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THE ADMINISTRATOR 

DEPARTMENT OF TRANSPORTATION 
URBAN MASS TRANSPORTATION ADMINISTRATION 

WASHINGTON, D.C . 20590 

We at the Urban Mass Transportation Administration (UMTA) 
are pleased to have had the opportunity to sponsor and 
participate in the Conference on Transit Performance, held 
in Norfolk, Virginia, in September 1977. I was particularly 
pleased at the broad representation of interes t groups which 
are concerned with transit performance. 

Transit performance is something with which we all must 
conce rn ourselves, because it affects both the quality of 
urban life and the use of public funds. We hope the Norfolk 
meeting will be the first step in a long-range effort to more 
fully understand the nature of transit performance, and to 
develop means of measuring and evaluating it. Particularly 
significant was the highlighting of the "productivity'' issue-­
the conference provided a solid starting point for improving 
the state-of-the-art in performance evaluation. 

The UMTA staff will be looking carefully at this report, and 
we intend to actively seek answers to the types of problems 
identified in Norfolk. 

~d~ 
Richard S. Page?-
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To All Conference Participants: 

It is with great pleasure that we transmit herewith the summary and 
proceedings of the Transit Performance Conference in which you participated 
at Norfolk, Virginia in September. 

As co-chairman of the Conference, I was very pleased with the bal ance 
of views that were elicited from the participants . Even with the broad 
spectrum of interests represented at the Conference, I personally felt t hat 
all participants came quickly to focus on the essential ideas that were high­
lighted in the positi on papers. 

Obviously, no conference, such as the one we participated in, gives 
perfect final answers to all -- or for that matter, any -- of the questions 
posed. Nonetheless, I amwell satisfied that the perspectives and under­
standing of each of the participants was enhanced by the exposure to the 
many viewpoints and that a much improved overall framework and da ta base 
has been established on which to build future studies or evaluations of 
the subjects explored. This Conference and the proceedings thus should 
not be viewed as an end in itself, but merely a starting point for fu rther 
exploration into its idea and structural content. In the American Public 
Transit Association, we are already beginning the educational process for 
implementation of our Task Force's recommendations. We look forward to 
futu re conference programs to improve the evolving product . 

Personally, I believe the Transit Performance Conference was one of 
the more productive ones that the Urban Mass Transportation Administration 
has ever sponsored. In this regard, on behalf of Nonn Emerson, representing 
Mayor Thomas Bradley, City of Los Angeles as co-chairman, and myself, I th ink 
it appropriate to extent our deep thanks to Public Technology, Incorporated, 
the staff at UMTA, the workshop chairmen and reporters, the position paper 
authors and all of the others who contributed so much to making the September 
conference such a success. 

I 

Louis J. Gambaccin 
Vice President & General Manager 
Port Authority/ Trans-Hudson Corp. 
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PREFACE 

During the 1970's, the cost of providing transit services rose dras ti cally, 
and local governments spent increasingly large proportions of their annual 
budgets on financial assistance to transit operations. As a result, when the 
Urban Consortium's Transportation Task Force selected its top-priority problems 
in 1976, transit system productivity headed the list. 

In response, the Urban Mass Transportation Administration undertook a major 
effort aimed at cl arifying the issues related to transit performance and develop­
ing recommendations for actions which could be taken to improve transit perfor­
mance. UMTA project direction was provided by the Office of Program Evaluation . 
It was assisted in this effort by Public Technology, Inc. (PTI), which serves 
as secretariat for the Urban Consortium for Technology Initiatives, and the 
American Public Transit Association (APTA), which represents most U.S. and 
Ca nadian transit operators. 

The initial result of this joint effort was the National Conference on 
Transit Performance, held at Norfolk, Virginia on September 19-21, 1977. In 
preparation for this conference a planning group was formed under the leader­
ship of Louis J. Gambaccini, Vice President and General Manager, Port Authority 
Trans-Hudson Corporation (PATH), and the Honorable Thomas Bradley, Mayor of 
Los Angeles. The planning group was supplemented by some 35 technical advisors 
in various aspects of the problem, and a series of background papers were pre­
pared and distributed in advance to the Norfolk conferees. 

This document contains: 

• Report on the Conference. 
• Background materials. 
• Lists of confereees, members of the 

planning group, and technical advisors. 
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PART I : CONFERENCE SUMMARY 

On September 19-21, two hundred persons broadly representative of 
local government, transit management and labor, city and regional planning 
organizations, educational institutions , transportation consulting firms, 
and State and federal agencies met at Norfolk to exchange ideas on transit 
perfonnance . l 

The interchange of ideas was in itself a valuable experience for 
conference participants . More importantly, however, there came out of 
that experience suggestions for positive action to improve the performance 
of urban mass transportation systems. 

The first task of the conferees was the definition of the term transit 
performance. There was general agreement that the term embraced two quite 
different concepts: 

• Effectiveness--How well a transit system meets the goals 
which have been set for it . 

• Efficiency--How well a transit system utilizes available 
labor and capital resources. 

