRICE/SERVICE IMPROVEMENTS 

SPEAKER Davi d Ashcraft 
Vancouver Transit System 
141 6 Main Street 
Vancouver, Washington 98660 

SUMMARY OF MAIN POINTS: 

(206) 696-8185 

The Vancouver demonstration will experimentally integrate fare reduc­
tions and servi ce imorovements to obt~in empirical information on how transit 
service and fare elasticities compare. Modal shifts from auto to transit 
will also be evaluated. Both conventional transit and paratransit 
(ridersharing) options will oe expanded through the demonstration . 
Complementary service improvements, such as traffic engineering and pack­
and-ride projects, will also be developed. The overall intention of the 
project is to develop and effectively utilize a data base oriented to 
consumer preferences (elasticities), and to demonstrate the relation-
ships between this knowledge and improved productivity of public trans­
portation. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

A seminar for transit operations participating in similar projects 
would assist identification of directiQnS for additi.onal .work. Thi.s 
should not be he ld until the current initiatives are mored advanced. 

KEY LITERATURE REFERENCES: 

Project documentation is being prepared. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT PRODUCTIVITY PROJECTS AND RELATED RESEARCH 

TOPIC BUS COSTING METHODS 

SPEAKER Subhash R. Mundle 
Simpson and Curtin 
1346 Chestnut Street, Suite 800 
Philadelphia, Pennsylvania 19107 

SUMMARY OF MAJOR POINTS: 

(215) 545-8000 

The operating cost of transit service varies by time of day, as well 
as by the type of service provided. The cost variations predominantly 
depend on labor utilization efficiency under given labor contract pro­
visions and scheduling practices. In the past, the industry has relied 
on simplistic cost models--like cost per vehicle mile--resulting in 
inaccurate estimations of operating cost. 

There have been advancements in cost allocation techniques in recent 
years. These models can be classified into two broad categories--regres­
sion models and unit cost models. · One of the most comprehensive analyses 
of the bus cost allocation method was performed by Morgan. This analysis 
indicates that distribution of vehicle utilization by time of day and 
scheduling practices are the two most important factors in determining 
marginal and total cost of transit services. Ferreri studied the impact 
of different variables on cost model accuracy and concluded that, though 
two-variable models were acceptable for long-range planning purposes, 
three- or four-variable models were more accurate for short-range 
service improvements and fiscal planning. The cost allocation concepts 
developed so far satisfactorily reflect actual operating conditions, 
however, many assumptions and simplifications are required for practical 
applications. Further research is warranted to test the sensitivity 
of different techniques and to optimize the complexity and justified 
level of accuracy. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Evalu~tion of p~icing policies requires accurate estimation of opera­
ting costs by time of day and type of service. Existing methods should be 
evaluated and demonstrated more ~idely. There is a need to develop 
readily applied cost allocation models. Also, attention should be given 
to developing cost allocation procedures for paratransit, as well as bus 
and fixed-guideway systems. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT IMPACTS OF FARE AND SERVICE CHANGES 

TOPIC 

SPEAKER 

ELASTICITY CONCEPTS: LIMITS OF EXISTING KNOWLEDGE 

Richard H. Pratt 
R. H. Pratt & Co. Division 
Barton-Aschman Associates, Inc. 
1730 K Street, N. W. 
Washington, D. C. 20006 

SUMMARY OF MAJOR POINTS: 

(202) 466-8230 

The average ridership responses to conventional fare increases and 
decreases on typical local bus operations approximate an arc elasticity 
of -0.40. A wide range of individual results are reported, however, 
particularly in the instance of fare reductions. The role of inflation 
in ridership responses has not been examined; a key question with respect 
to keeping dificits in line. Neither has much been done to quantify the 
impact on patronage of concurrent driving cost changes. 

It is apparent that ridership responds least to fare changes on 
rapid transit, in large cities, and in other circumstances where transit 
service is exceptionally good or the cost of alternate modes is high. 
Conversely, ridership is most sensitive to fares on local bus operations, 
particularly in the suburbs~ and wherever transit service is light. 
The impact of fare changes on off-peak and weekend transit patronage is 
typically twice the corresponding percentage impact on peak period 
transit volumes. These phenomena suggest underlying relationships that 
should be amenable to modeling. Variance in the competitive position 
of transit and auto travel seems to provide a more consistent explana­
tion of differences in ridership response than the concept of transit 
captivity. 

There is a particular lack of understanding about the effect of 
fare changes which are operable during certain hours only, or which 
apply only to limited geographic areas such as the CBD, or involve 
fare restructuring or purchase and subsidy of bulk fares or passes. 
Similarly, the effects on particular market segments of any type of 
fare change remain for the most part poorly understood. 

On the order of one out of every two or three trips attracted to 
transit by fare reductions would otherwise have been made as an auto 
driver. The implications of the remainder--former auto passengers, 
walkers, or trips not made previously--remain speculative. The results 
of bus frequency changes in connection with fare changes are .inconclusive 
with respect to the question of which has the greater impact. Nearly all 
fare decreases result in loss of revenue, emphasizing the need to under­
stand socio-economic implications. 
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RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Better data collection in connection with fare changes remains a 
prime requirement. In addition, more innovative analysis of availab le data 
~ould serve as a start toward better understanding the impl ications of 
the fare changes of the late 197O 1 s. 

Work should be done on integration of travel demand mode ling with elas­
ticity observations to provide a sketch planning model for better under­
standing and prediction of fare-ridership-revenue relationships. Parallel 
research is needed on the benefits accrued by the public in connection 
with travel changes induced by fare reductions . 

. There should be an effort to determine expTicitTy how fare policy is 
best handled in the face of pervasive inflation. Work is also needed on the 
effect of fare-related convenience factors on ridership, e.g., the effect 
on even vs. odd change exact fares, simple vs. complex fare systems, and 
passes vs. conventional fares. 

KEY LITERATURE REFERENCES: 
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Washington, D. C.: U. S. Department of Transportation , Urban Mass 
Transportation Administration , 1977. Available from NTIS PB271-O77. 
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Fare and Service Changes in Metropolitan Public Transportation 
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University for Federal Highway Administration . Washington, D. C.: 
U.S. Department of Transportation, Federal Highway Administration, 
1974. Available from NTIS PB234-O69/AS. 

Kemp9 Michael A. 11 Reduced Fare and Free-Fare Urban Transit Services-­
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Pratt, Richard H~, Neil J. Pederson and Joseph J. Mather . Traveler 
Response to Transportation System Changes--A Handbook for Trans­
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Federal Highway Administration. Washington, D. C.: U. S. Department 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT IMPACTS OF FARE AND SERVICE CHANGES 

TOPIC TRANSIT SERVICE ELASTICITIES 

SPEAKER Kumares C. Sinha (317) 494-4669 
Professor of Civil Engineering, and Associate Director 
Center for Public Policy and Public Administration 
Purdue University 
West Lafayette, Indiana 47907 

SUMMARY OF MAJOR POINTS: 

In estimating ridership and revenue changes associated with tran­
sit fare and servic~ improvement, both price and _service elasticities are 
necessary. Perceived quality of service depends on riding time, excess 
travel time, (walk, transfer, wait), service reliability, convenience, 
comfort, cleanliness, and security. Rider behavior with respect to both 
price and non-price variables varies by mode, trip purpose, time of day, 
and rider characteristics. City size, ·congestion, and land use patterns 
also effect responses to fare and services changes. Other observations 
include: 

1. Long run servic;:e elasticity is higher than short run service 
elasticity. There is a time lag of rider response. 

2. Excess travel time elasticities are much higher than riding 
time elasticities, particularly in off-peak periods. 

3. Average value of headway elasticity is about -0.5, with 
wide variation. Headway is most important to middle and 
upper income riders, when the initial service is relatively 
infrequent, and when the trips served are short. For lower 
income groups or when initial service is frequent, fare 
changes may have stronger impact. 

4. Average values of riding time elasticity for peak and off-peak 
periods are -0.35 and -0.45, respectively; excess travel time 
values are -0 . 70 and -0.90, respectively; corresponding values 
for fare elasticity are -0.2 and -0.40. 

5. Service elasticities are usually much higher than fare 
elasticities, as much as 2 to 5 times depending on trip 
purpose and rider characteristics. Higher values are 
associated with work trips/higher income users. 

6. Fare elasticity for rail transit is much lower than for bus 
transit; and suburban bus transit shows higher fare elasti­
city than urban service. Short distance fare elasticities 
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are likely to be twice that of long trips. Also, fare elasti­
cities G>f .choice riders may be twice that of captive riders. 
Fare decrease elasticities are usually lower than fare increase 
elasticities. 

7. Little quantitative information exists on rider sensitivity 
to variables such as system reliability, comfort, convenience, 
cleanliness, and security. Yet evidence does suggest that these 
variables strongly influence ridership, particularly for certain 
market segments. 

A vital qualification for using elasticity values is that the 
rider's decision is based on combined utility involving all 
relevant influencing factors. It is incorrect to consider a 
~pecific elasticity value without explicitly considering 
associated factors. The importance of service parameters as 
determinants of rider sensitivity to price cannot be under­
stated. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

In view of qrowing subsidy constraint, it is important to assess rela­
tionships between service and fare levels for vario11c; market segments, to 
enable decisions on options, improve transit performance, and increase 
understanding of where and when various pricing strategies are appro­
priate. Analysis of the combined effects of service and price changes 
could be instrumental in increasing levels of cost recovery, and in 
attracting new demand. Innovative transit and paratransit service types 
that offer high levels of service should be analyzed from the perspective 
of developing potentially self-supporting transit, particularly for the 
peak-period. Existing and potential methods for focusing transit sub­
sidies to specific user groups (e.g., wider application of user-side 
subsidy, provision of tranist passes to low-income persons) also need 
further development. 

KEY LITERATURE REFERENCES: 

Extensive literature exists on the subject. An example of the appli­
cation of elasticity information is: , 

Sinha, K. C. and A. S. Bhandari. A Comprehensive Analysis of Urban 
Bus Transit Efficiency and Productivity: Part II -- Analysis of 
Options to Improve Urban Transit Performance. Prepared by Purdue 
University for the Urban Mass Transportation Administration. 
Washington, D. C.: U. S. Department of Transportation, Urban 
Mass Transportation Administration, 1978. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT IMPACTS OF FARE AND SERVICE CHANGES 

TOPIC CURRENT TRANSIT DEMAND RESEARCH AT THE URBAN INSTITUTE 

SPEAKER Michael A. Kemp 
Transportation Studies Program 
The Urban Institute 
2100 M Street, N~ W. 
Washington, D. C. 20037 

SUMMARY OF MAJOR POINTS: 

(202) 223-1950 

An analysis is currently underway of the factors influencing the patron­
aqe of the San Diego Transit Corporation bus system over a period of fort_y 
months beginning in January 1972. This research is oasea on a belief 
that is is possible to learn more from readily-ava ilable transit operating 
data than has been done in the past, _and it should represent an advance 
over previous time series analyses in three different ways. First, the 
data base is particularly good: the observati ons are pooled time series 
and cross-sectional (by bus route) in nature, they contain a relatively 
wide variation in fare level and service attributes, and they are more 
accurate than customary operating data. Secondly , the level of service 
is being described in more detail (by such variables as speed, frequency, 
duration, load factor, age of vehicle, etc . ) than the more customary proxy 
measures (such as vehicle miles operated). And thirdly, the model is a 
simultaneous equation which attempts to take better account of the 
interactions between demand and supply, and the influence of demand on 
service quality. Knowledge of these latter relationships has important 
implications for how demonstrations should be designed and evaluated. 
Initial estimation results for the model are very promising, and more 
definitive results are expected soon. 

Additionally, The Urban Institute is currently analyzing time series 
operating data for a number-of recent bus fare increased (using a much 
s1mpler single-equation demand model) in order to infer the elasticities 
for different market segments. Suitable data have been obtained from 
Fort Worth, Erie, Rochester, Newport (Kentucky), and Tulsa. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Extend the current San Diego work by (i) taking more explicit account 
of socio-economic and demographic influences on ritjership,_and (ii) addinq 

a cost model in order to aemonstrate the applicability of this type of 
research as a management tool. Encourage similar analyses with other 
existing data sets . More precisely defined and better executed experi­
ments to test the impacts of specific fare and service changes are 
required. 

82 



KEY LITERATURE REFERENCES: 
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WORKSHOP: SYSTE;M AND MARKET ANALYSIS 

SUBJECT IMPACTS ON FARE AND SERVICE CHANGES 

TOPIC TRANSIT FARE SENSITIVITY BY DEMOGRAPHIC GROUP 

SPEAKER David T. Hartgen, Ph.D. 
Head, Planning and Research Unit 
Planning and Research Bureau 
New York State D.O.T. 
1220 Washington Avenue 
State ·Campus 
Albany, New York 12232 

SUMMARY OF MAJOR POINTS: 

(518) 457-6920 

Using a technique known as trade-off analysis, preference elasticities 
for transit fare increases and decreases can be estimated for different 
socio-economic groups. A NYSDOT-sponsored survey of 1,000 households in 
the State, conducted in November 1974, provided data on which two notable 
conclusions are based: (1) preference elasticities for fare decreases 
are significanly lower than preference elasticities for fare increases; 
(2) fare-decrease elasticities vary for different stratifications of 
the population, while fare-increase elasticities are very nearly the 
same for all socio-economic groups. The results imply, of course , that 
fare reductions are not likely to produce the ridership projected from 
fare-increase elasticities. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

1. Careful tests of fare-reduction impacts via before/after 
surveys by demographic groups. 

2. Dissemination of research findings. 

KEY LITERATURE REFERENCES: 

Donnely, E. P. "Preference Elasticities of Fare Changes by Demographic 
Groups. 11 Transportation Research Record 589. Washington, D. C. 
Transportation Research Board, 1976. 
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WORKSHOP: SYSTEM AND MARKET ANALYSIS 

SUBJECT IMPACTS OF FARE AND SERVICES CHANGES 

TOPIC RESPONSES OF ELDERLY AND HANDICAPPED PEOPLE TO FARE CHANGES 

SPEAKER Essie Burnworth 
Chase, Rosen & Wallace, Inc. 
901 North Washington Street 
Alexandria, Virginia 22314 

SUMMARY OF MAJOR POINTS: 

(703) 836-7120 

Reduced fare programs for elderly and handicapped (E&H) transit users 
have been investigated in detail. Approximately 180 transit operators 
were interviewed by telephone and questioned about their reduced fare 
program charactertistics, past and present, and about the impacts this 
program has had on operations, revenue, ridership, administrative work­
load and insurance coverage. These questions addressed concerns expressed 
by transit operators at the inception of the UMTA requirement for half 
fare for E&H riders during off-peak periods. 

Project findings include: (1) a substantial majority of transit 
operators in cities had a reduced fare program for the elderly before 
Section 5; (2) a majority of the current reduced fare programs are avail­
able to riders at all times, not just off-peak; (3) transit fares appear 
to be independent of city size, ranging from up to 25¢ for transportation 
of handicapped and to 50¢ for adults (base fare); (4) in nearly all cases, 
expected negative impacts of the half-fare requirement had not material­
ized; (5) ridership on reduced fare programs had increased on the average 
of 30% when existing time of day restrictions were removed; and (6) the 
elderly and handicapped market appears to be strongly attracted by tran­
sit fare decreases but is relatively insensitive to fare increases. 
Eight instances of fare changes to existing reduced fare programs were 
studied in detail. Analysis of these cases indicated that the arc 
elasticity of elderly and handicapped ridership to fare decreases is 
about -1, whereas it is nearly O for fare increases. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The many current reduced fare programs for elderly and handicapped 
patrons offer opportunities for further testing the validity of the fare 
elasticities calculated during this project. Careful data collection 
before and after a change in fare policy is necessary in order to 
accurately interpret ridership response. 

The prevailing trend seems to be the removal of time restrictions on 
reduced fare programs. Additional analysis of the impact of offering 
reduced fares for the elderly and handicapped at all times could be 
very useful to transit operators contemplating such fare policy changes. 
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Another productive subject for additional work is specialized transportation 
services for elderly and handicapped people and the transit operator's role 
in the provision of these services. Limited data now available indicate 
that paratransit or specialized services attract a large percentage of the 
elderly and handicapped market segment away from fixed route services, 
even when the fare is considerably higher. 

KEY LITERATURE REFERENCES: 

Grey Advertising, Inc., Chase, Rosen and Wallace, Inc., and Smith and 
Locke Associate~, Inc . Off.:.Peak Half-Fare Study Inventory. Washington, 
D. C.: U. S. Department of Transportation, Urban Mass Transportation 
Administration, 1976. 

Grey Advertising, Inc., Chasey Rosen and Wallace, Inc., and Smith and 
Lock Associates, Inc. Off-Peak Half-Fare Study: Ten Case .Studies. 
Washington, D. C. : U. S. Department of Transportation, Urban Mass 
Transportation Administration, 1976. 

Grey Advertising, Inc., Chase, Rosen and Wallace, Inc., and Smith and 
Locke Associates, Inc., Impacts of Elderly and Handicapped Fare 
Policies, (in preparation). 

86 



TRANSIT FARE POLICY 

What Do We Want To Do And What Do We Need to Know? 

PAUL K. DYGER'I 
MANAGER 

PEAT, MARWICK, MITCHELL & CO. 

I. INTRODUCTION 

A Historical Perspective 

Through most of the history of transit, fare policy largely 
conoerned the average level of fares, and little attention was 
fiven to differentiating fares among types of users. In transit's 
early days automobiles were not a competitive factor in limiting 
transit prices and fare policy typically was set by regulatory 
agencies. Transit firms in the 19th Century city were issued 
franchises which gave them monopolies in their markets and, in 
turn, subjected them to governmental control and regulation. 
These firms, Zike the public utilities which frequently owned 
them, were generally permitted to set their prices at levels which 
would yield a return for the investors. 

Early in the 20th Century, it became apparent that transit 
firms were, or were going to be, experiencing financial problems. 
The automobile had become an established mode of transportation 
by the end of World War I, and transit ridership was declining. 
The decline was exacerbated by the Great Depression, when fewer 
people needed transit to get to and from work, and it was dif­
ficult to finance equipment modernization. 