During the conference, both in the background sessions and in subsequent 
meetings of the 10 discussion groups, 5 issues clearly emerged . These over­
lay the more detailed suggestions arising from the meetings and present major 
challenges to the transit community. 

• The effectiveness of public transit cannot be measured and evaluated, 
either nationally or locally, in the absence of well-defined goals. 

•• Local goals (where they do not already exist) should be 
set locally, in a joint endeavor of transit operators 
and those local agencies responsible for overall public 
policy and resource allocation. 

1The Norfolk conference was sponsored by the U.S. Department of Transporta­
tion's Urban Mass Transportation Administration, the American Public Transit 
Association, and Public Technology, Inc., acting as secretariat for the 
Urban Consortium for Technology Initiatives. 



Summary 

•• National and State goals should be established and made 
known, so that provision for their accomplishment can be 
made in the development and revision of local goals. 
National and State goals should provide guidelines in 
areas of concern to those levels of government, but should 
be sufficiently flexible to allow their adaptation to 
local conditions. 

•• National goals should be related not only to areas for which 
the U.S. Department of Transportation has primary responsi­
bility but also to such larger issues as energy conservation 
and national urban policy. 

• Transit management and labor representatives should work together 
toward a better mutual understanding of transit performance and 
possible improvements in effectiveness and efficiency that can 
be beneficial to both. 

•• While the Federal government should not intervene in the 
collective bargaining process, it can perform a useful func­
tion as the convener of national-level discussions between 
labor and management concerning the effectiveness and 
efficiency of transit operations. 

•• Local labor-management discussions of these subjects, 
between bargaining periods, should be encouraged. 

• There is an urgent and long-unfulfilled need for the interchange 
of ideas, data, and information with respect to all facets of 
transit management and operations. 

•• The UrbaD Mass Transportation Administration should take 
the lead in meeting this need, directly and through i ts 
support of the efforts of others. 

•• Priority should be given to the interchange of ideas, data, 
and information that can be of immediate use to those 
responsible for transit management and operations. 

• There is a rapidly-developing need for better training programs 
for transit managers--particularly those at middle-management 
levels. 

•• Existing programs do not meet the need to train the antici­
pated influx of persons to transit operating agencies, to 
train middle-management replacements, or to retrain managers 
in the face of the rapidly-changing nature of urban mass 
transportation systems and operations . 

•• The Urban Mass Transportation Administration, with the 
assistance of other elements of the transit community, should 
more specifically identify and quantify this need, and 
coordinate efforts to meet it. 

2 



Summary 

• Fare policy should be determined locally on the basis of the 
goals of the local transit system and local decisions as to the 
relationship between costs and fare-box revenues. 

11 Federal financial assistance should not be conditioned 
upon the attainment of a prescribed revenue-cost ratio. 

•• Further study should be given to the effects of amending 
Section 5 of the Urban Mass Transportation Act of 1964, 
as amended, so as to permit the non-federal share of 
total operating expense to be made up of a locally-deter­
mined mix of fare-box revenues and other sources of funds. 

The conference was organized into 10 groups, each of which discussed 
the general background against which the conference was being held and then 
considered 5 specific aspects of transit performance . 

Concepts and Indicators 
Revenue Policy and Pricing 
Service Characteristics 
Labor-Management Relations 
Internal Management 

The conferees were provided a series of background papers, and during the 
co~ference itself there were several plenary sessions.2 

The following sections of the conference report are based on the de­
tailed notes made by the reporters assigned each group and a general dis­
cussion among the group leaders prior the closing plenary session.3 

CONCEPTS AND INDICATORS OF PRODUCTIVITY 

Because officials at all levels of government are concerned by the 
increasing costs of providing transit services, they are asking questions 
about how to judge whether--

transit operations are effective in meeting the goals 
which have been set for them and upon the basis of 
which they receive public financial support. 

transit operations are efficient in the utilization of 
labor and capital to meet these goals . 

2The background papers, conference agenda, and texts of talks made by Urban 
Mass Transportation Administrator Richard Page, Mayor Paul R. Soglin of 
Madison, Wisconsin, and Louis J. Gambaccini of Port Authority/Trans -Hudson 
Corp. are annexed to this report. 

3The observations which follow represent areas in which there appears to 
be substantial agreement. Unanimity was neither expected nor reached. 
Nor did all of the groups cover identical ground within the several topics 
which were discussed. 
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Summary 

Transit operators are equally concerned with these questions, and the 
interest of the Congress was expressed in 1973 by the enactment of legis­
lation which requires a uniform system of reports, records, and accounts 
for transit systems receiving Federal aid as a basis for "planning trans­
portation services" and "the making of public sector investment decisions 
at all levels of government. 114 

• The conferees were generally agreed that transit management and 
agencies responsible for overall public policy and resource 
allocation decisions need reliable indicators of both transit 
effectiveness and transit efficiency. However, it was emphasized 
time and again that valid evaluations cannot be made unless 
there are well -defined goals against which performance can be 
judged (see the discussion on page l, above). 

• It was recognized that there is disagreement as to the validity 
and utility of many of the indicators now in common use. The 
paper prepared by the American Public Transit Association is 
a valuable contribution to the state of the art and provides a 
base for further work in this area by APTA and other members of 
the transit community.5 

• Evaluations between transit systems must take fully into account 
local differences in public policy, social needs and objectives, 
physical setting, and types of service provided. Although there 
is emerging agreement that valid cross-evaluations of efficiency 
can be made, the conferees looked with considerable scepticism 
upon the validity of cross-evaluations of effectiveness in meet­
ing local goals. 

• There is need for better data about performance indicators and 
their uses. Section 15 will eventually meet much of the need 
for statistical data relating to transit operations . The Urban 
Mass Transportation Administration should collect and disseminate 
information on the nature and use of indicators in the United 
States and other countries. 

4section 15 of the Urban Mass Transportation Act of 1964, as amended by 
section lll of Public Law 93-503 . This requirement has been implemented 
by Project FARE and regulations issued by the Urgan Mass Transportation 
Administrator on January 10, 1977 (42 Fed. Reg. 3772). 

5Transit Performance Indicators, prepared by the APTA Productivity and 
Efficiency Task Force and adopted by the APTA Board of Directors on 
October 13, 1977, is included with the background papers. 
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Summary 

REVENUE POLICY AND PRICING 

This subject embraces two separate, but related, topics: 

Revenue Policy--which establishes the ratio between 
revenues and expenses and which allocates costs between 
transit users and taxpayers generally. 

Pricing Policy--which determines the fare structure 
and fare collection methods. 

It is now almost universally recognized, on the basis of experience 
under both private and public ownership since the l950's, that adequate 
urban mass transportation services cannot be financed out of fare-box 
revenues. In these circumstances, transit services must be financed as 
public services, the terms profit and loss are meaningless, and fare levels 
are set on a policy basis. The policy question is: What proportion of 
system costs will come from the fare box and what proportion from various 
tax sources? 

Fare structure is likewise a policy issue, closely related to local 
transit system goals. Increasingly, fare structures reflect social pricing 
decisions. 

During the discussion of revenue policy and pricing, a wide range of 
ideas were explored by the 10 conference groups, but little concensu s was 
reached except on 3 points : 

• There was a high degree of agreement that revenue policy should 
be made at the local level and that the Federal government should 
facilitate, not inhibit, this process (see the discuss ion on 
page 3, above). -

• Fare structure and fare collection methods should be related 
closely to local goals and strategies, including those wi t h 
respect to mobility for specific groups wi thi n the community, 
environmental controls, alternative investments, and center 
city development . However, the relative inelasticity of de­
mand in relation to transit fares means that other strategies 
are likely to be more effective in meeting established goals . 

• Additional research, demonstration, and exchange of ideas and 
information are needed concerning the impact of various revenue 
policies , fare structures , and fa re collection methods on 
market segments and on patronage during specifi c periods during 
the transi t operating cycle. The Urban Mass Transportation 
Administration should take the l ead in this area under existing 
programs. 

5 



Summary 

SE RV ICE CHARACTERISTICS 

The principal determi nants of the costs of providing transit services 
are t he quanti ty and qual ity of those servi ces . The service to be provided 
in a speci f ic si tuat ion i s a policy decision, the constraints upon which 
are the overal l goal s of t he t ransit system and the availability of resources. 

In making dec i sions concerning the provi si on of transit service the 
use of existing or new parat ransit facilitie s should not be overlooked.6 
There are many ci r cumst ances i n whi ch full-scale, f i xed route schedules 
are not justified and where economies can be effected--or service provided 
where it would otherwi se be wholly i nfeasible--by using smaller vehicles 
whi ch are deployed in response t o specific needs. 

Decisions with respect t o the quantity and quality of all types of 
service are frequently documented in a set of formal service policies and 
standards , which guide t ransit management and provide standards fo r the 
evaluation of performance .? Servi ce policies and standards can also assist 
in t he alloca tion of resources and in making determinations concerning new 
servi ce and the adj ustment or el imination of existing services . 

• The conferees strongly supported the concept of formal service 
policies and standards cover i ng both t ransit and paratransit 
operations. It was general ly agreed that : 

•• Service pol i ci es and standards should be based on local 
goals , but must also refl ect mandated Federal and State 
policies. 

10 Service policies and standards should address specifi cally 
the equitabl e di stribution of transit benefits to all 
segments of society wi t hout regard to race, color, sex, 
creed, or national or igin. 

•• Public offici als who determine overall community policy and 
goals and who are responsible for local resource allocation 
must be invol ved in the process of setting service policy 
and standards . How this is done i s a matter of local practice. 

• Further study and demonstrat i ons are needed to establish the ki nds 
of situations best-served through paratransit techniques , cost s , 
and solutions to i nstitutional problems, including the relation-
ship between paratransi t ser vices and conventional transit operations. 