At the same time, limitations imposed by franchises and 
regulatory agencies kept fares from rising despite increasing 
costs. Average transit fares were 7.1 cents in 1924_. rrnd 16 years 
later, in 1940, had declined to 6.7 cents.y 

Since 1940, each decade signaled a different trend in transit 
fare policy. These trends are partly revealed in the published 
data on average fares (see Table 1 at the end of this paper), but 
they are also partially obscured because different firms have gone 
through the transition cycle at somewhat different times. 

Y Wilfred Gwen, The Metropolitan Transportation Problem (Washing­
ton: The Brookings Institution, 1956), p. 90. 
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for particular groups in the community. The emphasis of the dis­
cussion is on the need for adequate market research, a need which 
dominates all other aspects of fare policy if transit is to achieve 
the objectives established for it. 

Types of Transit Markets 

In an important respect, the objectives a community has for 
its transit system define the individual markets that the system 
should be attempting to develop and serve. It is these markets 
toward which fare policy should be directed and which will deter­
mine much of the content of that policy. That objectives can also 
provide criteria for the identification of markets, or market 
segments, can be seen from the two foUowing examples. 

The objective of reducing air pollution, traffic congestion, 
and energy consumption requires that fare and service policies be 
directed toward the corrorruter market, primarily the suburban corrorruter. 
An off-peak, free-fare policy for downtown circulation, for example, 
will not effectively attack the problems of congestion, air pollu­
tion, and energy consumption, because that is not the market that 
is causing the bulk of the problem. 

It is not enough, however, to devise fare and service policieg 
which will attract corrorruters to rail or express buses that are 
providing long distance, line-haul service. Service must also be 
provided for the intra-suburb, suburb-to-suburb, and intracity 
corronuter who can frequently be better served by car pools or van 
pools than by rail or express bus systems. So the objective of 
reducing congestion, air pollution, and energy consumption requires 
fare and service policies that will attract several different commuter 
markets. 

Considering another rather different example, the objectives 
of providing public transportation services &O low-income persons 
adds a very different dimension to transit fare policy. It turns 
out to be the case (which is not intuitively obvious) that low 
fares designed to aid low-income persons will not attract any sig­
nificant numbers of corrorruters from their automobiles to transit. 
So fare policy must provide a different package of fares and services 
for commuters, to accomplish the objectives for that mOJY'ket, than 
it does for low-income persons, to accomplish the objectives for 
that market. 

A generalized schematic picture of the linkages between 
objectives, market segments, and service characteristics is shown 
in Figure 1. The figure illustrates the point that has just been 
made: to accomplish specific objectives for a transit system, one 
must focus on specific markets. It does no good to provide low 
youth fares if one's objective is to make significant reductions 
in congestion and air poUution OP to create economic development. 
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The next step, as shown in Figure 1, is to proceed from market 
segments to identifying service characteristics which crppea{ to 
specific markets. This is essentially a market research problem 
and will be considered in the next section. 

Market Characteristics 

It is important, at the outset, to be clear about a point that, 
by now, should be familiar to everyone: fare policy is related, 
explicitly or implicitly, to a service policy. A service policy 
simply means the set of characteristics of a transit system that 
are provided to a user when she or he pays a fare. 

A dozen or so years ago, some theoretical economic ideas were 
developed which argued that i t was the characteristics of goods 
or services that people purchased, rather than the goods or services 
themselves. It was also shown that it is possible to determine 
what people are willing to pay for different amounts of the most 
important characteristics of a good. This notion simply says that 
when one buys a transit trip, an automobile, or a sirloin steak, 
one is really buying a set of characteristics. It is as if the 
price one paid for the good or service could be decomposed into 
amounts that represented the value of each of the major character­
istics. Most of those "component characteristics" prices wiU be 
positive (since one will pay positive prices for characteristics 
one wants), but some may be negative if buyers would prefer less 
of the characteristics. 

For example, it is generally considered that the elapsed time 
required for a trip is an important characteristic of transit service. 
One would expect an increase in elapsed time to reduce the amount 
a user is wiUing to pay for a transit trip. Putting it another 
way, it is expected that a transit user will generally be willing 
to pay more for an express than for a local trip. Then elapsed 
time (or the frequency of stops) is a characteristic which would 
be expected to have a negative price component: the less the 
elapsed time, the more users would be willing to pay for the service, 
other things being equal. 

We can now reiterate for a moment and see where we are in the 
argument. We started with the proposition that to achieve particular 
objectives of a transit system, one needs to focus on particular 
markets: in a sense the objectives literally define the relevant 
markets. (These are the first two blocks in Figure 1.) The second 
step in the argument is that to convert the potential demand in 
a market to actual demand (transit users) one must provide users 
the set of servi~e characteristics for which they are willing to 
pay (blocks three and four in Figure 1). The next step is to see 
what we know and how much we need to find out about the · preferred 
service characteristics in specific transit markets. 
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III. WHAT DO ,WE NEED TO KNOW? 

Tu:t>ning to the question of what we need to know to devise 
an effective transit fare policy, it is useful to make a three­
fold distinction among the things we already know; the things we 
have a pretty good idea about, but are not corrrpletely certain; 
and the things we really do not know. 

Things We Already Know 

We can begin with an inventory of the things we already know 
that have, or should have, a significant impact on the design of 
transit fare policies. 

We know that, when the perceived cost of an auto trip and a 
transit trip are the same, a person will invariably choose the auto 
trip. 

We know that the set of pricing policies which affect the 
perceived cost of an auto trip is the keystone of transit fare 
policy. As long as auto trips, pa:r>ticularly urban work trips, are 
heavily subsidized, it is unlikely that transit subsidies can or 
should be eliminated. 

We know that, to achieve the objectives of reducing congestion, 
air pollution, or energy consumption, transit must make a major 
impact on the modal choice for work trips. 

We know that fare reductions will not cause a sufficiently 
large modal shift to transit to significantly affect the objectives 
of reducing congestion, air pollution, and energy consumption. 

We know that maintaining low average fares for the benefit 
of low-income persons also subsidizes middle- and upper-income 
persons who would be willing to pay more for their trips. 

We know that many commuters are willing to pay relatively 
high fares for commuter or subscription services. 

We know that elasticities with respect to service irrrprove­
ments are generally much larger in absolute value than are elas­
ticities with respect to changes in perceived cost. 

This last point is a very general proposition--too general 
to be very helpful in planning a transit fare policy. We have 
not arrived at some of the things we know, in part, but are not 
completely certain about. 
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Things We Know In Pa:r>t 

In the group of things we know in part it wiU be useful to 
make a distinction between the generally accepted estimates we 
have for fare and service elasticities (which the arguments has 
already implied are largely irrelevant to the purposes being con­
sidered) and the very sketchy information we have which may be 
relevant, but the value of which is quite uncertain. 

La.rgely Irrelevant Information 

The argument that is being developed here clearly implies that 
the rather extensive body of literature on average fare elasticities, 
and on average service elasticities based on readily available 
measures of service is Zargely irrelevant to the kinds of informa­
tion one needs to do a meaningful market analysis and to devise an 
effective transit fare policy. This is not to denigrate the work 
that has been done in the past since any research has its own 
objectives and historical perspective. But it does argue that 
many of the fare and service elasticities widely discussed in the 
transit industry are not necessarily relevant to the process of 
devising fare policies for particular transit firms. 

From the viewpoint of the present discussion, there are two 
main problems with most of the existing estimates of transit fare 
or service elasticities. The first problem is that the estimates 
have not been made for specific markets but generally cover groups 
of markets which would be expected to have quite different elas­
ticities for fares and service characteristics. The second problem 
is that the "service characteristics", such as vehicle miles, often 
used in the analysis, are simply not relevant to the design of a 
transit service and fare policy. A single fare elasticity estimate 
(or even separate peak and off-peak estimates) or the estimates of 
service elasticities for vehicle miles, access time, or travel time 
across an entire transit system fail to provide much information 
that is useful for the design of a fare policy. 

Relevant But Sketchy Information 

Some of the types of information that would be relevent to the 
kinds of transit fare policies being considered here are given in 
Table 2 through 10. These data resulted from surveys conducted in 
Baltimore and in Columbia, South Carolina. The tables are given 
here, not because the data in them are necessarily applicable to 
fare policy development in some other community, but because 
they are indicative of the kinds of information required, and the 
kinds of questions that need to be asked. The Baltimore data are 
based on a random telephone survey, so they reflect the views of 
current nonusers as well as users of the transit service. 
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The data in Table 2 indicates how much Baltimore respondents 
in various income groups indicated that they would be willing to 
pay for more frequent service. These data still, however, are not 
differentiated among specific types of markets. 

Responses given in Tables 3 through 6 indicate the relative 
preferences of Baltimore residents for low cost versus frequent 
service, dependability, at-the-door service and short wait. The 
results are stratified by relevant categories of income, employment, 
age, or sex, as appropriate. These results are certainly not 
definitive, nor are they adequately differentiated by specific 
markets. Yet they do indicate some relevant preferences for partic­
ular service characteristics. 

Selected results of a mail survey of residents of Columbia, 
South Carolina, are given in Tables 7 through 10. In this survey, 
each respondent was asked, given a hypothetical free fare, how 
much more he or she would be wiUing to pay for each of nine service 
characteristics. These characteristics included crime prevention; 
pick-up at the door; on-time service; air conditioning; waiting time 
reduced from 20 to 10 minutes; heated, cooled, dry bus shelters; 
clean, comfortable seats; riding time reduced from 20 to 10 minutes; 
and the certainty of getting a seat. The average results for all 
respondents are given in Table 7, and the results stratified by 
employment, status, income, and age group are shown in Table 8 
through 10, respectively. Again, the essential point here is not 
the results, but the kinds of questions asked and the ways in 
which the data are stratified. 

Research Requirements 

The foregoing discussion, particularly that of the immediately 
preceeding section, provides a clear indication that the develop­
ment of an effective transit fare policy needs to begin with some 
solid, largely conventional, market research. This market research 
should begin with a determination of the specific markets that need 
to be developed to achieve the community's objectives for the transit 
system. 

Once the markets have been defined, it is necessary to ascertain 
the specific transit system characteristics that will induce poten­
tial riders in that market to use transit. For example, one can 
readily identify a number of service characteristics that are 
measurable and that would be expected, a priori, to be relevant to 
the choice of transit over auto as the primary mode for work trips. 
These characteristics are: 

• frequency, or headway (either an expected wait time 
for a random passenger arrival, or a schedule delay 
for passenger arrivals to meet a published schedule); 
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• service dependability (probability of service being 
no more than X minutes behind schedule); 

• expected transit trip time relative to expected 
auto trip time; 

• variance in transit trip time relative to variance 
in auto trip time; 

• probability of getting a seat; 

• probability of the air conditioning system working; 

• convenience of collection/distribution (walk time); 

• perceived transit trip cost relative to the per­
ceived auto trip cost (including parking cost); 

• availability of mid-afternoon "early" schedule; 

• availability of mid-to-late-evening "clean up" 
schedule. 

Perhaps not all of these characteristics would be relevant, and 
other important ones may have been overlooked. A carefully designed 
market research program would normally be capable of determining 
the relevant characteristics in any community for any major transit 
market. Similar list of characteristics could be determined for 
each of the other major transit markets in the community. 

The next step would be to determine, either through surveys or 
marketing tests, how much riders would be willing to pay for 
transit with these characteristics. Such initial survey data as that 
developed in Columbia and reported in Tables 7 through 10 would be 
useful. Data should, however, be developed for different levels of 
base fares than the free-fare base used in the Columbia survey. 
Demonstration projects, accompanied by a:ppropr.i ate promotion and 
advertising, would provide data for confirming or revising t he 
initial fare structure. 

IV. CONCLUSIONS 

The process for establishing an effective transit fare policy 
is a straightforward one, and is analogous to market research for 
other kinds of goods and services. Implementation of the process 
does, however, require a different approach than has traditionally 
been taken to establishing transit fares, and it requires a signifi­
cant amount of specific information that transit operators do not 
routinely collect. 
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The end Pesuit of the procef;s should be a set of fca>es and 
PeZated sewice chca>actel'istics in the community's sevePaZ maPket 
segments which would ma.ximize achievement of the cormrunity's 
objectives fop its tPansit system, subject to the constPaints 
imposed by the pPices of automobile tPips, PideP pPefePences, the 
costs of pPoducing tPansit sePVices, and the wiZZingness and ability 
of the cormrunity to pPovide subsidies. 

The-Pe ca>e two additional implementation issues that need to 
be kept in mind. The most sel'ious of these concerns the pPotection 
of low-income tca>get groups. The implementation of an effective 
fca>e policy, which wiZZ involve many specific service impPovements 
and corresponding fca>e increases, wiU only be possible OP desiPabZe 
if effective methods ca>e also developed to pPovide subsidies for 
low-income gPoups. 

The second issue concePns the possibility that, in some instances, 
for a mo-Pe complex fare structure may also PequiPe more sophisticated 
fca>e coZZection equipment than ca>e CUPPentZy in place, paPticuZca>Zy 
on bus systems. Much of what has been discussed here, however, can 
be implemented with existing fca>e collection systems. 

NeitheP technical, noP political, issues should prove to be 
pe11171anent bca>Piers to the implementation of an effective transit 
fca>e policy. The cur-Pent Zack of adequate and PeZevant information 
on mca>ket Pesponsiveness to diffePent combinations of faPes and 
sewices does, however, pPevent us fPom devising policies which wiZZ 
inc-Pease tPansit usage and pPobabZy inc-Pease Pevenue at the same 
time. 
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TABLESl 

1 Tables 2 through 10 have been reprinted from Peat, Marwick, 
Mitchell and Co., Study of Public Transportation Fare Policy 
(Washington: U. S. Department of Transportation, Office of the 
Secretary) December 1976. 
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Calendar Year 

1940 

1945 

1950 

1955 

1960 

1965 

1970 

1975 

1976 

1977 

TABLE l 

Trends in Average Transit Fares 
All Modes 

Average Average Annual 
Fare Percentage Change 

6.7¢ 

6.9¢ 0.6 

10. 0¢ 7.7 

14.8¢ 8.2 

17. 8¢ 3.8 

19. 7¢ 2.0 

27. 6¢ 7.0 

33.0¢ 3.6 

35. 7¢ 8.2 

37. 7¢ 5.6 

Source: '78 Transit Fact Book (Washington, D. C., American 
Public Transit Association) May 1978, p. 32. 
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TABLE 2 

WILLINGNESS TO PAY HIGHER FARES FOR MORE FREQUENT SERVICE: 
BALTIMORE SURVEY RESULTS 

Amount or Additional Fare 
(o/. or respondents) 

oc lOC 20c 30C 40C 
Income Level More More More More More 

Less Than $3,000 52. 0 36.0 8,0 1. 0 1. 0 

$3,001 - $1. 000 33.3 51. 0 7.8 5. 9 o. 0 

$4,001 - $8,.000 21. ,, 57. 5 11. 3 6, 6 o. 9 

sa. 001 - $9, soo 31. 6 52. 6 12, 3 1. 8 o. 0 

$9,501 - $11,000 18. 6 50. 6 15,7 2. 9, 1. 4 

$11. 001 - $16,000 23.0 41. 3 24. 6 4. b o. 8 

$16, 00 l and ab.ove 19.0 36, 6 30. 8 5. 9 2. 9 
-

Source: Pl\11\1& Co •• Market S:.irvey Working Paper I 18, prepared for 
the Ualtimore Region Phase II Transit Study, March 1975. 

5~ 
More 

2.0 

o.o 

0,9 

o. 0 

2. 9 

3,2 

2. 6 

&OC 70~ Numbe~ or 
More More Respondents 

o.o o. 0 100 

2.0 o.o 51 

o.o 0,9 106 

o.o o •. o 57 

0,0 o.o 70 

1. 6 1. 6 126 

1. 1 1. 1 273 



TABLE 3 

PREFERENCES FOR LOW COST VERSUS FREQUENI' SERVICE: 
BALTIMORE SURVEY RESULTS STRATIFIED BY INCOME 

LEVEL OF RESPONDENT 

LOW COST VS. FREQUENT SERVICE 
INCOME LEVEL (Percentage of Respondents) 

Less than $3. 000 66.7 33.3 

$3. 001 - $4, 000 61. 7 38.3 
-

$4. 001 - $8. 000 50. 0 50.0 

$8. 001 - $9. 500 47.3 52.7 

$9,501-$11.000 50.0 50. 0 

$11. 001 - $16,000 48.1 51.9 

$16. 001 and above 39.8 60. 2 

Number of Respondents = 761 

Source: P11M&Co .• Market Survey Working Paper #18, published in 
March, 1975 for the Baltimore Regior .. Phase II Transit Study. 
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TABLE 4 

PREFERENCES FOR LOW COST VERSUS DEPENDABil..iITY: 
BALTIMORE SURVEY RESULTS STRATIFIED BY STATUS. AGE. AND 

INCOME LEVEL OF RESPONDENT 

LOW COST vs. DEPENDABILITY 
BY STATUS (Percentage of Respondents) 

Employed Full-Time 18.0 82.0 

Employed Pa.rt-Time 29.5 70.5 

Homemaker 25.0 75.0 

Pre-college Student 22.2 77.8 

College Student 23.1 76. 9· 

Retired 42.S 57.4 

BY AGE 

14 - 18 20.3 79.7 

19 • 24 26.2 73.7 

25 - 34 18.9 81.1 

35 - 54 20.5 79.5 

55 and over 32.7 67. 3 

BY INCOME LEVEL 

Less than $3,000 44. l 55.9 

$3,001 - $4,000 39.6 60.4 

$4, 001 - $8, 000 

I 
29.7 70.3 

$8. 001 - $9, 500 19.3 80.7 

$9,501 - $11,000 26.'l 73.9 

$11,001 - $16,000 19.5 80.5 

$16,001 and above 12. 3 87.7 

Number of Respondents by Status = 885; by Age = 897; by Income level= 765 

Source: PMM&Co., Market Survey Working Paper #18, published in ?-.larch, 
1975 for the Baltimore Region Phase II Transit Study. 
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TABLE 5 

PREFERENCES OF LOW COST VERSUS AT-THE-DOOR SERVICE: 
BALTIMORE SURVEY RESULTS STRATIFIED BY STATUS AND AGE 

OF RESPONDENT 

AT THE DOOR SERVICE VS. LO\V COST 
(Percentage of Respondents) 

BY STATUS 

Employed Full-Time 19.6 

Employed Part-Time 19.2 

Homemaker 17.4 

Pre-college Student 18.2 

College Student 11.5 

Retired 35.5 

BY AGE 

14 - 18 15. 7 

19 - 24 10.0 

25 - 34 18.0 

35 - 54 18.6 

55 and over 29.4 

Number of Respondents: 

By Status = 900 
By Age = 912 . 

80.4 

80.8 

82.6 

81.8 

88.5 

68. 5-

. 

84.3 

90.0 

82.0 

81.4 

70.6 

Source: PMM&Co .• Market Survey Working Paper #18, published in 
March, 1975 for the Baitimore Region Phase II Transit Study. 
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SEX -
Male 

~TABLE 6 

PREFERENCES OF LOW COST VERSUS SHORT WAlT: 
BALTIMORE SURVEY RESULTS DIFFERENTIATED 

BY SEX OF RESPONDENT 

LOW COST vs. SHORT WAIT 
(Percentage of Respondents) 

54.l 45.9 

Female 50.3 49.7 

Number of Respondents = 876 

Source: PMM&Co., Market Survey Vlorking Paper #18, published in March, 
1975 for the Baltimore Region Phase II Transit Study. 
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TABLE 7 

AVERAGE AMOUNT RESPONDENTS WOULD BE WILLING TO 
PAY FOR EACH TRIP FOR EACH IMPROVEMENT: 

COLUMBIA SURVEY RESULTS 

I 

Average Amount 
Respondents Would Pay 

Improvement (cents) 

Crime prevention 10.5 

Pickup at the do::>r· instead of 9. 4 
7 minutes away 

On-time service 9.0 

Air conditioning 8. 5 

Waiting time reduced from s. 4 
20 minutes to 10 minutes 

Heated, cooled, dry bus shelter 8.1 

Clean, co::nfortable seat 7. 9 

Riding time reduced fro:n 20 7. 7 
minutes to 10 minutes 

Certainty of getting a seat 7. 4 
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TABLE 8 

HOW MUCH RESPONDENTS WOULD PAY FOR SERVICE IMPROVEMENTS: 
COLUMBIA SURVEY RE5ULTS STRATIFIED BY OCCUPATION GROUP 

OF RE5PONDENTS 

OCCUPATION 
AVERAGE AMOUNT RE5PONDENTS 
WOULD PAY FOR IMPROVEMENT 

EMPLOYED EMPLOYED 
FULL-TIME PART-TIME I HOUSEWIFE IRETmEolTOTAL 

Cut waiting time from I 20 minutes to 10 minutes I 9.0 I 6.8 I 8.3 I 8. 5 I 8.4 

Pickup at-the-door. instead 
of 7 minutes away 9. 7 6.9 11.0 I 9.5 I 9.4 

On-time service e. e 7. 9 10.1 I 9. o. I 9.0 

Certainty of getting a seat 6.7 7.0 10. 2 7. 9 7.4 

Clean. comfortable seat 7.1 7.4 9.4 8. 9 7.9 

Air conditioning 7·. 9 7.4 10.0 9. 0 8.5 

Cut ridin·g time from 20 
minutes to 10 minutes I 7.5 I 7.3 8. 0 8. 8 7.7 

Prevent crime I 9.7 1·0.1 12.1 11.4 10. 5 

Heated. cooled. dry I 7.7 7.5 9.2 8. 8 8.-l 
bus shelter 
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TABLE 9 

HOW MUCH RESPONDENTS WOULD PAY FOR SERVICE IMPROVEMENTS: 
COLUMBIA SURVEY RESULTS STRATIFIED BY INCOME GROUP OF 

RESPONDENTS 

AVERAOE AMOUNT RESPONDENTS 
INCOME GROUP WOULD PAY FOR IMPROVEMENT 

SERVICE 
LESS THAN $4,001 $8,001 11,001 $16. 001 $20,001 

IMPROVEMENTS $4,000 to $8,000 to $11,000 to $16,000 to $20,000 and above 

Cut waiting time fro.-n 
20 minutes to 10 minutes 8.1 'l. 0 'l. 9 8.o 'l. 5 9. 2 

Pickup at-the-door, instead 
of 7 minutca away 8.8 0.2 e. 1 e.8 8. 9 9.8 

On-time service 9. 9 'l. 5 10. 'l 10.1 8. 8 9. 2 

Certainty of getting a seat 'l. 9 8.~ 8. o 
"· 3 

6. 'l 3. 3 

Clean. comfortable seat 'l. 8 '1. 4 8,5 'l. 6 7. 2 'l. 3 

Air Conditioning 7.9 9.3 'l. 5 8.1 '1. 9 8.6 

.Cut riding time from 20 
minutes to 10 minutes 8.5 7.6 

"· 8 
7. 8 5.8 6.2 

Prevent crime 9.0 9.5 10. 8 10.7 10 •. 4 10.2 

Heated, cooled, dry bus shelter 6.8 a. e, 8.8 'l. 3 8.3 'l. 0 

TorAL . . 

8,-t 

9. ,t 

9.0 

7. ,t 

7.9 

8.5 

7.7 

10.b 

6.1 
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TABLE 10 

HOW MUCH RESPONDENTS WOULD PAY FOR SERVICE IMPROVEMENTS: 
COLUMBIA SURVEY RESULTS STRATIFIED BY AGE GROUP OF 

RESPONDENTS 

AVERAGE AMOUNT RESPONDENTS 
AGE WOULD PAY FOR IMPROVEMENT 

SERVICE 
IMPROVEMENT 14-21 22-26 27-31 32-41 42-51 52-61 62-88 

Cut waiting time from 
20 minutes to 10 minutes 7.8 '1. 5 6.7 8.8 8.6 9.3 8.9 

Pickup at-the-door, instead 
of 7 minutes away 9.4 9.1 7.5 10. 7 9.3 10.1 9.5 

On-time service 9.6 10.0 7.8 8.9 8.4 9.7 8.7 

Certainty of getting a seat 8. 3 7.2 5.1 8.0 7.1 7.5 8.1 

Clean, comfortable .seat 8.3 7.6 6.1 7.6 7. 9 8. 2 8. 7 

Air Conditioning 9.0 8.0 6.9 8.8 8.5 8.5 8.9 

Cut riding time from 20 
minutes to 10 minutes 8.1 8.0 6.2 7.7 7.7 7.6 8.5 

Prevent crime 10.8 10.6 , 9.2 10.8 10.5 10.1 11.3 

Heated, cooled, dry bus shelter 9.4 8.7 6.7 7.7 7. 8 9.1 8.8 

rfOTAL 

8.4 

9.4 

9.0 

7.4 

7. 9 

8.5 

7.7 

10.5 

8. 1 
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WORKSHOP IV: ADVANCES AND NEW DIRECTIONS SUMMARY 

Workshop IV discussed fare variations (time, distance and 
quality based fares), alternatives to conventional fare collection 
methods, paratransit pricing issues, and improvements in transfer 
practices. 

Workshop Concensus 

Much of the workshop discussion can be summarized around a 
few key concepts. The first is the possibility of using pricing 
techniques to increase the level of cost recovery from fares. 
It is likely that service and fare variations can be ,introduced 
to achieve this end while not significantly discouraging ridership. 
Existing knowledge of transit (and paratransit) demand relates 
that as a whole, users are more sensitive to service quality than 
they are to the fare level. This is particularly true for peak­
period transit riders, when automobile levels of service are low. 
From these considerations, it can be inferred that if transit 
fares are raised selectively (e.g., in peak-periods 9nly, for 
services or routes where the preceived level of service is higher 
than for other services, or for new services developed specifically 
to satisfy quality-conscious users), transit revenues will be 
increased while largely maintaining the level of ridership. Rider­
ship could even expand if the increased revenue recovered from 
high cost and high quality service is ·applied to financing additional 
service. 

Suggested New Initiatives 

Related to this vision of necessary innovation the workshop 
participants made the following recommendations for further UMTA 
initiatives: 

• Industry experience with fare variations (time, 
distance, and quality-based fares) needs to be 
summarized. Revenue, ridership, and equity 
(individual user fares in relation to costs of 
service consumed) parameters of various fare 
structures need to be documented. The impact 
of fare strucutures on transit efficiency 
should be ascertained for both operating effects 
(e.g., boarding times) and system effects (e.g., 
service provision and demand for long vs. short 
trips). The abilities of different fare 
structures (time and/or distance based fares) 
to reflect correctly findings of cost alloca­
tion and marginal cost assessments of transit 
should be determined. 
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• Industry practice in the analysis of costs needs 
to be advanced. Cost allocation methods are 
useful for identifying high-cost services, ro1,1tes 
and route segments, and for pin-pointing the most 
costly services. These techniques have not been . 
used extensively to date. Existing methods need 
to be refined and validated, and their use should 
be promoted. Development of revenue-to-cost 
ratios for each route and route segment should 
become common practice, with the output of such 
analysis related fof consistency to locally­
adopted transit goals and objectives. Studies 
of the marginal cost of different categories of 
service should be intensified, and immediate 
efforts should communicate the results of early 
research in these areas. 

• Service and fare elasticity knowledge needs to 
be refined, with research oriented more to 
speci fic market segments than it has been in 
the past. Efforts should seek to establish pre­
ferences for different price-quality combinations 
for both existing and potential users. Market 
research activities initially, followed by 
demonstration of higher quality services will be 
most useful to this end. UMTA should consider 
developing uniform survey methods for relating 
stated user preferences to service options 
feasible for conventional transit and for indi­
cating where paratransit options are more 
feasible. These might take the form of scen­
arios integrating transit and paratransit modes 
by levels of service, satisfactory fare levels, 
sub-modal productivities, temporal and spatial 
applications, etc. Alternatively, MP0 1 s and 
transit operators could be specifically funded 
to develop service diversification programs. 

• A comprehensive report on the pros and cons of 
distance-based fares should be developed. This 
should include assessment of the effects (rider­
ship, revenue, efficiency) of fare increases · 
for graduated vs. flat fare systems. The use 
of computer models and other management aids 
for the evaluation of fare alternatives should 
be promoted. 

• Impediments to fare and service variations need 
to be further evaluated. For example, typical 
cash payment fare procedures restrict the extent 
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to which fares can be varied, though this is not 
absolute. Self-service and driver provided receipt 
procedures can extend the feasibility of fare 
variations. Demonstration efforts in these areas 
should be accelerated. The ability of increased 
reliance on pre-paid passes to reduce negative 
attributes of fare variations (i.e., boarding 
delays, perceived fare system complexity) should 
also be determined. 

• Exsiting data from paratransit research and 
demonstrations should be reviewed to compile the 
state of knowledge on fare and service elasticities 
for different user characteristics, trip purposes, 
and types of service. This is presently necessary 
to identify gaps and define further demonstrations. 

• Analysis of competitive and complementary effects 
between conventional transit and paratransit 
should be increased. 

• Additional paratransit research should focus on 
marginal cost pricing and appropriate discounts 
and surcharges for innovative taxi services. 
Improved cost analysis of taxis is required 
with an immediate focus being determination of 
effective peak/off-peak fare differentials. 

• It must be noted that some participants did not 
view fare and service variations as a favorable 
direction for innovation. This view sees 
uniformity of transit service as most desirable, 
noting European examples of mature transit oper­
ations. UMTA might initiate research that would 
clarify how land-use, political, institutional, 
and other factors compare between European and 
American transit environments, to delineate the 
appropriateness of European models of transit 
evolution. The major issue is whether consol­
idated or market-specific transit offers greatest 
potential for meeting present and future urban 
transport needs. 

• Some impetus for fare variation stems from recent 
research findings on the inequities involved with 
standardized fare practices. This research 
should be extended to include analysis of the 
incidence of local or regional taxes used to 
support transit. It may be found that fare 
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inequities ( typi'ca lly favoring suburban users) 
are off-set by tax contributi'on. 

• One very general view shared by the group was 
that transit pricing policies cannot be fully 
effective where automobile pricing is distorted. 
UMTA should consider how sub-optimal auto pric­
ing impairs transit pricing applications, and 
emphasize the interdependence between auto 
subsidies and transit deficits to local govern­
ments. 
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WORKSHOP IV: ADVANCES AND NEW DIRECTIONS 

ABSTRACTS 

Co-moderators : Harold Geissenheimer, Chicago Trans it Authority 
Ronald Kirby, The Urban Institute 

Reporter: Stewart McKeown, Urban Mass Transportation Administration 

List of Presentations 

1. Ti me Distance, and Quality-Based Fares 
• Peak/Off- Peak Fare Differentials: A Survey and Synthesis 

Carol A. Keck, New York State Department of Transportation 
• Impacts of Distance-Based vs. 11 Flat 11 fares 

Donald P. Ballou and Lakshmi Mohan, State University of 
New York at Albany 

• SCRTD Cast Study: Change from 11 Fl at 11 to Distance-Based Fares 
G. Edward Vandeventer, Southern California Radpi Transit District 

• Quality-Based Fares: Concept and Existing Exampl es 
David P. Middendorf, Peat, Marwick, Mitchell & Co. 

2. Fare Collection Costs and Innovations 
• Fare Collection Costs 

James Mateyka, Booz-Allen & Hamil ton , Inc. 
• Demonst ration of Self-Service Fare Coll ection 

Lawrence E. Diebel, The Mitre Corp. 
• Credit Card Fare Collection 

Lawrence E. Diebel , The Mitre Corp. 

3. Transfer Pol icy Study 
Daniel Brand , Charles River Associ ates , Inc. 

4. Paratrans it Pricing Issues 
• Overv iew: Pricing Innovations for Paratransit 

Robert G. McGillivray, The Urban Institute 
• Price Elasticities for On-Call Paratransi t Services 

Robert G. McGillivray, The Urban Institute 
• Impacts of Taxi Fare Changes 

Gorman Gilbert, University of North Carolina 
• User-Side Subsidy: Experience and Potential 

Larry A. Bruno, Urban Mass Transportation Administration 
• Paratransit Accounting: Billing and Costing Issues 

Joseph Revis, Institute of Public Administrati on 
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WORKSHOP : ADVANCES AND NEW DIRECTIONS 

SUBJECT TIME, DISTANCE, AND QUALITY-BASED FARES 

TOPIC 

SPEAKER 

PEAK/OFF-PEAK FARE DIFFERENTIALS: A SURVEY AND SYNTHESIS 

Carol A. Keck (518) 457-3916 
New York State Dept. of Transportation 
1220 Washington Avenue 
State Campus 
Albany, NY 12232 

SUMMARY OF MAJOR POINTS: 

1. Rationales for the concept 

Two major rationals for charging fares differentiated by time-of-day 
exist: 1. Cost, efficiency, and equity considerations, and 2. consid­
erations related to value of service. Peak-period services are far more 
costly to provide than off-peak services. Higher peak costs stem from 
the fact that transit service cannot be produced in small quantities-­
drivers and vehicles committed for peak service remain idle for much of 
the day. Extensive demand ''s-hift" from peak to off-peak periods do not 
usually result from higher peak (or lower off-peak) fares, though lower 
off-peak fares can generate significant new ridership. To the extent, 
however, that a l eve 11 i ng of demand can be achieved through pricing, 
this represents improvedefficiency. The equity perspective stresses 
that users' fares should reflect costs attributable to services they 
consume; "flat" fares usually represent significant cross-subsidy between 
users. 

The value of service view holds that transit service components should 
be priced according to their perceived value, as represented by demand 
elasticities. Because peak-period demand is normally far more inelastic 
than is off-peak demand, peak fares should be higher. When fare increases 
are necessary, instituting time differentials will minimize ridership 
loss. 

2. Impediments 

Historically the transit industry has not been oriented to reflecting 
cost differences with fare variations, but there are also a number of 
practical reasons that discourage variations. These include that the 
public may not perceive equity if differentials are too wide, that ill-will 
can develop from patron misunderstanding of fare system complexity, that 
fare differentials can result in increased administrative-expense (or 
make data collection more difficult}, and that higher peak transit fares 
are not likely to be politically popular and can be said to contradict 
other urban and environmental objectives. 
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3. An industry survey 

In 1977, New York State DOT surveyed industry fare structures and impacts 
on ridership, revenue, and costs. 

• Commuter rail services in Boston, Philadelphia and Pittsburgh rely 
on distance-based fares alone. None of the respondents felt that 
fare structure or collection system affects operating characteris­
tics significantly. Commuter services in England offer off-peak 
differentials often exceeding 50 percent. 

• Of rapid transit services, only San Francisco 1 s BART and Washington 1 s 
Metro use distance-based structures. D. C. •s structure includes 
peak/off-peak differentials. New York City and Boston have ex­
perimented with reduced off-peak fares (either in all off-peak 
hours or weekends/Sundays only), for promotional purposes. The 
London Underground offers significant off-peak savings. 

• Light rail systems have attributed changes in operating speeds, 
revenues, efficiency and ridership to fare structure and collec­
tion mechanisms. 

• Increasing numbers of bus systems have instituted time-based 
differentials. These include Washington, D. C. (as much as 40 
percent); Akron, and Canton, Ohio; Erie, Pa.; and UMTA demonstra­
tions of free off-peak service in Denver, and Trenton. Austin, 
Texas provides a 50 percent off-peak discount, sells tickets 
punched twice for a peak trip and once for an off-peak trip, and 
offers special off-peak transfer privileges. 