6uMTA has defi ned paratransit as "flexible , collective transportation 
services, operated publi cly or pri vately and using small or intermediate­
sized vehicles" in a proposed po licy on Paratransit Servi ces (41 Fed . 
Reg. 46412, Oct . 20, 1976). 

7Two discussion groups preferred t he term Servi ce Pol icies and Guidelines 
on the basis that it connoted greater flexi bility t han the use of t he word 
Standards. 
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Summary 

• The effectiveness of local transit and paratransit operations 
should be judged against locally-developed service policies 
and standards. 

• Marketing programs should be related to specific goals, and 
judged against their effectiveness in assisting management in 
the attainment of those goals . 

LABOR-MANAGEMENT RELATIONS 

Transportation services are highly labor-intensive. Wages, salaries, 
and employee benefits are the largest component of operating costs, and 
labor-management relatioRs cover a broad range of subjects which are of 
major significance in the effective and efficient operation of a transit 
system. Many of these subjects were touched on during the group discussions, 
but the conclusions reached cluster into four areas: 

• It was generally agreed that both management and labor must 
be aware of the need to furnish essentia l transit services 
as effectively and efficiently as possible if local transit 
systems are to establish and maintain public support and a 
favorable public image . 

• Representatives of both labor and management have been going 
through a period of adjustment reflecting the broad transition 
from private industry to public service . 

•• One result of th is is the need for both sides to have 
better up-to-date information before they reach the 
bargaining table. 

•• Another result has been a fractionalization of 
responsibility for bargaining on the behalf of 
management which has hindered good-faith negotiations. 
Management should have a single spokesman, who is fully 
aware of the guidelines and limits set by officials and 
public bodies that determine public policy and allocate 
funds. 

• Representatives of management and labor should work together toward 
a better understanding of transit performance and possible improve ­
ments in effecti veness and efficiency that can be mutually beneficia l. 
(see the discussion on page 2 above). 

• The specific approach taken in the New York supplemental agreement 
tying cost-of-li ving increases to productivity improvement programs 
and returns does not appear to be generally applicable. 

7 



Summary 

INTERNAL MANAGEMENT 

Although other factors are usually more significant in terms of the 
total operating expenses of a transit system, the dollar savings which can 
be realized through improved internal management may be substantial. More 
importantly perhaps, improvements in internal management provide an oppor­
tunity for the transit operator to enhance the image of the transit system, 
both with other officials and with the public generally. 

Each system is different and has different--sometimes unique--problems. 
However, there are eight areas common to all systems within which the greatest 
possibilities for improvement seem to lie.8 

Management techniques 
Employee training 
Insurance and claims 
Internal security 
Capital investment 
Purchasing and stores 
Facility location and design 
Maintenance 

• The conferees overwhelmingly agreed that the primary requirement 
for the long-term improvement of internal management was the 
development of better training facilities for transit managers , 
especially at the middle-management level (see the discussion on 
page 2 , above) . 

• Although the transit grapevine is justly renown, it does not 
adequately provide for the interchange within the transit 
community of ideas, data, and information about transit manage­
ment and operations. Some better mechanism for this purpose 
is urgently needed (see the discussion on page 2, above) . 

• Where general management skills and new management techniques 
have been neglected, they must be developed. This need should 
be recognized in the organization of training programs, and by 
the development and testing by the Urban Mass Transportation 
Administration, in collaboration with the American Public Transit 
Association and others, of additional management tools which 
build on FARE, RUCUS, SIMS, UTPS, and similar programs.9 

• During the conference discussions, a number of specific opportunities 
for further study and development were identified. These are 
listed in the Appendix to this report . 

8Each of these areas is discussed in more detail in the Background paper on 
Internal Management. 

9FARE--Uniform System of Accounts and Records and Reporting System. 
RUCUS--Computerized scheduling of vehicles and manpower. 
SIMS--Computerized records and controls for surface vehicle maintenance. 
UTPS--Urban Transportation Planning System. 

8 
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APPENDIX 

The following is a list of the opportunities for further study, testing, 
and demonstration in the area of internal transit management which were 
identified during the conference. 

1. Life-cycle costing of transit vehicles, in terms of the trade-off 
between maintenance costs and capital outlays for replacement 
vehicles. 

2. Spare vehicle ratios, in terms of the trade-offs among maintenance 
resources, service reliability, and the costs of retaining additional 
vehicles in the fleet . 

3. Preventative maintenance programs, in terms of the trade-off between 
preventative maintenance and breakdown maintenance . 

4. Use of diagnostic instruments in vehicle maintenance. 

5. Inventory levels, in terms of the trade-off between vehicle 
availability and investment in inventory. 

6. Advantages and disadvantages of purchasing spare parts from the 
original maker rather than from the unit manufacturer. 

7. A practical basis for make or~ decisions on parts. 

8. Criteria for facility location and design . 

9. Fare-handling procedures. 

10. Use of part -time employees . 

11 . Retraining needs of operators, mechanics, and supervisors. 

12. Driver incentives related to courtesy and safety. 

13 . Cash flow analysis and financial management techniques for small ­
and medium-size transit systems. 

14. Insurance programs, including self-insurance, and claims-handling 
techniques . 

15 . Performance audit techniques. 

16. Improvements in internal security techniques and methods of reducing 
the incidence and cost of vandalism. 

9 





PART II: CONFERENCE HI GHL IGHTS AND MATERIALS 

Sect ion l : Speeches 

TRANSIT'S PERFORMANCE AND POTENTIAL* 

It is a great pleasure to be here today. This is an important 
conference, ijnd there is a great deal of work to be done. I've read 
the conference papers and expect they will prove very useful in the 
days to come. 

This is a most distinguished audience, full of experts: past UMTA 
administrators--Leo Cusick and Bill Hurd--and even a few would-be adminis­
trators. I'm also pleased to see friends like Chuck Collins from Seattle 
and Tom Pryor, who taught a few new Seattleites some basic facts about 
running a transit system. 

I am honored to be included in this gathering. I truly know of no 
other constituency of a federal program who would or could meet in a 
forum such as this, to frankly and honestly assess their service and 
constructively contribute to the government 's role in it. 

This brings me to what I consider a major purpose of the conference. 
As I look around the room, I see a number of familiar faces, but I also 
see many of you who I have not met, but who I'm sure play an important 
role in assuring the performance of your transit operation. 

Invitees to this conference included the familiar transit operators 
and UMTA staff, as well as local government elected officials and staff 
persons, labor representatives, traffic engineers, scholars, regional 
planners, congressional and state assembly staff persons, and many others. 
The list of invitees was deliberately broad so that it might reflect the 
total transit constituency. In fact, all we seem to have overlooked are 
the riders, and I trust a few of us qualify for that category. 

A major purpose of this Conference is, then, to bring together 
representatives from all of the groups who have a vested interest in the 
future of mass transit. Despite occasional differences in opinion, we're 
all in this together, and our progress will depend in large part on our 
cooperation. 

Transit, as a public endeavor and as an industry, obviously has some 
growing pains. They are nothing more than that. I disagree heartily 
with those who interpret the problem as a serious illness . 

* Remarks by UMTA Administrator Richard S. Page 

11 



R. S. Page: Speech 

We have come a long way in a short time . It was only 13 years ago 
that mass transit was a $40 million program . The bi gest decision it 
faced was whether it should be run by an Under Secretary of Commerce or 
by the Federal Housing Administrator (the latter won in case you'd for­
gotten). Our principal constituency was a group of financially deterior­
ating private owners and a few dedicated Members of Congress . 

Now we are one of the largest grant programs, with solid support in 
Congress, $3 billion a year, 15 million daily riders, and 280 urban areas 
using federal funds. 

There are many things that have put us in the spotlight and subjected 
us to very legitimate scrutiny: Massive amounts of program dollars; growing 
operating costs; highly visible new equipment, systems and technology; 
changing patterns of urban development; complex labor management problems; 
and the new constra ints of land use, environmen t and energy. 

We truly have become a public enterpri se, and we have some catching 
up to do. Thi s has required increas ing amounts of non-farebox revenues, 
and as more and more tax dollars are committed to transit by all level s 
of governments, we have to demonstrate, more convincingly, transit's 
effectiveness and efficiency. 

We are not just replacing buses anymore - we are mapp ing areawide 
transportation strategies and building expandable systems that will serve 
the growth and development of a generation hence. 

In thi s light, "project justification" i s not just a one line blank 
to be filled in on a grant application--it is a whole pl ann ing and poli tical 
process that must convince the public that it is worth it to commit t he ir 
interest, involvement and taxes. 

Unfortunately, we may sometimes feel burdened by this new public 
scrutiny, and when we do we look for scapegoats. But we're not here in 
Norfolk to point fingers or make excuses ... speaki ng for UMTA, we're here 
to learn. 

Some of you may suspect that this gathering could spawn ano ther UMTA 
policy. You will be relieved to learn that floating out draft regulations 
is not my reason for being here. And before UMTA considers conditioning 
Section 5 aid on productivity measures or adopting performance standards , 
I assure you we will have arrived at some agreement wi t hin t he indus try as 
to what these programs and standards might be . 

We have l ea rned the hard way that there is no such thing as a transit 
system cookie cutter, that plans can't be xeroxed and used over and over-­
Detroit's answer won't necessarily be adaptable to Minneapolis' problem; 
Madison's commuters are not the same as Miami's; Los Angeles is not 
Philadelphia. But obtaining more information about each others' successes 
and failures is one very important benefit we al l derive from greater 
public accountability . 

The notion of transit performance is not new, nor was it invented by 
UMTA. Many of you are old hands in the struggle to maintain or improve 
service levels while accommodating ri s ing costs. And, you've learned a 
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great deal. We'd like to capitalize on your experiences. 

Supporting this Conference is one of the ways UMTA can facilitate 
this infonnation exchange. 

Now let's take a closer look at what really measures transit 
effectiveness and efficiency. 