• Special fare programs are available for the elderly and handicapped 
in nearly all cases, and for school children almost as often. 
However, rather than being a differential pricing technique, these 
programs were designed to achieve social ends: elderly and handi­
capped fares are available at all times, and school fares are 
usually limited to peak school travel hours. Such programs could 
be designed to encourage off-peak travel, but the lack of this 
suggests that the social and economic needs of the specific groups 
are more important than transit operator efficiency concerns. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

The major reason survey respondents cited for using thetr current 
fare structure were ridership incentives, ease of collection, revenue 
yield, and tradition. Much less often cited factors were user equity, 
service improvements, and performance. Perhaps these attitudes and be­
havior patterns should be of concern. Instead of looking at differen­
tial pricing techniques as equity measures, or ways to balancing 
charges with costs, or promoting efficiency, transit operators appear 
to be constrained 5y more immediate issues such as the need to show 
ridership increases, urges to simplify their administrative and accounting 
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procedures, or to increase revenues. UMTA might seek to estqblish more 
definitively the merits of fare differentials, and erfectively communicate 
these to the transit and local political community. Further, the fact 
that distance-based fares are somewhat more coll1Tlon than temporal differen­
tials may infer . that fare system complexity is not a severe problem and 
that perceived equity or other factors are more important. The fact that 
trans1t costs vary by time-of-day as well as distance is probably not 
widely understood or accepted. Again, a "corrmunication" effort is called 
for. 

KEY LITERATURE REPERENCES: 

Hab.ib,Philip. Fare Policy and Structure. Washington, D. C., U.S. 
Department of Transportation, Uroan Mass Transportation Administration, 
Research and Education Division, 1978. Available from NTIS (PB 289-194). 

Weiss, D. C. and D. T. Hartgen . Revenue Ridership and Equity of 
Differential Time of Day Fares. · Preliminary Research Reports 99. 
Alb.any, N. Y.: · New York State Department of Transportation, 1976. 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT TIME, DISTANCE, AND QUALITY-BASED FARES 

TOPIC IMPACTS OF DISTANCE-BASED VS. FLAT FARES 
(A decision model for evaluating transit pricing policies) 

SPEAKERS: Donald P. Ballou and Lakshmi Mohan (518) 457-4951 
Schobl of Business 
State University of New York at Albany 
Albany, NY 12222 

SUMMARY OF KEY POINTS: 

l. Decision Model~ for Transit Managers 

Decision models emphasizing relationships between control variables 
such as transit fares and performance measures like revenue and rider-
ship can significantly assist transit management decision-making. 
However, such models are not easy to design because of the behavioral 
nature of travel, data limitations and complex inter-relationships among 
variables. The decision calculus concept for addressing marketing pro­
blems, pioneered by John Little of MIT, offers a tested methodology for 
designing transit pricing decision models. A key feature of the decision 
calculus approach is recognition of the manager's judgments as an important 
data source for model calibration, especially when historical data are 
inadequate , 

2. Desig~ Considerations for Transit Pricing Decision Models 

Since transit pricing is a political issue, the equity implications 
of proposed fare policies need to be examined in addition to the overall 
economic effects. This calls for a disaggregate model structure--tradi­
tional aggregate models of travel demand are incapable of assessing how 
rider groups are affected by changes in fare or other policies. Another 
vital consideration is that the model should be easily understood by 
transit m~nagers ;_ they are unlikely to use it if they do not hqve con,­
fidence in the output. This requirement dictates a simple model struc­
ture incorporating only important phenomena. Apart from the intellectual 
cost of understanding a complex model, time and financial costs of model 
development and data collection increase rapidly with model detail. A 
basic model should be the starting point and an evolutionary approach 
is recommended for expanding it, based on trade-ff of cost against value 
of improved accuracy. 

From these considerations , micro-simulation was used in model design 
to isolate individual rider response to changes in fare structure. The 
model first forecasts revi s-ed demand for each rider in the sample re­
sulting from the new fare policy. This draws on elasticity estimates 
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provided as input to the model. Micro-si~ulation enables different 
elasticities to be applied to individual riders, thus accurately repre­
senting important travel demand factors. Individual estimates of rider­
ship and revenue are calculated, then projected to the population using 
weighting factors and, lastly, aggregated according to rider characteris­
tics of interest. The results ~re estimates of transit demand, revenue 
and average fare paid by classes of riders for each policy simulated. 
The output presents results in terms of "before and after" comparisons 
to facilitate user interpretation. 

3. Evaluation of Distance-Based vs. Flat Fares (Albany, N. Y.) 

The model was applied to assess effects of distance-based fares in the 
Albany, N. Y. metropolitan area, using data from an on-board survey con­
ducted by the transit agency. Preliminary data analysis was performed to 
test the hypothesis that inequities exist in the present (essentially 
"flat") fare structure. It emerged that rider fare per mile spanned a 
wide range: 32% paid 10¢ or less, 44% paid between 11¢ and 25¢, and 
the remaining 24% paid between 26¢ and 76¢. The structure of inequities 
was found to correlate highly with demographics and other factors like 
trip purpose and time of day. 

Various distance-based fare policies were tested as alternatives to 
the present large-zone system. These are basically variations of a simple 
fare-per-mile policy, with additional step-functions and maximums or mini­
mums. Some of the policies include a fare differential policy for peak 
and off-peak hours. Output was analyzed with regard to overall impact 
on revenue and demand, and a detailed study was made of which groups are 
hurt or benefitted most by each new policy compared to the existing one. 
Conclusions are that distance-based fare policies can be devised to main­
tain revenue and ridership levels while improving equity. Sensitivity 
analysis was performed on the elasticity estimates used, showing that the 
conclusions drawn were quite robust. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

l. Revenue, ridership and equity implications of distance-based 
fares should be evaluated for different types of urban environ­
ments, to identify most beneficial applications. 

2. The UTPS and other ~ransit planning packages should be augmented 
with components for evaluating transit pricing policies. 

3. Transit equity considerations should receive increased 
attention generally. 
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KEY LITERATURE REFERENCES: 

Ballou, Donald P. and Lakshmi Mohan. Fi~al :Report On the Tra~sportation 
Research Prbject. Washington, D. C.: · U. S. Department of Transportation, 
Urban Mass Transportation Administration, 1979 . (Available from authors 
on request~) 

Ba 11 ou, D. P. ,. D. T. Ha rtgen and Lakshmi Mohan. Distance-Based Trans it 
Fares: · Robin Hood or Sheriff of N6ttingham. PRR145 . Albany, N. Y.: 
New York State Department of Transportation, Planning Research Unit, 
1978. 

Ugolik, W. R. Demand Elasticities Of Per-Mile Transit Fares . PRR138. 
Albany, N. Y.: · New York State Department of Transportation, Planning 
Research Unit, 1978. 

Ugolik, W. R. and C. B. Luetze. Who Pays the Highest and Lowest Per 
Kilometer Transit Fares? PRR136. Albany, N. Y. : New York State 
Department of Transportation, Planning Research Unit, 1978. 
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WORKSHOP: ADVANCES AND NEW DIRECTI ONS 

SUBJECT TIME, DISTANCE, AND QUALITY- BASED FARES 

TOPIC SCRTD CASE STUDY: CHANGE FROM FLAT TO DISTANCE-BASED 
FARES 

SPEAKER G. Edward Vandeventer (213) 972-6132 
Planning Department 
Southern California Rapid Transit District 
452 S. Main 
Los Angeles, CA 90013 

SUMMARY OF MAJOR POINTS: 

After a long history of distance-based fares, the desire to 
simplify the fare system motivated a changeover to a flat fare 
at the time of the energy crisis. Late r , the resulting high sub­
sidies of long trips brought about a return to distance-based fares. 
Rather than return to the previ ous system of zones, the new struc­
ture tied "distance steps" to freeway operation . Among the goals 
of the new structure were: getting the most additional revenue 
with the least collection cost, and mai ntai ning maximum simplicity 
for the majority of riders. 

Although there was a loss of approximately 10% of the long 
distance riders, the overall ridership is now up 3%. The operating 
ratio has increased from .35 to . 46 . There was significant irrita­
tion expressed by people who faced l arge fare i ncreases. Much 
switching between lines was observed, although not always to a 
lower-priced service. 

Significant opposition to distance- based fares comes from 
some of the people inside the transit agency, particularly in the 
planning and marketing functions. Peak pric i ng and quality based 
fares were considered, and might be consi dered again, but some 
questions will have to be resolved firs t . 

Although some backsliding has occur red si nce the distance 
related structure was adopted, there seems to be a basic co11111it­
ment to the concept. Certain techni cal wor k can help to assure 
its viability. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

1. Innovations in methods for col lecti ng di stance based fares 
should be developed. 

2. Simultaneous determination of prici ng decisions (i.e., public 
policies) for transit and automobil e travel should be encour­
aged. Theories of congestion pric ing should be extended 
and related to bus transit pricing is sues . 
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KEY LITERATURf REFERENCES: 

Detailed description of SCRTD fare structures and o_n9otn9 
analyses of rtdershtp and effects are avatlable, 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT 

TOPIC 

SPEAKER 

TIME, DISTANCE, AND QUALITY-BASED FARES 

QUALITY-BASED FARES: CONCEPT AND EXISTING EXAMPLES 

David P. Middendorf, Ph.D 
Peat, Marwick, Mitchell & Co. 
1990 K Street, N.W. 
Washington, D. C. 20006 

SUMMARY OF MAJOR POINTS: 

(202) 223-9525 

Quality-based fares represent an attempt to relate the fare 
to the quality of the service provided. Higher fares may be 
charged, for example, for express service or for a guaranteed 
seat. Quality-based fares are not necessarily the same as dis­
tance-based fares. Although distance-based fares are related to 
the higher cost of serving longer trips, they do not always imply 
that a better service i s being provided. Quality-based fares 
are compatible with the new emphasis on transit marketing and 
market segmentation. Quality-based innovations represent the 
design and provision of different services to meet the needs of 
different groups. The fare charged can depend on the perceived 
quality of service and the cost of providing it. 

Qual i ty-based fares recognize two established facts: (1) 
transit demand is price inelastic, and (2) transit demand is more 
sensitive to changes in service quality than to changes in fare. 
There is evidence that many people may be willing to pay higher 
fares for certain kinds of transit service or for certain improve­
ments in service. Quality-based fares, therefore, may be one way 
of increasing both ridership and revenue. Existing examples 
include express bus services, subscription bus services, airport 
services, special transit services for sport events, shared-ride 
taxi service, and van pools. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Compile, analyze, and document previous surveys, studies, 
and basic research dealing with the response of transit ridership 
to changes in t he quality of transit service to determine: 

1. What types of service improvements are more important 
to transit users and to people who do not use transit. 

2. The relative importance of various attributes of a transit 
service. 

3. How different market segments perceive the relative impor­
tance of fares and service quality. 

120 



4. vlhich quality innovat ons a,re rnost feasible for conven­
tional transit operat ons, assessing opportunities, 
impediments, etc. and which are best provided by para~ 
transit operations, 

KEY LITERATURE REFERENCES: 

Meyer, J. R. and J. A. Gomez-Ibanez. Improving Urban Mass Trans­
portation Productivity. Washington, D. C.: U. S. Department 
of Transportation, Urban Mass Transportation Administration, 
1977. Available from NTIS. (PB 266-920). 

Peat, Marwick, Mitchell & Co. Study of Public Transportation Fare 
Policy. Washington, D. C.: U.S. Department of Transportation, 
Office of the Secretary, 1976. Available from NTIS (PB 287-341). 

Peat, Marwick, Mitchell & Co. Analyzing Transit Options for Small 
Urban Communities. 3 volumes. Washington, D. C.: U. S. Depart­
ment of Transportation, Urban Mass Transportation Administration, 
1978. Available from NTIS. 
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iJORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT FARE COLLECTION COSTS AND INNOVAT IONS 

TOPIC FARE COLLECTION COSTS 

SPEAKER James A. Mateyka (301) 951-2410 or 2411 
Principal 
Booz-Allen & Hamilton, Inc. 
4330 East West Highway 
Bethesda, MD 20014 

SUMMARY OF MAJOR POINTS: 

Detailed cost analysis of six very different U. $. transit 
systems showed that the direct operattng cost of fare syst ems ts 
between 1. 3 percent and 2. 9 percent of total operating costs. The 
bulk of these costs (84 percent) are attributable to personnel 
requirements. Fare collection costs are kept low by passing thE: 
transaction burden on to the customer (exact change requirements) 
and by restricting transit price optfons (area-wide 11 flat 11 fares 
are common). 

Typical on-board fare collection practi ces entail substantial 
hidden costs. The necessary sub-optimal vehic l e design and utili­
zation is reflected as reduced vehicle unit l ine haul capacity, 
reduced passenger safety and conven i ence, impa i'red accommodation 
of the elderly and handicapped, increased travel times, and head­
way instability. 

Operating costs of alternative off-board fare collection 
options were estimated in three case studies . Curbside automats 
in Syracuse, NY were estimated to increase fa re co llection costs 
by 125 percent; "community supported '' t rans it in Lancaster, PA 
would reduce fare collection costs by 89 percen t; and user prepaid 
passes in Westport, CN incre~sed fare col lecti on costs by only 2 
percent. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA : 

Demonstrations of innovative fare col l ection approaches should 
be conducted in selected locations with new fare collection systems, 
new vehicle fleets, and new fare structures . 

KEY LITERATURE REFERENCES : 

Boaz, Allen and Hamilton, Inc. Impact of Fare Collection on Bus 
Design. Final Report. Volumes I and II. Prepared by James Metayko, 
et al. Washington, D. C.: U.S. Department of Transportation, Urban 
Mass Transportation, Administration, 1979 . 
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Daniels, Charles J., H. Judson Holcombe and James A. Mateyka. 
Future Transit Bus Designs. Technical Paper No. 780058. 
Detroit, MI: Society of Automotive Engineers, 1978. 

Scheiner, James I. and Subhash R. Mundle. 11 Cost Analysis of Current 
U. S. Surface Transit Fare Collection Systems. 11 Transportation 
Research Record 663. Washington, D. C.: Transportation Research 
Board. 1978. 

Werz, H. 11 Automatic Fare Collection on Surface Transport. 11 Pub­
lished in the Technical Papers of the 40th International Congress 
of the International Union of Public Transport. Brussels, Bel.: 
International Union of Public Transport, 1973. 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT FARE COLLECTION COSTS AND INNOVATIONS 

TOPIC DEMONSTRATION OF SELF-SERVICE FARE COLLECTION 

SPEAKER Lawrence E. Deibel 
The MITRE Corporation/Metrek 
1820 Dolley Madison Blvd. 
McLean, VA 22102 

SUMMARY OF MAJOR POINTS: 

(703) 827-6910 
Division 

The Office of Service and Methods Demonstration, Urban Mass 
Transportation Administration, is sponsoring a program to demon­
strate self-service in the U. S . . The objectives of the program 
are to determine the feasibility of using self-service under 
revenue conditions; to demonstrate the value of such a system for 
implementing flexible fare structures; to establish the improved 
operating efficiency resulting from the implementation of such 
techniques; and to ascertain the public response to self-service. 
Self-service fare collection makei the passenger responsible for 
determining and paying the proper fare prior to taking a trip. 
Complete monitoring or control of the payment of the proper fare 
is not performed by vehicle drivers, station attendants, or auto­
matic equipment; all or nearly all responsibility for fare enforce­
ment falls to special personnel who randomly check compliance. 

The main focus of the UMTA program is the opportunity offered 
by self-service for the adoption of more flexible fare structures 
without significant increases in complexity, or driver workloads. 
The ability to implement such features as short-term passes, special 
user discount passes and tickets, multi-ride tickets, off-peak 
differentials, etc. provides the possibility to tailor a fare policy 
that will encourage increased and new ridership and at the same 
time increase the revenue from each market segment. Other potential 
benefits of self-service include increased system efficiency, the 
reduction of workload, the improved movement of passengers within 
the vehicles, and possible reductions in equipment costs. 

The primary obstacle to self-service implementation in the 
U. S. is the question of fare evasion. Within this issue lies not 
only the common reference to the cultural differences between 
European society and the U. S. but whether or not a U. S. transit 
property has or could have the authority to enforce self-service 
and to back it up with the fines and other penalties necessary to 
encourage compliance. Other barriers to or disadvantages of self­
service include labor issues, revenue security and compatibility, 
and the cost of self-service. 
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RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Current efforts by UMTA to demonstrate self-service fare 
collection in the U. S. can be used as a means of imp~ ementing 
and evaluating pricing policies. Because self-servi ce is con­
ducive to a highly flexible fare structure, shifts from flat 
fares to zonal fares, prepayment options, fare incentives and 
disencentives, and "through ticketing" options can be implemented 
without significant modification to the basic fare collection 
procedures. 

KEY LITERATURE REFERENCES: 

Eiseman, Gloria H. Self-Service Fare Collection -- Review of 
Legal and Labor Constraints on U. S. Implementation. McLean, VA: 
MITRE Corporation, 1979. Available from MITRE. MTR 79 N 00119. 

Metropolitan Atlanta Rapid Transit Authority (MARTA), Planning 
Division. Fraud Estimation Phase of the Fare Collection Study -­
Sumnary Report. Atlanta, GA: MARTA, 1975. 

Strickland, Lester R. Self-Service Fare Collection: Survey of 
European Systems. McLean, VA: MTRE Corporation, 1979. Available 
from MITRE Corpora ti on. MTR - 79 W 00087. 

Werz, H. "Automatic Fare Collection on Surface Transport." Pub­
lished in the ·Technical Papers of the 40th International Congress 
of the International Union of Public Transport. Brussels, Bel.: 
International Union of Public Transport, 1973. 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT 

TOPIC 

SPEAKER 

FARE COLLECTION COSTS AND INNOVATIONS 

CREDIT CARD FARE COLLECTION 

Lawrence E. Deibel (703) 827-6910 
The MITRE Corporation/Metrek Division 
1820 Dolley Madison Blvd. 
McLean, VA 22102 

SUMMARY OF MAJOR POINTS: 

Since 1973, the Urban Mass Transportation Administration 
(UMTA) has sponsored several projects directed at the use of 
credit cards for fare collection. These include studies by 
Stanford University and Rensselaer Polytechnic Institute and 
demonstrations by the Valley Transit District in Bristol, Con­
necticut and the Tri-County Metropolitan Transportation Dis­
trict (Tri-Met) in Portland, Oregon. The Stanford effort 
analyzed the use of a magnetically-encoded credit card for 
fare payment, and the Rensselaer project examined the feasi­
bility of using data obtained through credit card collection 
as a basis for a bus transit operations management information 
system. Both the Valley Transit and the Tri-Met demonstrations 
were directed at special transportation services; both used 
a punched-card form of card. 