Transit's perfonnance can be measured with some very sophisticated 
tools and with some very sobering figures. Two figures that we should 
remember are that since 1970 the consumer price index has increased by 
47 percent, while operating costs rose 103 percent. I trust that Lou's 
impatience with the UMTA trends paper was with misplaced emphasis, not 
with the need to document and explain reality. 

Many topics fall under the umbrella of performance. I want to talk 
briefly about three key issues: costs, productivity and revenues. 

l. Cost Control. Spiralling costs--both capital and operating-­
is the albatross that hangs around our collective neck. We know some of 
the potential solutions to the construction cost problem and now are 
implementing them in many cities: more standardized equipment and con­
struction components, more modest designs, proven and reliable technology 
and stringent acceptance testing, construction labor agreements and the 
displine of alternatives analysis--all will help. 

Controlling operating costs, however, is a more complex problem and 
one that requires the most difficult decisions at the local level. 

Public transportation should not be measured by the "for-profit" 
yardstick. After all, no one asks~e local fire department or water 
authority to justify its existence by a profit/loss statement. But that 
does not discount the need for fresh and realistic approaches to holding 
the line on costs. 

Every operator can and should examine the potential of adjusting 
service to budget constraints. A number of transit properties--SCRTD, 
Tri-Met, MBTA and PennD0T--have developed criteria for routes, so uneco­
nomical routes can be eliminated. 

Cost savings also are available in the maintenance area, a fact which 
the Chicago Transit Authority demonstrated when I visited there last month 
with their computerized Vehicle Maintenance System. 

Actually, computers are just one management tool which the transit 
industry can make better use of. For example, industrial engineering 
and management training have proven benefits in other fields; some 
transit agencies are now pioneering with outside performance audits. 

UMTA will do its best to encourage greater implementation of cost­
control measures. We have funded and are prepared to fund grant applica­
tions for technical studies or demonstration grants which will usefully 
assist operators to diagnose and control costs, as well as improve management. 
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2. Enhanced performance and productivity. There are two basic 
aspects of transit productivity, efficiency and effectiveness. Efficiency 
is the way in which resources are converted into service; effectiveness 
is the nature and quality of the service provided, as measured by rider­
ship and other indicators . 

At budget time, local governments typically look at transit service 
more in terms of effectiveness than efficiency. Thus, we have a special 
obligation to assist them in understanding the cost as well as the benefits 
of more effective transit service. Factors outside transit's control 
obviously influence effectiveness, and they must be explained, not blamed. 

Reliability contributes to effective service. In recent years, we 
have seen too many times what happens when insufficient attention is paid 
to the reliability of new technology and new equipment. As a recent 
Washington Post editorial stated, public patience is running out on chron­
ically malfunctioning transit equipment. 

Transit operators and manufacturers must jointly ensure that the 
equipment put into revenue service meets stringent tests of reliability. 
We must stop and think twice before we introduce new and unproven tech­
nology, and there must be a real commitment to thorough acceptance 
testing before the vehicles are put into revenue service. UMTA's Transit 
Test Center in Pueblo, Colorado provides a full range of real-life testing 
for rail vehicles of all types. 

A number of innovative techniques are not being demonstrated to 
improve tran sit efficiency. Contracting certain services to private 
transportation providers, for instance, offers potential cost advantages 
and efficiency improvements. UMTA's demonstration of the broker concept is 
being conducted in Knoxville; Westport, Connecticut and the Twin Cities 
and there is much promise in that concept. 

Efficiency also can be increased through labor/management relations 
at the bargaining table . New York has taken the initiative by tying 
wage increases to productivity improvements. The only problem is that the 
meaning of "productivity" remains undefined. A concerted effort on this 
is needed. 

I want to encourage both labor and management representatives to 
exercise their good will in addressing the productivity and efficiency 
issue in the negotiating process. It is in the self-interest of both 
sides; no one will gain in the long run if labor costs are allowed to 
escalate faster than the cost of living, year after year. 

Work rules and practices should also be examined. Many of the old 
rules and allowances are no longer appropriate because of technological 
improvements and service changes. Farebox turn-in time allowances, for 
instance, are counter-productive when that activity is handled mechanically . 
Use of split-shifts and part-time employees could help considerably. 
These are the types of things which labor and management must focus on 
in collective bargaining in order to improve efficiency and hold down 
operating costs. 
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3. Operating Revenue and Policy. Another assumption has been the 
idea that keeping fares stable will increase transit ridership. The 
trend has been to stablilized or even reduced fares, accompanied by a 
growing dependence on Federal, state and local subsidies to make up the 
difference between revenues and expenses. 

Given the widening gap between operating revenues and costs, we must 
be more aggressive in raising fares - or other local dollars--and in 
developing more innovative fare policies and structures. There are 
several directions we might pursue in the development of new fare policies. 
Perhaps we need to reconsider the possibility of more flexible fares which 
could accommodate the local rate of inflation. Another possibility would 
be some sort of two-tier fare structure, permitting user-side subsidies 
for lower income groups or increasing fares on long-haul and express runs 
from the suburbs. Other crucial fare questions: 

• Should UMTA require a proportion - like 1/3 - of costs 
to be covered by fares? 

• Should UMTA limit Section 5 funds to pay no more than a 
proportion - say, 25 percent - of the deficit? 

• What should be the future and purpose of Section 5? 

I could mention many other performance issues, including section 15. 
Let me turn, however, to one special topic - UMTA's performance. 

4. UMTA's performance . You all know by now that we've revised our 
Section 5 application procedures and have issued a new operating manual on 
that. We're going to reassess and restructure where necessary our transit 
management and demonstration program to assure priority attention to in­
creasing transit productivity and cost control. I intend to have UMTA 
give more emphasis to transit management assistance. 

We are j_!!_ fact decentralizing. We have authorized 50 additional 
positions for the coming fiscal year. and have allotted 42 to the regional 
offices. New York, Chicago and San Francisco regions will get about 10 
new positions each, making them fully capable of running the programs for 
those regions . 

Three to four positions each will be distributed to the Atlanta and 
Boston regional offices, and one position will be added to each of the 
remaining five. Decentralization will be gradual but persistent and con­
si stent. We do expect to move more and more of the headquarters grant 
functions to the regions over the next two years. 

In conclusion, let met suggest that there has been a tendency on all 
our parts--and it's only been 10 weeks since I was a general manager!-­
to assume that transit is important, and useful,--that we are the key 
to sound urban development, environmental protection, energy conservation 
and mobility for the poor and handicapped. But we have been less willing 
to face up to the less pleasant realities of rising operating costs, 
flat productivity and falling ridership. 
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Performance is the key to our future in this industry. If we can im­
prove our operations to make them more efficient and effective--and if we 
can successfully demonstrate to consumers and various governments our 
seriousness about providing worthwhile service--then we'll be on the way 
to a brighter future . 

Thi s conference is a major step forward. My compli ments to the Urban 
Consortium and PTI staff, APTA , and our UMTA staff for their efforts to 
date . Thank You . 
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TRANSIT PERFORMANCE* 

INTRODUCTION 

I would li ke to share with you some perspectives on mass transit in the 
City of Madison. 

WHY THE MAYOR OF MADISON? 

With a few exceptions, the City of Madison has been managed by far-sighted 
thinkers , planners and politicians in the transportation area for more than 
three decades. The decisions and policies of the 1950's and 1960's have strongly 
influenced our transportation situation today. I am sure that I have been asked 
to speak to you today because Madison is a transportation leader of middle-sized 
cities across t he country. Madison has also enjoyed success in meeting the transit 
needs of the Madison metropolitan area as witnessed by its receipt of the UMTA 
Administrator's Award in 1976. Perhaps some of our ideas, guiding pri nciples 
and adopted policies can be used by both larger and smaller cities. 

WH AT IS TRANSIT PERFORMANCE 

~ie are here in conference to discuss transit performance. Exactl y what is 
that? What does that mean? Does that have a di f ferent meaning for me, a mayor, 
and for you, a planner, or administrator of a transit system, or a federal or 
state agency representative, or a representative of transit laborers ? It has 
many meanings, but all try to accomplish the same goal: to move people and goods 
at the lowest possib l e economic and environmental cost in the most efficient 
manner possible . 

Before t ransit performance can be defined or even evaluated, it is necessary 
that quantifiable goals and objectives be established by the local muni cipa lity 
or the local agency respons ible for transit implementation . The City of Madison, 
in October, 1975, adopted a report called "Objectives and Policies for the City 
of Madison". Th i s repor t makes recommendations in a number of areas of transpor­
tation, land use and planning. This document has been the guiding measurement 
in the l ast few years and ha s placed into perspective the necessary goals, 
objectives and polici es which must be fulfilled in ord er to meet the transpor­
tation system requirements of the City of Madison. So therefore, before any 
transit performance can be evaluated, it is necessary that goals and objectives 
be esta blished. 

Transit performa nce is not only the ability to move people from Point A to 
Po int B; it is with wha t quality we move them, how quickly we move them, how 
expensive it is to move them, how much energy it takes to move them, and how much 
that movement affects our total human environment . 

*A speech presented by Paul R. Soglin, Mayor, City of Madi son, Wiscons in, 
September 19, 1977, Norfolk , Vi rg inia . 
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Transit performance i s scul ptured and measured by public opinion, and some­
times altered by political realities. The City of Madi son uses a number of 
indicators to measure transit performance. I wi ll talk about these in a few 
minutes; but let me li st them , and you can anticipate Madison's evaluation in the 
later part of thi s speech. 

A. Automobile subsidy versus transit subsidy 
B. Total ridership 
C. Passengers per mi l e 
D. Cost per passenger mile 
E. Public opinion and surveys 

Today we are trying to provide good service by taking trans it systems tha t 
needed attention twenty and thirty years ago and, almost overnight, reshaping 
them . This could be accomplished if we had unlimited funds at all levels of 
government. But we don 't. With every city competing for needed funds, and every 
agency within communities vying for tight tax dol l ars, criteri a are necessary 
to enable the fair distribution of more funds. 