The objective of the present UMTA program is to demon­
strate a credit card fare collection system for use by the 
general transit user. The immediate concern of the project 
is to determine the reasons for the less than complete success 
which the previous demonstrations experienced and to assess 
the merits and risks of the broader demonstration. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA:" 

The evaluation performed of the Tri-Met demonstration 
revealed no significant hardware or conceptual deficiencies. 
A closer examination of the merits of solid-state memory and 
alternative encoding techniques is desirable prior to proceeding 
with system specification. 

KEY LITERATURE REFERENCES: 

Buckley, R.F. et al. Design and Analysis of an Automatic Credit 
Card Fare Collection System. Stanford, CA: Stanford Univer­
sity, 1974. Available from NTIS (PB 237-092). 
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DiCeasare, F. and G. Solo . A Computerized Bus Transit Manage­
ment Information Sys t em Using Credit Card Fare Collection 
Data. Troy, NY: Renssel aer Polytechnic Institute, 1976. 
Available from NTIS. 

RRC International, Inc . System Operation Aspects of the Valley 
Transit Demonstration Program. Troy, NY: 1974. 

Strickland, Lester R. and P. Wood . TRI-MET Automated Fare 
Billing System. Mclean, VA: The MITRE Corporation, 1977 . 
Available from NTIS (PB 275-661). 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT 

SPEAKER 

TRANSFER POLICY STUDY 

Daniel Brand 
Charles River Associates, Inc. 
200 Clarendon Street 
Boston, MA 02116 

SUMMARY OF MAJOR POINTS: 

( 617) 266-0500 

The Transfer Policy Study examines how transit operators and 
users are affected by different transit transfer policies. A trans­
fer policy is defined as a set of operator actions which in some 
way affects the movement of passengers between transit vehicles as 
part of a continuing trip. Reduced transfer charge, schedule 
coordination, pulse (timed transfer) scheduling, dynamic control 
of buses at transfer points, through routing, and provision of 
schedule information are all examples of what a transfer policy 
might include. 

Transfer policies currently employed by the transit industry 
are being compiled through extensive discussions with knowledgeable 
operating, planning, and marketing personnel from a wide variety 
of transit properties. The impacts of different transfer policies 
on cost, operations, ridership, revenue and user satisfaction are 
being investigated. Relationships are being sought between success­
ful applications of particular transfer polici'es and site-specific 
factors such as historical and current patterns of passenger flows, 
the route structure and the shape and size of the area covered, the 
layout of the CBD, existing transfer charges, and degree of schedule 
adherence. Guidelines which are useful for the transit operator 
in choosing a transfer policy are being suggested. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

A product of the study will be recorrmendations for demonstra­
tions of improved transfer policies, formal evaluations of certain 
specific changes in transfer policies, and possible further analysis 
of existing data from transit properties with specific transfer 
policies. 

Additional analysis, possibly to yield guidance for improved 
local practice, is appropriate for through routing practices and 
schedule coordination, as well as dynamic control on buses. Study 
of the demand impacts of double transfers (e.g., bus-rail-bus and 
car-bus-rail) is also warrented. 

KEY LITERATURE REFERENCES: 

Reports documenting the completed study will be available in 
mid to late 1979. 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT PARA TRANSIT PRICING ISSUES 

TOPIC 

SPEAKER 

OVERVIEW: PRICING IN NOVATIONS FOR PARATRANS IT 

Robert McGillivray 
The Urban Institute 
2100 M Street, N.W. 
Washington, D. C. 20037 

SUMMARY OF MAJOR POINTS: 

(202) 223-1950 , Est. 417 

There are 5 areas of consideration in thi s topic : 
1. Service and fare integration between transit and t axi cab feeder-­
Miller (1977) has examined two cases: Arabi (Louisiana) and Peter­
borou9h, Canada. In both cases there were joint fares , ra.di o communi­
cation. In Peterborough a fixed route bus with an estimated deficit 
of $2.30 or more per passenger was replaced with a shared-ride cab 
feeder with a deficit of $0 .65 per passenger. 

2. Integrated fixed route and dial-a-ride--Yet unpublished Urban 
Institute work discusses two cases: Westport (Connecticut) and Dan­
ville (Illinois). Neither are fully integrated. They compete to 
some extent and have separate fare structures. In Westport the fixed 
route service is cheaper per ride, while i n Danville the reverse is 
true. 

3. Shared-ride taxi fare structures- -To permit deviation, zoned (or 
flat) fare structures are needed, rather than traditional meter or 
mileage charges. A recently implemented demonstration in Montgomery 
(Alabama) attempted a change-over to a fine-grained grid, which is 
nearly continuously variable . It was difficult to accomplish, as 
operators resisted changing their established ways. 

4. Shared-ride taxicab subsidies--There are two common subsidy methods 
for private operations. Provider-side subsidies are usually on a per 
vehicle-mile or per vehicle-hour contract basis. User-side subsi di es 
are basically discount fares with the operator rece i ving reimbu rse­
ment up to full (profitable) fare. This is a better incentive 
structure for performance of the operator. He seeks fares rather 
than miles or hours. 

s. Ridership for work trips--Carpools, vanpool s, and subscription 
buses are three ridesharing modes. For all these there is usually 
a coordinator . An employer or public agency acts as a broker (for 
matching), may subsidize (operations, purchases), and is oft en involved 
in issues such as insurance, cash flow, contracts, fares. 
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Carpools are quite informal. It has been discovered that a 
higher proportion of carpools users do not pay the full share of 
their costs to drivers. Subscription buses tend to be more formal 
than carpools or vanpools. Often a club arrangement succeeds (Reston, 
Virginia). In principle, subscription service would be part of most 
transit operations. The service is much like express bus, except 
for organization (i.e., reliance on established rider agreements). 

There are four ongoing UMTA/SMD sponsored vanpool demonstrations. 
These are in Knoxville (Tennessee), Sari Francisco (California), 
Minneapolis (Minnesota) and Norfolk (Virginia). In all, transfer 
payments between overseeing agencies, drivers, and riders are quite 
complex. In Norfolk and Knoxville, drivers have flexibility in set­
ting fares. RecoJT111ended fare structures have been designed by over­
seeing agencies so that the lease fee and other driver expenses can 
be covered by eight passengers. Drivers keep the excess. In all 
cases fares are basically monthly pass contracts. · In at least one 
case, two weeks advance notice to quit is required of passengers. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

1. Summarize research and research needs on ride-sharing with 
regard to: 

• fare structures; 
• service levels; 
• institutional and regulatory arrangements; 
• planning and start-up; 
• fare elasticity; 
• service elasticity; 
• rider characteristics; 
• major sub-markets. 

2. Design monitoring (data collection) framework for existing 
ride-sharing programs and/or demonstrations of ride-sharing 
concepts. 

3. Continue monitoring and analysis of transit and para-transit 
integration, taxicab fare structures, and para-transit 
subsidies. 

KEY LITERATURE REFERENCES: 

Green, Melinda A. ''Implementation of Paratransit Services in Westport, 
Connecticut." ·working paper #5109-1-4. Washington, D. C.: The Urban 
Institute, 1978. 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

PARATRANSIT PRICING ISSUES SUBJECT 

TOPIC 

SPEAKER 

FARE ELASTICITIES FOR ON-CALL PARATRANSIT SERVICES 

Robert G. McGillivray 
The Urban Institute 
2100 M Street, NW 
Washington, D. C. 20037 

SUMMARY OF MAJOR POINTS: 

Introduction 

(202) 223-1950, Ext. 417 

Knowledge of jitney service is presently almost nil. There is 
no elasticity evidence to draw upon; moreover, there is very 1..imited 
jitney service in the U. S. However, jitneys are important in some 
less developed countries. There are two distinct service types: 
exclusive-ride taxicab (ERT) and dial-a-ride (DAR). Shared-ride 
taxicab (SRT) is one form of DAR, but typically has a service level 
more nearly like most ERT than like bus-based DAR. 

We employ two empirical elasticity concepts. Fare elasticity 
of demand is defined to be the percent change in a measure of rider­
ship given a one percent fare change. The shrinkage (or growth) ratio 
is the mos t conman empirical elasticity measure used. It is evaluated 
at the po int of initial conditions--the "before" situation. The 
arc elasticity is evaluated at the average of the "before" and "after" 
situations. The ratio measure is useful for planning services or 
evaluating the benefits of a change. Arc elasticity has the advantage 
of being a symmetric measure--the measure is invariant to whether the 
change is an increase or decrease. 

Result 

Ewing and Wilson (1976) report on four systems: three of these 
are public DARs and one is a private SRT. The SRT fare and service 
levels are much higher than those for the DARs. Arcs and ratios are 
variable--ranging from about .1 to .8 and .1 to .7 in magnitude, 
respectively. 

In Danville, (Illinois), three fare changes resulted in estimates 
of arcs which were surprisingly stable at about .6 magnitude. However, 
ratios varied from .3 to 1.4 in magnitude with the higher magnitude, of 
course, being associated with a fare reduction. Other estimates are 
reported in the paper. 

131 



Heaton, Carla, Jesse Jacobson and James L. Poage. Comparison of 
Organizational and Operational Aspects of Four Vanpool Demonstra­
tion Projects. Washington, D. C.: U.S . Department of Transpor­
tation, Transportation Systems Center, 1979. 

Kirby, Ronald F. 11 A Grid Fare Structure for Shared Taxi Services." 
Working paper 5050-2-7. Washington, n. C.: The Urban Institute, 
1976. 

Mi 11 er, Gerald. 
paper 5050-2-8. 

11 Taxicab Feeder Service to Bus Transit . 11 Working 
Washington, D. C.: The Urban Institute, 1976. 

Urban Institute. Paratransit Planning Guidelines. In preparation 
at the Urban Institute. 

132 



Tentative Policy Conclusions 

• On-call para-transit services are fare inelastic 

• ERT and DAR are probably somewhat more fare elastic than 
conventional transit, i.e. fare elasticity estimates tend 
to be concentrated at higher magnitudes than those for 
scheduled transit. 

• Low service level DAR is probably less fare elastic than 
ERT or SRT. This could be due to both the relative position 
on the demand curve and to the greater degree of captivity 
of users of low service level DAR. 

• Seasonal and secular trends appear to be important. 

• Indirect evidence suggests that level of service is very 
important. 

• In the Danville case, handicapped users appeared to have 
twice the magnitude of response to a given fare change as 
the non-handicapped elderly. 

RECOMMENDATIONS FOR FURTHER l~ORK IN THIS AREA: 

1. Further analysis of the detailed target group data obtained in 
Danville and from other SMD demonstrations is recommended. Attention 
should be trained on differences in person characteristics, trip pur­
pose. and area. 

2. Measurement of service elasticities should be given greater atten­
tion. 

3. Demand-oriented demonstrations where fare or service level varia­
tions are carefully controlled and measured would be helpful in asses­
sing the range of elasticity variation. 
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WORKSHOP: ADVANCES AND Nm DIRECTIONS 

SUBJECT PARATRANSIT PRICING ISSUES 

TOPIC IMPACTS OF TAXI FARE CHANGES 

SPEAKER Gorman Gilbert 
Department of City and Regional 
University of North Carolina 
Chapel Hill, NC 27514 

SUMMARY OF MAJOR POINTS: 

(919) 933-5204 
Planning 

Taxicab operating data from 24 firms across the United States 
were used to test eight hypotheses regarding the impacts of fare 
increases on taxicab ridership level. The results show that taxi­
cab demand is primarily inelastic with respect to fare increases with 
some evidence suggesting that higher fare levels produce more elastic 
responses. The data does not i ndicate that drop charge increases 
produce more elastic responses than do nileage charge increases. 
The results do show substantia l variations from city to city, indi­
cating that entrepreneurial expertise is an important factor in 
influencing consumer response. 

RECOMMENDATIONS FOR FURTHER vJORK IN THIS AREA: 

1. Examine disaggregate (i.e., different user) responses to fare 
increases. 

2. Examine response of users in Seattle and San Diego to now~ 
pending fare de-regulations. 

3. Examine service elasti cities. 

4. Test the effects of end-of-month fare discounts for taxi 
services. 

KEY LITERATURE REFERENCES: 

Fravel, Frederick D. and Gonnan Gilbert. Fare Elasticities for fxc]llsive -
Ride Taxi Service. Washington, D.C.: U. S. Department of Transporta­
tion, Urban Mass Transportation Administration. Available from NTIS. 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT PARATRANSIT PRICING ISSUES 

TOPIC 

SPEAKER 

USER-SIDE SUBSIDY: EXPERIENCE AND POTENTIAL 

Larry A. Bruno (202) 426-4984 
Office of Service and Methods Demonstrations 
Urban Mass Transportation Administration 
U.S. Department of Transportation 
2100 Second Street, SW 
Washington, D. C. 20591 

SUMMARY OF MAJOR POINTS: 

In recent years the costs of providing public transportation 
services have increased at an alarming rate. These services have 
traditionally been supported through a provider side subsidy, which 
purchased a given l~vel of service regardless of usage. User~side 
subsidies, on the other hand, allow users to purchase services on 
a per trip basis. In this manner only trips actually made are sub­
sidized. 

Two mechanisms have been employed to implement the user-side 
subsidy concept. The first allows the user to pay for a portion 
of the trip by signing vouchers. The voucher is then redeemed at 
the subsidizing body by the provider. The second permits the user 
to purchase transportation tickets or tokens at a price substantially 
below face value. The user may then utilize the tickets at face 
value to purchase transportation services. 

User side subsidies have been primarily incorporated in programs 
for certain target groups such as the elderly and handicapped. 
UMTA's Service and Methods Demonstration Program has sponsored four 
demonstration projects utilizing the concept for these special ser­
vices. The projects are located in Danville, Illinois; t-1ontgomery, 
Alabama; Kinston, North Carolina; and Lawrence, Massachusetts. All 
of the projects have employed private taxi operators as transportation 
providers with subsidies ranging from 75% to 50% per trip. In addition, 
Montgomery and Lawrence have utilized the concept for their fixed 
route bus services. 

In Danville the project was expanded to utilize the concept in 
fixed route transit services that serve the general public. Users 
may pre-purchase tickets for forty cents, each good for a one day 
transit trip. If the user does not choose to use the pre-purchased 
tickets the charge at the farebox is one dollar for each trip. The 
transit providers are subsidized only on a per trip (ticket) basis. 
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RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA: 

Utilization of the user-side subsidy concept is moving in three 
different areas. First, many localities are considering or are in the 
process of implementing user-side projects to provide elderly and handi­
capped services. Second, although a full analysis of the expanded 
Danville project is not yet complete, it appears that the concept 
could be applicable in small urban areas for fixed route and demand 
responsive services to serve the general public. This is especially 
important in light of the new starts anticipated under the UMTA 
Section 18 small urban and rural program. Finally, the concept is 
being investigated for potential uses in achieving coordination of 
social service transportation services. 

KEY LITERATURE REFERENCES: 
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WORKSHOP: ADVANCES AND NEW DIRECTIONS 

SUBJECT 

TOPIC 

SPEAKER 

PARATRANSIT PRIC ING ISSUES 

PARATRANSIT ACCOUNTING : BIL LING AN D COSTING SERV ICES 

Joseph Revis (202) 667- 6552 
Institute of Publ ic Admini strati on 
1717 Massachusetts Avenue, NW 
Washington, D. C. 20036 

SUMMARY OF MAJOR POINTS: 

An important aspect of pricing services for paratransit systems 
is assuring that the pricing structu re bears relationshi p to the 
costs generated . Though publ ic policy decis i on-making may not always 
require that price fully recover costs from revenues (t hrough the price 
mechanism), efficiency requ i res that al l costs b.e fully identified 
so that "real " resource costs are known and accounted for. Full cost 
infonnation is essential for both effective operati ons and to accurately 
ascertain what part of costs are to be covered by user revenue and what 
part from alternative sources (i.e., public support). 

For presently operated paratransit services, there are substantial 
gaps in cost information both in t erms of the degree of coverage as 
well as the range of variations in the account defi nitions . These 
problems are particularly true for paratransit servi ces operated by 
social service agencies but al so affect other operations (i.e. taxis, 
etc.). 

In this context, IPA has developed (under a grant from AOA) 
a set of uniform cost accoun ts al ong with service and operating defini­
tions. These have all been relat ed to UMTA Section 15 accounts so 
that interchange can occur with public transit. 

The paper describes these accounts and explores t he relation­
ship between cost and service, uni form definition and effective 
pricing and project management . It also describes t he impo r tance 
of an effective and uniform data co ll ection and man agement system, 
and describes the results of di rec t application of t he system in two 
sites. 

RECOMMENDATIONS FOR FURTHER WORK IN THIS AREA : 

A research program should attempt to document and demons t rate 
the desirability of pricing var iations fo r all paratrans it services, 
and "bring home 11 the deficienc i es of standardized price and cost­
sharing practices. Taxi experiments should include group fares, 
shared taxi fare structures, and reliance on discounts for taxi 
trips for special times, places , and t r ip purposes. Use of dis­
counts (rather than surcharges, as are used in some citi es during 
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peaks) would foster diversity in service-price combinations and could 
improve taxi utilization. Better cost accounts and traffic data 
are necessary to develop and support appropriate variations. Social , 
service paratransit also requires similar advancements in accounting, 
with the additional concern of improved and equitable cost sharing. 
Knowledge of cost parameters and variations needs significant advance­
ment to achieve improved service coordination. 

KEY LITERATURE REFERENCES: 

Institute of Public Administration. Planning, Implementation and 
Operation of Transportation Services for Older Americans. Infor­
mation and Training Materials. Prepayed by Joseph Revis et. al. 
Prepared for the Administration for the Aging. U. S. Department 
of Health, Education, and Welfare. The following segments are of 
particular interest: 

Case Study No. 8, 11 Ottornwa, Iowa and Oats in Missouri 11
; 

Technical Memorandum No. 7, 11 Transportation Costs and Service 
Guidelines for Coordinating Agency Servtce 11

; 

Technical Memorandum No. 8, "Uniform Recording of Transportation 
Services and Operations." Reports available from LP.A. 

•Revis, Joseph, "Coordination, Costs and Contracting Transportation 
Services." Paper Presented at the Third National Rural Conference, 
June 1978, (Copies available from IPA). 

Revis, Joseph, 11 Joint Funding and Depreciation. 11 

the Third National Rural Conference, June 1978. 
from IPA). 
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SUBSIDY CONSTRAINTS AND TRANSIT FARES 
IN A "PROPOSITION 13 11 ATMOSPHERE 

RONALD I. HOLLIS 
CHIEF, OFFICE OF FINANCIAL AND PROGRAM ANALYSIS 

DIVISION OF MASS TRANSPORTATION 
CALIFORNIA DEPARTMENT OF TRANSPORTATION 

I ha,ve been asked to discuss with you today some of the irrrpacts 
on transit service in California from the reno?Jned Proposition 13 and, 
in particular, on fares. 

Before I do tha,t, however, I wiZZ need to provide you with a 
familiarization of California's transit characteristics and funding 
apparatus. From there, I wiZZ explain some of the irrrpacts of Propo­
sition 13, wha,t ha,s been done to aZZeviate the irrrpacts and some of the 
new directions tha,t transit subsidies in CaZifor>nia are taking relative 
to transit fare revenue. 

As you might expect, we ha,ve not seen the Zast of the irrrpetus 
behind Proposition 13. We now ha,ve a new constitutional amendment 
initiative for the next baUot in CaZifor>nia, caUed "The Spirit of 
13. 11 This initiative qualification effort was Zead by PauZ Gann of the 
renowned Jarvis-Gann duo. As you know, Proposition 13 severely Zimited 
the property tax source of revenue to ZocaZ government. This new initia­
tive strikes at the expenditure side of government--both State and ZocaZ-­
by limiting the increases in expenditures to relative cost of Ziving and 
population increases. It is somewha,t similar to an initiative sponsored 
by Governor Reagan in 1974 tha,t was kiZZed by the voters. 

The current initiative was probably qualified with public feelings 
similar to the theme of the movie Network's "I'm mad as heU." PauZ Gann 
says the politicians didn't get the message and ha,ve pushed Proposition 
13 as a tax shift rather tha,n as a tax cut. 

Where does the transit industry fit into aZZ this? They are being 
caught up in the effect without being an acknowledged cause. Transit 
properties ha,ve never been independent financiaZZy, but have been sub­
sidized, in turn, by Zand developers, electric power companies, and 
government. The current financial problems of the industry ha,ve been 
caused by operating costs which ha,ve risen faster tha,n farebox revenues 
and most tax source revenues. This increasing deficit ha,s increasingly 
been absorbed by higher taxes irrrposed by ZocaZ government first, and 
then State government which, in turn, have provided their own policy 
and funding constraints. 

In California there are 140 separate transit operators statewide 
with budgets ranging from $262 miZZion per year at Souther>n California 
Rapid Transit District, down to Zess tha,n $10,000 per year at Adelanto 
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in the Mojave Desert east of the Los Angeles Basin. 

It is noteworthy at this point to tell you that publicly owned 
transit is segregated into four basic institutional arrangements: 
Cities, counties, special districts, and publicly owned nonprofit 
corporations. 

Examples of each are: 

City operation: 
County operation: 

San Francisco Municipal Railway 
San Clara County Transit District 

Special District: Southern California Rapid Transit District 
Nonprofit 

Corporation: San Diego Transit Corporation 

There are variations of the special districts tha,t are not 
pertinent to us here, other than to say that there are over 5,000 
special purpose districts that have varying bases of creation from 
State Legislatively authorized statute to local joint powers agree­
ments. 

The financial bases and sources for aU these institutional 
arrangements of transit operators vary, with some relyirlfJ on one or 
another source more heavily tha,n others. In order to g~ve you a quick 
perspective, consider the total of all the operators' revenues last 
year: 

Passenger Revenues 
Miscellaneous Operating 

Revenues 
State Sales Tax (TDA) 
UMTA Section 5 
UM?A Section 3 
Property Tax 
Local Sales Tax 
Local General Funds 
Miscellaneous 

Percent 

22.5 

0.7 
21.5 
12.0 
12.9 
15. 2 

8.1 
0.9 
6.2 

100. 0 

You can see immediately that property tax, the tax impacted by 
Proposition 13, is a relatively small part (15%) of the transit 
scene in California. It is a different perspective, however when 
you look at individual cases. Consider also that the total average 
reduction was 57% of the 15%. Also tha,t fares represent the single 
most (22.5%) flexible source pretty much controlled by the operator. 

Let's look now at individual tax sources and their constraints. 
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First, State sales tax, or TDA as we call it (Transportation 
Development Act). This Act has more far reaching impacts than any 
other tax source, mainly because it contributes 22% of all funding 
of all the 140 earlier mentioned transit operators. It also, as 
might be suspected, has the most strings attached and is the most 
complicated. It has some advantage that most government sources 
do not have, such as funding before expenditure, rather than by 
reimbursement, and a formula allocation allowing a predictable 
1,ncome. 

Some of the constraints are a 50% match, maintenance of effort 
similar to the Section 5 maintenance of effort, and capital expen­
diture minimums of 15% . Of course, there are many loopholes and 
twists for the innovative or even noninnovative to discover. The 
50% match didn't really exist if you were in your first years of 
operation. If you used the majorit y of the funds for capital, a 
match wasn ' t required; or if you used Federal funds for operating, 
a match was not required; or if you were in a county of less than 
500, 000 population, you could obtain a waiver from the State 
Transportation Commission from the 50% match. These are just a few 
of the complications . 

The maintenance of effort (or MOE) was probably the most loop­
hole- free constraint . But prior to Proposition 13 it really didn ' t 
bother anyone because local tax support, which it applied to, was 
mostly nonexistent or wasn ' t growing fast enough to be a problem. 
During the life of the TDA through last year, local tax support grew 
at an annual compounded rate of 5. 7% a year. This compares to rates 
of 11.6% for fare revenues, 23% for TDA and 12.6% for total budgets. 
The MOE was eligible for waiver by the Transportation Commission in 
counties of less than 500,000 population, similar to the 50% match . 

I only mention the capital expenditure requirement because it 
was once a serious constraint . In the first few years of the Act, 
75% of the TDA funds received had to be expended for capital pur­
poses. Although capital was defined unusually, it caused severe 
budget complications (including several sets of books) for the medium 
operators with larger operating expense needs . Legislature finally 
changed the Act by reducing the 75% to 15%, except for San Francisco ' s 
Muni which still must comply with the 75% . Nobody has had problems 
with the 15%, that I 'm aware of. 

In summary of TDA constraints and relating back to the main 
theme of this presentation, TDA cons traints did not appear to cause 
negative impact on fare setting policy . 

One of the intents stated in the Act was to stabilize fare 
levels from the rising pace evident in the late 1960 ' s and early 
1970 's. It did this initially by aiding in es tablishing flat fares 
and fare reductions . 
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Local taxes, other than property taxes, do have some direct 
irrrpacts on fares. One of these is the one-half percent sales tax 
in the three Bay Area Rapid Transit District (BART) counties of 
San Francisco, Contra Costa and Alameda . This tax is authorized 
by Legislature. It is the only sales tax that did not come about 
by a ZocaZ county election. It was originally imposed by Legisla-
ture to fund the corrrpZetion of BART. After BART started operations 
and it was discovered tlU1t fares did not cover operating expenses, 
the tax 1,.1as extended frt. lifetime to terrrporariZy cover BART operating 
expenses . No strings were attached. In Z977, Legislature authorized 
the tax on a permanent basis and expanded its availability to Alameda­
Contra Costa Transit District and San Francisco Muni, who both 
operate totally within BART's area . But they attached some strings. 
For AC Transit and S .F. Muni the funds could only be used for new 
additional services. And a first for Legislative involvement, and 
applying to aZZ these operators--fare related eligibility require­
ments were imposed. Fares had to be maintained to cover one-third 
of the operating budget in order to receive a share of the funds. 
Initial recommendations were 40%. BART did not have problems with 
this because its distance based fare produced a ratio of 35.4% in 
Fiscal Year 1977-78. AC Transit and S.F. Muni do have problems 
because their relatively Zow flat fares produce in the range of 
27% to 29% of operating costs. Since the passage of this biZZ, 
they have raised these ratios on the order of 1 to 2%, but the out­
Zook is not promising without a general fare increase or rather 
unusual increase in productivity. This consequence has been 
poZiticaZZy painful in San Francisco. The California Environmental 
Quality Act (CEQA) was interpreted by the Courts to apply to transit 
fares which meant environmental impact reports were required in 
addition to public hearings for proposed fare increases. Legislature 
modified this requirement to exerrrpt fare increases from the environ­
mental impact reports, for fare increases to maintain existing services 
and cover impacts of Proposition 13. These changes caused a substan­
tial opposition from the environmentalists, who felt that CEQA pro­
visions were being watered down . In addition, substantive outcries 
have come forth from the citizens to any suggestion of raising the 
25¢ flat fare and the 5¢ senior citizen and handicapped fare. 

Proposition 13 dealt some specific blows and aggravated problems 
for the AC Transit and San Francisco Municipal Railway. 93.9% 
($121.4 million) of the property tax used by transit in the state is 
in the three BART counties . 37% ($44.9 million) of the three-county 
total was used by San Francisco Muni and 17.6% ($2Z.4 million) was 
used by AC Transit. The balance was used by BART for construction 
bond repayment and as a result, was exempt from Proposition 13 cut­
backs . After Proposition 13, for Fiscal Year 1978- 79, 83 . 7% of the 
F.Y. 1977-78 amount of property tax used by transit in the state 
was expected to remain. San Francisco ~funi lost $4.2 million, or 
9.4% and AC Transit $13.8 million, or 64.5%. ~Thy the big difference? 
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San Francisco Muni benefited from account juggling within the 
City, by allocating more of the remaining property tax to the rail­
way. This was made possible by the $4.7 million bail-out to cities, 
counties, and school districts from the State surplus. AC Transit, 
a special district, did not benefit, obviously, as well. Funds 
appropriated for State bail-out of special districts were relatively 
small ($125 million out of $4.7 billion) and AC Transit was only 
able to receive a little less than $3 million from the State, there­
fore cutting their property tax loss to a bit over $10 million. 
But as expected, this small amount of State aid brought more strings. 
In order to receive the funds, employee pay increases could not 
be greater than that of State employees' increase, which was zero. 
This provision has recently been ruled unconstitutional by the 
State supreme Court so that pay increases can be resumed if funds 
can be found. The bail-out bill also stated Legislative intent that 
in the longer-term, lost property tax revenues were to be made up 
by user charges for services rendered by the specific agencies. 

What was done to other fund constraints? The most serious 
problem was caused, as might be expected, by the TDA MOE. No matter 
how small the use of property tax, a drop of $1 from the previous 
two-year average made the operators completely ineligible for State 
TDA funds. This, in turn, triggered the UMTA Section 5 MOE because 
of the large loss of TDA funds in the Federal MOE. Realizing the 
potential disaster, Legislature passed an emergency measure suspend­
ing the TDA MOE for two years. This gave us a little more breathing 
room, but still required a change in the UMTA MOE because the State 
bail-out funds were insufficient to maintain the UMTA MOE level. 
With a substantial lobbying effort, particularly by our Department, 
Senator Cranston was successful with an amendment to the 1978 Surface 
Transportation Act changing the UMTA MOE to include fares in the 
average . Thus, increased fares could be used to make up the loss 
in property tax. 

As an aside, we were surprised at the opposition that came 
out from some operators on our proposals to eliminate the UMTA MOE. 
Apparently, some of the operators here in the East feel that the 
MOE was necessary in order to retain the flow of local and State 
taxes to their operations . 

The State TDA MOE's future is uncertain. In Fiscal Year 1980-
81, it will come back into effect and will apply to the reduced 
levels of local property tax used during Fiscal Years 1978-79 and 
1979-80. There is presently a legislative proposal to eliminate 
the MOE requirement which our Department supports but passage of 
the bill is less than certain. 

Looking at all the transit operators as a whole, Proposition 
13 impacts are not readily visible. Changes between actual operating 
results for Fiscal Year 1977-78 and projections for Fiscal Year 
1978-79 cannot be specifically tied to reactions from Proposition 
13 or other reasons. Here are some comparisons: 
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F.Y. 78/79 F.Y. 77/78 F.Y. 78/79 
Operating Data Prc,jected Actual % Change 

Total Passengers 821,943,200 762,471,649 + 7.8 
Vehicle Service 20,617,821 19,941,377 + 3.4 

Hours 
Vehicle Service 304,056,861 282,900,339 + 7.5 

Miles 
Public Employees 20,221.9 20,641. 7 - 2.1 
Contractor Employees 511.4 490.5 + 4 .3 
Operating Cost/ 

Passenger 0.86 0.79 + 8.9 
Operating Cost/ 

Vehicle Service Hour 34.14 30.31 + 12.6 
Passengers/Vehicle 39.9 38.2 + 4,5 

Service Hour 
Passengers/Vehicle 2.70 2.70 0 

Service Mile . 
Vehicle Service 994 994 + 5.3 

Hours/Emp Zoyee 
Passenger Revenue 216,799,928 199,246,005 + 13. 4 

I think that on balance a majority of the statistics show 
improvements in productivity with passenger revenue increasing at 
a greater rate than operating costs, possibly because of some pro­
jected fare increases. 

A fear we all had, that there would be severe cuts in service, 
doe s not appear to have materialized, at least not yet . And of 
course the projections for F.Y. 78-79 may be significantly over­
stated. 

Now that we are over the cr~s~s of handling Proposition 13, 
there are some efforts to clarify and simplify the Transportation 
Development Act. Our department has proposed that all the matching 
requirements, MOE and other complications mentioned earlier be 
eliminated from the Act by Legislature. Because of the concern 
by Legislature, and also from our own observation, we proposed that 
operators have a single eligibility for the funds by maintaining 
fare and local ta.x revenues at one-third of the operating expenses . 
Note that this was different than the requirement for the San Fran­
cisco Bay Area operators that have to maintain the one-third from 
fares alone. We felt that with the flexibility of our proposal, 
individual local decisions could be made on fare levels and tax 
support. For the small operators in the nonurbanized areas, we 
proposed that Federal funds received for operating assistance or 
revenue sharing could be used to meet the one-third requirement. 
A bill has been introduced into the Legislature on the Assembly 
side by the Transportation Committee ChaiY'l7lan, Walter Ingalls. 
The bill incorporates most of our proposals with some variations. 
In its most recent amended foY'171, it attempts to offer solutions 
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to operato!l problems from our proposal by setting three criteria 
for operators to use in gaining fund eUgibiUty, These are: 

1. Fare revenues and ZocaZ tax funds equal one-third 
of operating costs. 

2. Fare revenues equal to one-fifth of operating 
expenses if the ratio was less than one-fourth in 
Fiscal Year 1978-79. 

3. Fare revenues equal one-third of operating expen­
ses if the ratio was one~fourth or greater for 
Fiscal Year 1978-79. 

Services outside urbanized azieas and elderly and handicapped 
services are exempt from the requirements. Also the first two 
years of new service increments are exempt. 

Not aZZ Legislators a:r>e in agreement that one-third of oper­
ating expenses in the appropriate ZeveZ or amount for the transit 
riders to be paying. Some do not understand why it is not 100 
percent or greater and others are convinced that anything Zess 
than 50 percent is an indication that the transit operator is 
inefficient. Some are appalled at the 25-cent, 35-cent, and 50-
cent flat fares that are common throughout California. They would 
be even more appalled if they knew some of the trips are 50 miles 
for 35 cents. There have not been any moves to legislate fare 
structure yet, but if transit doesn't increase its fare revenue 
at least comparable to infiationary rates then I expect there wiZZ 
be legislative action to set fares. In some focal government 
quarters, this idea may be acceptable in order to spread the heat 
around for the increases. 

In summary, time is running out for transit operators getting 
ever increasing help from the State. Local government, likewise, 
is already and wiZZ be even more constrained because of actions 
similar to Pr>oposition 13. 

There seems to be an even more urgent need for operators to 
reZook at fares and previous fare policies. vlhiZe our Department 
has avoided involvement in transit fare setting, some of the things 
we have said are: Current users should not be penalized to the 
extent traffic wiZZ bear; Zook for discount opportunities and 
other ways to stimulate ridership; don't cut out off-peak services 
before a real effort is made to raise off-peak demand. We have 
resisted efforts to institute operator-by-operator productivity 
comparisons because of the many quantifiable factors, but realize 
at the same time there are opportunities to make fares better 
reflect the services provided and service productivity variations. 
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While there are many things tha.t operators may do themselves, 
there are equal or more opportunities for nontransit-operating 
government agencies to take the initiative on irrrproving our ot..m 
operations and facilities, to allow the operator to receive bigger 
bang for the buck. 

I Zook forward to exploring these opportunities at this forum. 
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ANNOTATED BIBLIOGRAPHY 

The followtng selection and description of research and other reports 
is provided as a guide to the key literature 6f the transit pricing field. 
The reports may 5e obtained oy written request or order from the fo 11 owing 
addresses, or others as· shown: · 

GENERAL 

National Technical Information Service 
Springfield, Virginia 22161 

Transportation Research Board 
2101 Constitution Avenue. N. W. 
Washington, D. C. 20418 

The Urban Institute 
2100 M Street~ N. W. 
Washington, D. C. 20036 

Trans-port and Road Research Laboratory 
Crowthorne> Berkshire RGll 6AU 
ENGLAND 

New York State Department of 
Transportation 

Planning Research Unit 
1220 Washington Avenue 
State Campus 
Aloany, New York 12232 

U. S. Department of Transportation, l{esearch. and Special Programs Admini­
stration, Transportation Systems Center. · Service and Methods 
Demonstration Program Annual Report. Washington, D. C.: U. S. 
Department of Transportation, 1978. Available from National 
Technical Information Service. PB 292-008/GLP. 

This report contains a description of the Service and Methods 
Demonstration Program for fiscal year 1977. Program activities and 
accomplishments are reviewed, including current and fut4re demon­
stration project descriptions, project findings, and support 
activities. Demonstration program categories include coventional 
transit service, pricing policy and servic~ variations, paratransit 
service, and special user transportation. 

U. S. Department of Transportati_on, Uroan Mass Transportation Administration, 
Offi.ce of Transit Management. "Pricing" chapter .of the Transit 
Marketing Management Handbook. Washington, D. C.: · U. S. Transporta­
tion Admini'stration, UPM-40, 2100 Second St., S. W., Washington, D. C. 
20590. 
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This chapt er of the Transit Marketing Management Handbook discusses 
the use of pri ci ng strategy as one component of the process of 
marketing t ransit services . Pri cing strategy refers to the establish­
ment of speci f i c pricing policies in order to foster the attainment 
of transit sys tem goals. Fare l evel ~ st ructure, and collection 
techniques can al l be considered as policy options to serve general 
and specific ends . Case studies of fare changes and innovations 
are included . 

Peat, Marwick, Mitchell & Co. Public Transportation Fare Policy. 
Washington, D. C.: U. S. Department of Transportation, Urban Mass 
Transportation Administration , 1976. Available from National 
Technical Information Service. PB 287- 341/2GLP. 

This report identifies the issues wi t h which any fare policy must 
deal and present s information to aid t ransit operators in resolving 
these issues . Factors affecting fare policy are grouped into three 
categories: ins t itutional , demand, and cost factors. Institutional 
factors include fare tranes, types of fares, fare collection tech­
niques, and the role and ob j ectives of the various groups involved 
in pricing t ransit . Demand factors are mos t concerned with the 
responsiveness of users and pot ential users to changes in fares, 
service characteristics, and t he price of automobile trips. Cost 
factors are concerned parti cu l arly with the characteristics of 
transit servi ce production . 

The Urban Institut e~ The Consequences -of Short~Range Transit I~proV~~ents: 
An Overview of a Research Program. Prepared by Michael A. Kemp. 
Washington, D. C. : U. S. Department of Transportation, 1978. 
Available f rom The Urban Institute. 

This paper presents an overview of a proposed program of research 
designed to i mprove understanding about t he costs and consequences 
of various transit fare and service level policies, with emphasis 
placed on the evaluat ion of fa re-free transit services. 

FARE POLICY EVALUATION 

Peat, Marwick, Mi tchell & Co. Transit Pri cing Manual . Prepared by the 
Office of the Secretary of the U. S. Department of Transportation. 
Washington , D. C.: U. S. Department of Transportation, 1976. 
Available f rom National Techni cal Information Service . 

The Transit Pri cing Manual i s prepared fo r transit managers and the 
members of their management and policy boards who are directly 
responsibl e for designing and establishing transit pricing strategies. 
The manual provides guidance for designi ng new transit pricing 
strategi es to result most effectively in increased ridership and 
reduced operating cos ts. It contains desc ript ions of how to de­
lineate t ransit markets (i .e., market segmentation) , which fare 
levels and fare structure to use , how to measu re the impact of 
fare l evels and st ructure on current and potentia l t ransit riders, 
and which fare collection techni ques to employ. 
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Cambridge Systematics, Inc. CITRAN Fare Policy Evaluation: Summary Report. 
Arlington, Texas: North Central Texas Council of Governments, 1978. 

This study established the principles on which CITRAN (City Transit 
Service of Ft. Worth, Texas) fare decisions should be based and the 
procedures for making those ·decisions. The study emphasizes focused 
delineation of transit objectives, and formulation and evaluation of 
fare structure alternatives, devised with concern to market segments, 
to maximize objective fulfillment. Analytical techniques for 
evaluating forecasting of the ridership, cost, and social and 
environmental impact of fare alternatives are documented. Attention 
is directed to the development of market segment fare elasticities 
for the following rider groups: adult peak-period trips, adult off­
peak trips, adult work trips, adult non-work trips, elderly and 
handicapped trips, children and student trips. 

Simpson & Curtin. Dallas Transit System Fare Structure Study, Final Report. 
Prepared for .North Central Texas Council of Governments. Washington, 
D. C.: U. S. Department of Transportation, Urban Mass Transportation 
Administration, 1977. Available from National Technical Information 
Service. 

This study represents a concentrated effort by the Da 11 as Transit 
System (DTS) to re-examine its fare structure. It addresses the 
following subjects: Is transit a private enterprise?; Fare Policies 
for Dallas; _Current DTS Revenue and Ridership; Revenue and Ridership 
Impacts of Discrete Fare Actions; DTS Fare Structure Alternatives; 
Recommended DTS Fare Structure. An appendix contains the adopted 
fare policies. The report provides a useful framework for fare­
policy decision-making. 

FARE PREPAYMENT 

Huron River Group, Inc. Transit Fare Prepayment. Prepared by W. R. Hershey, 
et al. Washington, D. C.: · U.S. Department of Transportation, Urban 
Mass Transportation Administration, 1976. Available from National 
Technical Information Service. PB 265-227/9GLP. 

Fare prepayment encompasses all methods of paying for transit rides 
other than by cash. Types of prepayment include (1) those which 
allow the purchaser a fixed number of rides, usually over an un­
limited time period (tickets, tokens, punch cards) and (2) those 
which are valid for an unlimited number of rides over a fixed time 
period (passes, permits}. This report documents the use of pre­
payment by transit operators and preferences for prepayment by 
transit users. The study concludes that fare prepayment can be an 
important element of a transit system's marketing program, both for 
attracting and holding riders and for building the system's image. 
Employer-sponsored programs for distributing and subsidizing pre­
payment instruments are popular among users and seem to have signi­
ficant potential. 
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Ecosymetrics, Inc. Transit Fare Prepayment Summary Guidelines, Final Draft 
Report. Prepared by P. D. Mayworm, etal. Washington, D. C.: U.S. 
Department of Transportation, Urban Mass Transportation Administration, 
1977. 

These surnnary guidelines provide easy.;.to-understand state-of-the-art 
information for transit operators who wish to implement transit fare 
prepayment plans. They act as a companion document to the Huron 
River Group Study on transit fare prepayment. The guidelines 
present information concerning the various fare prepayment options; 
their advantages and disadvantages; their impacts on ridership, 
revenues, convenience and sots; and their market potential. 

Beesley, Michael, et al. "Experience with Fare Prepayment Schemes in 
Four European Transit Systems. 11 Working Paper #5110-9-1. 
Washington, D. C.: The Urban Institute, 1978~ 

The paper is a descriptive review of experience with transit fare 
prepayment schemes in 4 European transit systems. The analysis 
suggests 4 major conclusions: First, in each case about 10% of all 
transit users purcha~e the passes. Second, users travel more often 
or farther, since all passes are priced to offer substantial fare 
discounts as travel frequency and distance increase. Third, the 
average subsidy for each prepaid pass appears to be roughly one­
fourth of its purchase price. Fourth, there is some evidence 
suggesting that such prepayment schemes contribute to maintaining 
or increasing patronage of transit systems. 

Parody, Thomas E. and Daniel Brand. 11 Forecasting Demand and Revenue for 
Transit Prepaid Pass and Fare Alternatives. 11 Paper presented at 
the 58th Annual Meeting of the Transportation Research Board, 
Washington, D. C.: January 1979. (Publication pending by TRD.) 

This paper presents a relatively quick and low-cost methodology for 
forecasting demand and revenue impacts of alternative transit fare 
prepayment (TFP) instruments and transit fares. In addition, 
alternative TFP strategies and their price implications are derived 
in some detail from basic TFP pbjectives. The forecasting technique 
relies on price elasticities by individual market segments drawn 
from previous transit fare and service changes, and applies these 
to forecast impacts of proposed changes to the present system. 
The market segments are chosen so as to correspond with the issues 
being analyzed, thereby increasing the usefulness and accuracy of 
the procedure. Local data from the Jacksonville, Florida transit 
system illustrates the techniques application. 

Systan, Inc. Evaluation Plan for the Sacramento Transit Fare Prepayment 
Demonstration. Los Altos, Calif.: Systan, Inc., 1978. Available 
from Urban Systems Division, Transportation Systems Center, 
Cambridge, Massachusetts 02142. 
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This plan proposes a method for documenting and evaluating the results 
of the Sacramento Transit Fare Prepayment Demonstration. This demon­
stration is oriented to increasing transit ridership and to improving 
transit marketing through employer involvement in the sale of monthly 
transit passes. The focus of the plan is an experimental design, 
which identifies the objectives of the demonstration and other issues 
raised by its implementation, and outlines a methodology for measuring 
demonstration impacts and identifying their causes. Data requirements, 
collection procedures and analysis techniques are specified. 

ELASTICITY 

R. H. Pratt Associates, Inc~ Traveler Response to Transportation System 
Changes - A Handbook for Transportation Planners. Washington, D. C.: 
U. S. Department of Transportation, Federal Highway Administration, 
1977. Available from National Technical Information Service. 
PB 265-830/GLP. 

This handbook is a compendium based on past observation and estima­
tion of traveler responses to different types of transportation 
sys·tem change . It is intended to aid transportation planners and 
decision-makers by providing familiarization with results obtained 
elsewhere and by providing insight pertinent to planning decisions 
concerning urban transportati6n options. 

U. K. Department of the Environment. Transport and Road Research Laboratory. 
The Effectof Fares on Bus Patronage. Prepared by P.H. Bly. TRRL 
SR 733. Crowthorne, Berkshire, U. S.: U. K. Department of Environ­
ment, Transport and Road Research Laboratory, 1976. 

This report reviews available information on the elasticity of bus 
patronage with respect to the fares charged, both in the U. K. and 
in other countries. Estimates of overall fares elasticity obtained 
across individual fares changes, from time-series analysis and from 
cross-sectional data are all consistent with a typical mean value 
of -0.3 in a range from -0.l to -0.6. These values appear to be 
much the same in the different countries from which the data were 
obtained, and they have been stable over time. Elasticities at off­
peak travel times seem to be about twice those in the peak, short­
distance elasticities are larger than those for long journeys, 
demand from non-captive passengers may be twice as elastic as that 
from captive passengers, and urban rail travel is found to be only 
half as elastic as bus travel. 

U.S. Department of Commerce. National Bureau of Standards . Elasticity of 
Transit Demand with Respect to Price: A Case Study. Prepared by 
Ralph E. Schafer. Washington, D. C.: U. S. Department of Trans­
portation, Urban Mass Transportation Administration, 1978. Available 
from National Technical Information Service. 

This report describes the methodology and results of an empirical 
study of peak-period transit demand elasticity with respect to 
price (fare). Field observations were structured to capture the 
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reactions: of morning inbound commuters to a peak-period fare increase 
introduced on September 1, 1975. The study is limited to bus and 
automobile travelers on the Shirley Highway and bus passengers on Lee 
Highway, both in Northern Virginia. The .Shirley Highway buses pro­
vide express service on exclusive freeway lanes, whereas the Lee 
Highway buses provide traditional service on a signalized radial 
arterial. Various impacts are identified, quantified, and compared. 

Donnelly, E. P. "Preference Elasticities of Fare Changers by Demographic 
Groups." Transportation Research Record 589. Washington, D. C.: 
Transportation Res~arch Board, 1976. 

Using a technique known as trade-off analysis, preference elasticities 
for transit fare increases and decreases were estimated for different 
socio-economic groups. Two notable conclusions from a 1974 survey 
using this technique are (1) preference elasticities for fare de­
creases are significantly lower than preference elasticities for 
fare increas-es and (2) fare-decrease elasticities vary for different 
stratifications of the population, while fare-increase elasticities 
are very nearly the same for all socio-economic groups. 

FARE LEVELS-FREE AND REDUCED FARES 

Caroulo, John R. and Roger -P. Roess. The Effect of Fare Reductions on 
Public Transit Ridership. Washington, D. C.: U.S. Department of 
Transportation, Urban Mass Transportation Administration, 1974. 
Available from National Technical Information Service. 

The study was undertaken to determine the effects of various reduced 
fare programs on transit ridership. North American reduced fare 
programs were surveyed 1 and categorized by market and elasticity 
variations. Senior citizen transit demand was found to be more 
elastic than overall ridership demand. Off-peak travel is more 
elastic than peak-hour travel. Even though significant ridership 
increases have been induced, reduced fare programs usually result 
in revenue losses. Refinement of pricing policies to meet specific 
objectives is inferred. 

The Urban Institute~ Low Fare and Fare-Free Transit: Some Recent Applications 
by U. S. Transit Systems. Prepared by K. M. Goodman and M.A. Green. 

Washington, D. C.: · U. S. Department of Transportation, Urban Mass 
Transportation Administration, 1977. Available from The Urban 
Institute and the National Technical Information Service. PB 271-
077 /OGLP. 

This report is a reference document containing succinct case studies 
of the experience accrued by more than 40 U. S. transit systems that 
have introduced fare-free or reduced-fare services of one form or 
another in recent years. The report is a useful reference document 
for decision makers contemplating similar pricing policies as well 
as a preliminary planning guide for the development of demonstration 
programs to evaluate various transit pricing and service strategies. 
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Kemp, Michael. "Policies to Increase Transit Ridership: 
Experience and Research." Working Paper 5032-1-3. 
D. C.: The Urban Institute, 1977 . 

A Review of 
Washington, 

This paper explores the multiple interrelationships among factors 
that affect transit ridership, and identifies those combinations, 
documented by experience or postulated by research , that should 
result in increased ridership. Fare and service changes, costs, 
and conmunity social and economic impacts are examined. The tenta­
tive conclusion is that subsidies spent on intelligent service 
improvements are are more likely to bring greater increases in 
patronage than funding allocated to holding down or reducing fares . 
This conclusion, however , is placed in perspective by suggesting 
that while increased ridership is a legitimate goal of transit 
pricing policy, i t should not be blindly pursued without considering 
the net social corrrnunity effect. 

Studenmund, A. H., Sherill Swan , and David Connor . "An Interim Analysis 
of the Free Fare Trans i t Experiments . " Paper prepared for the 58th 
Annual Meeting of the Transportation Research Board. Washington, 
D. C. , January 1979 . (Publication pending by TRB.) 

This paper surrrnari zes early results from the analysis of system-wide 
off-peak free-fare transit experiments being conducted in Trenton, 
New Jersey, and Denver , Colorado. Total ridership and off-peak 
ridership gains due to free-fares are estimated . Description of 
changes in travel behavior and user characteristics thought to 
result from the programs are provided . Transportation supply and 
cost issues are evaluated . 

Municipality of Metropolitan Seattle. Magic Carpet Evaluation Study. 
Jointly prepared by the Municipality of Metropolitan Seattle and 
the City of Seattle. Seat tle , Washington : The Municipality , 1977. 
Available from NTIS (PB 271-214/9GLP) or Seattle Metro, 821 Second 
Avenue, Seattle, Washington 98104. 

This report evaluates Seattle's highly successful Magic Carpet 
downtown free transit zone. Costs ., ridership effects, impacts on 
traffic volumes, poll ut ion , retail sales , and other considerations 
are documented . 

FARE STRUCTURE 

Habib, Philip, et al. Fare Policy and Structure. Washington, D. C.: 
Department of Trans port ation , Urban Mass Transportation Admi nistration, 
1978. Avai l abl e from National Technical Infonnation Service . 
PB 289-194/3GLP . 

This report presents t he fi ndings of a research effort relati ng fare 
policies and fare structures to passenger demand characteristics as 
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well as to operating expenses. The contemporary perspective of fare 
as only one element of transit financtng is noted, and the use of 
fare policy as a tool for controlling costs is emphasized. The 
report puts forth arguments for time-varied fares as the most 
beneficial policy for reducing transit financial problems while 
still increas·ing ridership. It is shown that fare structures can 
be used to reduce peak vehicle requirements and effectuate operating 
cost savings. 

New York State, Department of Transportation,. Planning Research Unit. 
Di stance-Based Transit · Fares: ·· ·Robin · Hood · or · Sheri ff · of · Nottingham? 
Prepared by Donald P. Ballou, David T. Hartgen and Lakshmi Mohan. 
PRR 145. Albany, N. Y.: · New State Department of Transportation, 
1978. 

Di stance-based 5us transit fares· have been proposed as an a lterna­
tive to bas·ically flat fare structures in order to generate 
additional transH revenues while equalizing the costs partrons 
pay for services. The report states th.at flat fare structures 
generally dis-tribute fares among riders in an unfair way, often 
reinforcing inequities existing in society. This paper describes 
a computer software system useful in analyzing alternative distance­
based fare structures with regard to their effect on ridership, 
revenue, and equity. Results indicate that distance-based fare 
policies can 5e developed which maintain revenue and ridership 
levels while improving the equity picture. 

New York State, Department of Transportation, Planning Research Unit. 
Revenue~ Ridership, and Equity of Differential Time.;.of.;.Day Fares. 
Prepared by David L. Weiss and David T. Hartgen. PRR 99. Albany, 
N. Y.: New York State Department of Transportation, 1976. 

This report examines the impact of differential time-of-day fares 
(i.e., lower off-peak and higher peak fares) on transit ridership, 
revenue, and equity to transit riders in seven cities in New York 
State. It is found that ridership and revenue levels cannot both 
be increased by any- differential fare combination. However, certain 
combinations wi 11 improve equity and i ncrasee either revenue or 
ridership with less than a five percent loss in the other. The 
study further shows that fare increases are not reversible i.e., 
lost riders often do not return if fares are lowered. Fare policies 
to increase revenue appear feasible only in the largest cities, 
where fare elasticity is low. 

l 

U. K. Department of Environment, Transport and Road Research Library. 
Symposium on Public Transport Fare Structure: Papers and Discussions. 
TRRL Supplement Report 37 UC. Crowthorne, Berkshire, U. K.: U. K. 
Department of Environment Transport and Road Research Laboratory, 
1974. 
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This volume contains papers presented to a meeting, together with 
sunmaries of the discussions which followed presention of the papers. 
The opening sessions of the symposium dealt with fare systems and 
their role in oplicy and considered the central problem of elasti­
city of travel demand as expressed by public response to changes in 
fare levels. Later sessions dealt with the effects of reduced and 
fare-free policies, and with the implications of different fare 
systems and policies for local government transit operators. A 
final session was conce~ned with social implications, including the 
effects of varying fare levels on satisfying the travel needs of 
individuals. 

FARE COLLECTION COSTS 

Booz, Al 1 en and Hamilton, Inc. Impact ·. of · Fare · Collection · on · Bus · Design, 
Fina 1 Report. Vo 1. I and I I. Prepared by James Metayka, et a 1. 
Washington, D. C.: U. S. Department of Transportation, Urban Mass 
Trans·portation Administration, 1979. Available from National 
Technical Information Service (late 1979). 

Volume I covers trends: in bus design and the movement towards self­
service fare collection. The impact on transit operating costs of 
implementing three new off-board fare collection systems in con­
junction with new 6us designs is assessed. Volume II contains 
seven appendices, including detailed case studies of fare collection 
costs in six U. S. cities. Also discussed is the impact of the off­
board fare system used in Switzerland and trends in bus designs in 
other European countries. 

Scheiner, James 1. and Suf>.hash R. Mundle. 11 Cost Analysis of Current U. S. 
Surface Transit Fare Collection Systems. 11

· Transportation Research 
Record 663. Washington, D. C.: Transportation Research Board, 
1978. 

This analysis measures the capital and operating costs associated 
with collecting fares. Six very different transit systems were 
studied in detail to discern the costs of different fare collection 
methods. The direct operating cost of pay-on-board or prepared 
pass fare collection is low (less than two percent of total 
operating expense), but significant hidden costs are entitled. 
Reduction of these costs may offset the expense of alternative fare 
collection systems. 

SERVICE EVALUATION 

Massachusetts Bay Transportation Authority and Tidewater District 
Transportation Commission. Bus Service Evaluation Procedures: A 
Review. Washington, D. C.: · U. S. Department of Transportation, 
Urban Mass Transportation Administration, 1979~ Available from 
National Technical Information Service. 
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The report presents the results of a literature review and survey of' 
71 transit prope r t i es in t he United States and Canada regarding bus 
service evaluation procedures currently in use . The focus of the 
study was to ident ify service performance indicators and criteria 
used to eva luate bus service on a route-by-route basis. · Three types 
of eval uation indi cators (service design measures, operating per­
formance measures, and economic or productivity measures) were 
ident ified, and a range of standards that have been developed for 
each i ndicator are reported. Appendices provide more detailed infor­
mation on survey responses for small and large transit properties 
with bus ownership of 400 vehicles being the dividing point. 

Rechel, Ralph E. "Plan for a Demonstrat ion of Means for Measuring Transit 
Resource Productivity and Adj usti ng Services or Revising Routes in 
Omaha, Nebraska. 11 Working Paper. Washington, D. C: Institute 
of Public Administration, 1978. Available from Institute of Public 
Administration, 1717 Massachusetts Ave ., N. W., Washington, D. C. 
20036 

This demonst rat ion seeks to implement a plan for measuring and 
improving transit producti vityand to assess the methods's cost, 
efrectivenes-s, and appl i cat ion in medium-sized cities, such as Omaha. 
The entire effort i s desi gned to maximize the practical use of 
available transit data through development of a management infor­
mati on system. Speci f i c t asks to be addressed include "qualification 
of", perhaps transi t goals, measuring the number and characteristics 
of current r iders by route, transit revenues analysis, estimating 
operating expenses by route , productivity and financial analysis of 
transportation servi ces by route , and identification of potential 
trans-it riders. 

R. Travers Morgan and Partners. Bradford Bus Study, Final Report. Pre­
pared for West Yorkshire Metropolitan County Council and West 
Yorkshire Passenger Transport Executive. London, U. K.: R. Travers 
Morgan and Partners, 1976. Available from West Yorkshire Metropo­
litan County Council, County Hall , Wakefield, WFl 2QW, England. 

This report documents an extensive evaluation of bus operations in 
Bradford, England. It presents an analysis of the costs of pro­
viding and operating bus service. Included are average and marginal 
cost analyses-, and cos t allocations by t ime-of-day, day of week, 
and service type. The di fficulties of existing cost allocation 
methods are presented. 

McClenahan, J. W., D. Nicholls~ M. Elms ~ and P. H. Bly. Two Methods for 
Estimating the Crew Cost of Bus Services. TRRL SR 364. Crowthorne, 
Berkshire, U. K.: U. K. Department of Environment, Transport and 
Road Research Laboratory, 1978. 

This report describes the application of two methods of crew-costing 
in eight bus companies with wi dely varying methods of scheduling and 
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payment. Both costing methods take account of the effect of 
service peaks on crew costs. One method determines an average 
crew cost per bus-hour in peak and off-peak periods separately. 
The other estimates the numbers of duties of different types re­
quired to crew a given schedule. It was found that the methods 
could offer useful improvements in accuracy over average costing 
methods, for example, ·by enabling prediction of the costs of new 
schedules to within one or two percent, and by attributing cost 
variations to individual routes. 

U. K. Department of Environment, Transport and Road Research Laboratory . 
Symposium on the Costing of Bus Operations. TRRL SR 180 UC. 
Crowthorne, Berkshire, U. K.: U. K. Department of Environment, 
Transport and Road Research Laboratory, 1975 . 

This report contains the papers and discussions of a June 1975 
meeting on cost analysis of bus operations . The need for and use of 
advanced costing methods in public transit planning and management 
and for allocation of subsidies is described. Alternative methods 
for cost allocation by route and time of day are summarized, and 
the limitations of the methods are considered. Discussions included 
the application of costing methods, deficiencies in present methods 
and needs for further work to advance the use of costing methods. 

Arthur Andersen and Co. Bus Route Costing for Planning Purposes . TRRL SR 
108 UC. Crowthorne, Berkshire, U. K. : U. K. Department of Environ­
ment, Transport and Research Laboratory, 1974 . 

This report presents detailed ~ocumentation on the application of a 
route-specific transit cost analysis method. The components and 
variations of transit costs are discussed, with attention specifi­
cally focused on the crew or staff element. Pilot application of 
the methods in U. K. public transport operations is included. 
Findings include that all routes analyzed make net losses in peak 
periods (i.e., revenue does not meet allocated expenses) and that 
off-peak operations are significantly less deficit prone. Pl anning 
and management applications of cost analysis findings are dis cussed . 

Levinson, Herbert S. "Peak-Off Peak Revenue and Cost Allocati on Model ." 
Transportation Research Record 662. Washington, D. C.: Transporta­
tion Research Board, 1978. 

This paper develops an approach to allocating bus service operating 
costs and revenues between peak- and off-peak periods. Is shows 
how the economic performance of peak-erpiod bus service depends on 
three relative measures--relative peak i ng, load factors , and the 
schedule efficiency of labor agreements. 

Cherwony, Walter and Subhash R. Mundle. "Peak-Base Cost Allocation Models." 
Transportation Research Record 663. Washington, D. C. : Transporta­
tion Research Board, 1978. 

157 



Rising deficits and subsidy 1imitations have increased concern with 
identifying route variations in operating cost. This paper calls 
for the development of cost formulas that are sensitive to peak and 
base conditions rather than a single system-wide model. Also described 
is the development of labor productivity and service indicies for 
computing peak and base unit cost factors. Theoretical derivation 
as well as application of the concepts are presented. 
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Joel Markowit1 

James A. Matey-ka 
Patrick Mayworm 
J. Henry McCoy, Jr. 
Brian McCollom 
Robert G. McGillivray 
Stewart McKeown 
David P. Middendorf 
Vincenzo Milione 
Lynn Mitwol 
Lakshmi Mohan 
Donald A. Morin 
Subhash R~ Mundle 
Richard L. Oram 
Marian Ott 
Helene Overly 
Thomas E. Parody 
John Pappas 
Edward W. Pigman 
John Power 
Richard H. Pratt 

PARTICIPANTS (.cont'd) 

G. S. Rutherford and Associates 
National Center for Community Action 
City of Austin 
New York State Department of Transportation 
Transportation Systems Center 
University of Virginia 
New Jersey Department of Transportation 
California Department of Transportation 
SYSTAN , Inc. 
CENTS, Inc. 
Virginia Department of Highways and Transportation 
Chicago Transit Authority 
Multisystems, Inc. 
Regional Transit Authority (Chicago) 
New York State Department of Transportation 
Port Authority of Allegheny County 
The Urban Institute 
Transportation Research Board 
The Urban Institute 
Charles River Associates, Inc. 
Chicago Transit Authority 
Virginia Department of Highways and Transportation 
Ecosometrics, Inc. 
SYSTAN, Inc. 
Transportation Systems Center 
Wilbur Smith and Associates 
Port Authority of Allegheny County 
Metropolitan Transportation Commission 

(San Francisco) 
Boaz-Allen and Hamilton, Inc. 
Ecosometrics, Inc. 
Tidewater Transportation District Commission 
Uroan Mass Transportation Administration 
The Urban Institute 
Uroan Mass Transportation Administration 
Peat, Marwick, Mitchell and Company 
Urban Mass Transportation Administration 
Public Technology, Inc. 
State University of New York at Albany 
Federal Highway Administration 
Simpson and Curtin 
Public Technology, Inc. 
Transportation Systems Center 
Public Technology, Inc. 
Charles River Associates, Inc. 
Metropolitan Transit Authority (Houston) 
Virginia Department of Highways and Transportation 
Southeastern Pennsylvania Transportation Authority 
Barton-Aschman Associates, Inc. · 
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Robert Prowda 

Roland Quigley 
Ralph E. Rechel 
James B. Reed 
Jack Reilly 
Joseph Revis 
Randolph Richardson 
Jo Robertson 
Marc F. Samet 
Ruth Sargent 
James I. Scheiner 
Ralph E. Schafer 
Raymond Shea · 
Yosef Sheffi 
Kumares C. Sinha 
Louise E. Skinner 
Howard Slavin 
Frank Spielberg 
A.H. Studenmund 
Sherrill Swan 
Flqyd Thiel 
Ronald Tober 
G. Edward Vandenventer 
Donald F. Weber 
Stephen R. Welch 
Kenneth W. Wester 
Donald G. Yuratovac 

PARTICIPANTS (cont'd) 

Tri-County Metropolitan Transportation District 
of Oregon 

Mercer Metro 
Institute of Public Administration 
Metro Area Transit (Omaha) 
Capital District Transportation Authority (Albany) 
Institute of Public Administration 
Greater Bridgeport Trans it District 
Metropolitan Suburban Bus Au thority 
Metropolitan Dade County Transportation Administration 
Jacksonville Transportati on Authority 
Pennsylvania Depar tmen t of Transportation 
National Bureau of Standards 
Chicago Regional Transportation Authority 
Multisystems, Inc . 
Purdue University 
Federal Highway Administration 
Transportation Systems Center 
SG Associates, Inc . 
Occidental College 
Deleuw, Cather and Company 
Transportation Research Board 
Massachusetts Bay Transportati on Authority 
Southern California Rapid Trans it District 
Florida Department of Transport ation 
Delaware Authority fo r Regiona l Transit 
Virginia Department of Highways and Transportation 
Greater Cleveland Regional Transit Authority 
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PUBLIC TECHNOLOGY, INC./THE URBAN CONSORTIUM 
TRANSPORTATION PROJECT 

For the past three and one-ha1f years, city and county officials and 
representatives of the U. S. Department of Transportation's Urban Mass 
Transportation Administration, Federal Highway Administration, and Office 
of the Secretary have guided and supported transportation research and 
development, through th.e Urban Consortium for Technology Initiatives. 
Public Technology, Inc. has provided program management and staff support. 

What is PTI? 

Public Technology, Inc. (PTI) is a nonprofit, public interest organi­
zation established in 1971 to facilitate research, development, and the 
application of available technology to State and local problems. Organized 
by the major local and State government associations, PTI 1 s present Board 
of Directors consists of Alan Beals, Executive Director of the National 
Management Association; the Honorable Thomas Moody, Mayor of Columbus, 
Ohio, and 1977-78 President of the National League of Cities; and Robert A. 
Kipp, City Manager of Kansas City, Missouri, and 1977-78 President of the 
International City Management Association. 

PTI conducts research, monitors local government demonstration of new 
technology/advanced management practices, and promotes technology transfer 
through publications, meetings; and on-site technical assistance. Three 
technology transfer networks established by PTI with National Science 
Foundatio~ support are providing themselves effective vehicles for the 
dissemination of technology to urban areas. The Urban Consortium for 
Technology Initiatives includes 28 cities and 8 urban counties ·with popu­
lations over 500,000. The Urban Technology System is a network of 30 
jurisdictions, with populations between 500,000 and 50,000. The Cornnunity 
Technology Initiatives Program has been established for cities with popu­
lations under 50,000. All three networks cooperate in areas of similar 
interest. Each of these networks is an experiment with a different approach 
towards technology transfer. 

licw Does PTI Relates to The Urban Consortium? 

The Urban Consortium for Technology Initiatives provides a forum for 
identifying problems faced by the nation's most populous cities and counties, 
and a means of guiding the effort to solve those problems through the appli­
cation of technology. A permanent Urban Consortium Representative is 
appointed by the Mayor or Chief Administrative Official of each partici­
pating jurisdiction. · 

Needs in functional categories are addressed by 10 Task Forces, whose 
members are high-level officials of Urban Consortium jurisdictions. PTI 
acts as program manager and secretariat for the Urban Consortium. 

162 



What is the Transportation Task Force? 

The Urban Consortium's Transportation Task Force, with the support of 
the U. S. Department of Transportation, is actively pursuing solutions to 
priority needs identified by the Urban Consortium in the urban transporta­
tion area. Transportation Task Force members, representing 18 Urban 
Consortium jurisdictions, meet four times a year. Members of the Transporta­
tion Task Force have management responsibilities spanning the full range 
of local government transportation ser~ices. Current members are: 

Mr. Stewart Fischer, Chairperson 
Director, Traffic and Transportation 

Department 
City of San Antonio, Texas 

Mr. Richard Chudd 
Director, Transportation Office 
New York City Department of 

City Planning 

Mr. James E. Clark, III 
Assistant Director 
Washington, D. C. Department 

of Transportation 

Mr. Edward M. Hall 
Executive Assistant to the City 

Manager 
City of Phoenix 

Mr. Robert P. Hicks 
City Transportation Engineer 
Detroit Department of Transportation 

Mr. Daniel Hoyt 
Director, Planning and Environmental 
Niagara Frontier Transportation 

Authority 
Buffalo, New York 

Mr. Gary Kruger 
Transportation Planner 
City of Seattle, Washington 

Ms. Emily Lloyd 
CormJissioner of Traffic and Parking 
City of Boston, Massachusetts 

163 

Dr. John A. Dyer 
Transportation Coordinator 
Dade County, Florida 

Mr. Barry Goodman 
Executive Director 
Metropolitan Transit Authority 
Houston, Texas 

Mr. George Hague 
Assistant to the Managing Director · 
City of Philadelphia 

Ms. Elizabeth J. McLean 
First Deputy Corrnnissioner 
Department of Public Works 
City of Chicago 

Mr. Edward A. Mueller 
Executive Director 
Jacksonville Transportation 

Authority 
Jacksonville, Florida 

Mr. Ray Remy 
Deputy Mayor 
City of Los Angeles 

Vice Mayor Jim Self 
City of San Jose 

Mr. George Simpson 
Assistant Director 
Department of Engineering and 

Development 
San Diego, California 



Mr. Alan Lubliner 
Director, Center City Circulation 
Department of City Planning 
San Francisco, California 

Mr. William Wilson 
Director, Department of Streets 
City of Saint Louis 

Federal Representatives 

Mr. Alfonso B. Linhares 
Project Director 
Chief, Technology Sharing Division 
Office of Intergovernmental 

Affairs, I-25 
U.S. Department of Transportation 
Washington, D.C. 20590 

Mr. Milton Criswell 
Chief, Implementation Division, 

HDV-20 
Federal Highway Administration 
U.S. Department of Transportation 
Washington, D.C. 20590 

Mr. Brian Cudahy 
Director, Office of Transportation · 

Management 
Urban Mass Transportation 

Administration 
U.S. Department of Transportation 
Washington, D.C. 20590 
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Mr. Robert Dial 
Director, Planning Methodology and 

Technical Support Divisinn, UPM-20 
Urban Mass Transportation 

Administration 
U.S. Department of Transportation 
Washington, D.C. 20590 

Mr. Ronald J . Fisher 
Director, Office of Service and 

Methods Demonstration, UPM-30 
Urban Mass Transportation 

Administration 
Washington, D.C. 20590 



Public Technology, Inc. acts as Secretariat to the Urban Consortium 
under the direction of John Parker, President. The UC/PTI Transportation 
Project consists of the following PTI staff and consultants: 

• PTI Project Staff: 

Alinda Burke 
Vice President 

Richard Oram 

Helene Overly 

David Perry 

Transportation Economist/Planner Katherine Perry 

Doris Ballenger Michael Replogle 

Gary Barrett Barbara Robinson 

Debbie Katz Carolene Smith 

Azher Khan Leigh Stokes 

Lynn Mitwol Dani Williams 

• Project Consultants: 

Fred Burke 

Wi 11 i am Hurd 

Public Technology, Inc. 
1140 Connecticut Avenue, N.W. 
Washington, D.C. 20036 
(202) 452-7700 

* U. S. GOVERNMENT PRINTlllG OFFICE : 1980 311- 586/31 
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