SUCCESS OF TRANSIT IN MADISON 

Success in the City of Madison and the surrou nding Dane County area i s 
largely due to the tota l involvement in transit performance by peopl e at all 
levels, including the public, politicicans, the planners, and the administrators. 
The needs of the communi ty have been identified, the problems involved in meeting 
those needs have been identified, and a joi nt effort to adopt poli cies for the 
benefit of the whole commu nity which solve these problems and meet the needs has 
been agressively pursued. I just mentioned five indicators which we in Madison 
use to measure transit performance. How has Madison done? 

Automobile Subsidy vs. Transit Subsidy 

Many people, you rs elves i ncluded, ta l k about transit subs idi es, but very few 
people talk about automobile subsidies. In the early 1970's when I was an Alderman 
on the Madison City Cou ncil, I requested that the subsidy necessary to support 
the private automobile be cal culated. While it was difficult to arrive at these 
numbers, most people were astounded to learn that the City of Madison spent almost 
$10,000,000 of t heir property tax revenue to support the private automobile. 
Thi s compares with a tra nsit subsidy of approximately $500,000 in 1970 . 

Since the automobile/transit modal split i s approximately 95-5 , the fi nancial 
ratio seemed reasonable, and we have .tried to conti nue this relationship before 
considering any fare raises or service cuts . The transi t subsidy in 1970 was 
approximately $500,000 and the local share in 1976 was approximately $534 ,000 
of a total $2,334,000 since the stateanclfedera l government paid approximately 
$1,800,000 . Therefore, the cost to the local property tax has been steady, which 
has r emoved the need to raise fares or cut serv i ces. 

I might add that the modal split may not be the most appropriate yardsti ck 
by which to determine the distribution of funds to the private veh i cl e and t he 
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public transit system, in that it fails to consider public policies designed to 
encourage transit ridership and lessen reliance on the private vehicle. It also 
fails to account for decades of imbalance when the private vehicle was subsidized 
in a disproportionate manner at the expense of public transit. Since World War II, 
the capital investment in highways and parking facilities as well as their con­
tinual maintenance has taken place to the detriment of puplic transit. That 
capital investment for which we are still paying, as well as the continued operat­
ing expenses (or should we call them subsidies) to maintain these automobile 
facilities, destroyed hundreds of transit systems and provided the private vehicle 
with an unnatural and unfair competitive advantage. Consequently, i t would not 
be unreasonable in this coming decade to see commitments of capital investments 
and operating dollars for public transit far in excess of the existing modal 
split. 

Total Ridership 

One of the most visual forms of transit performance i s ridership. If the 
buses are full and the service is being used all day, a high level of performamce 
is perceived. Ridership of the Madison Metro bus system has increased from 
7,730,000 in 1970 to 12,410,000 in 1976, an increase of 60.5%. While this rider­
ship increase is important, the total population of the Madison metropolitan area 
has grown also. A good indication to measure whether transit is gaining in pop­
ulation growth i s rides per capita. In 1970 Madison had 37.7 rides per capita 
and in 1976 61.0 rides per capita, which is one of the highest ratios in the 
United States. 

Pas sengers/Mi_k 

Another measure of transit performance is the number of passengers carried 
for every mile of operation. As mentioned above, ridership is important, but 
ridership without efficiency is self-defeating .. Madison watches very closely 
the measurement of passengers/mile. In 1970 Madison 's passengers/mile was 3.04, 
which dropped slightly in 1971 due to expanded service, but has increased every 
year since to a 1976 level of 3.50 . In conjunction with this figure, passengers/ 
passenger-mile is another good indicator which takes into account trip length. 
This figure is not readily available in most systems since average trip length is 
not measured. Project Fare should make this ratio available to most systems. 

Cost per Passenger Mile 

The cost of operating a system is important to everyone here. The costs are 
the first figures reported by many media. We have watched while insurance costs 
have skyrocketed, fuel costs have tripled, and employees' salaries and fringe 
benefits have almost doubled, all in the last six years. The cost per passenger 
mile in Madison has increased from $.82/mil e in 1971 to $1 .32/mile in 1976. 
This increase in cost/mile has been controlled through effective cost management 
procedures including unit cost allocation, inventory control, multiple use of 
supervisory and management personnel, and effective labor negotiations. 
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Public Opinion and Surveys 

Finally, and also the ultimate measure of transit performance, is user and 
non-user attitudes and opinions. The Ci ty is continually conduc ting on-board 
surveys, telephone surveys, and attitudinal questionnaires. A series of surveys 
conducted in 1975 indicated to us that users and non-users alike were generally 
satisi fi ed with the transit services being offered. The telephone survey 
indicated that less than 35% of the people never use the bus which means that 
at some time 65% of the people in the Madison metropolitan area have been on a 
bus . We feel that figure is the strongest measure of transit performance we can 
offer. 

Transit planning and improvements programming in the area are conducted 
within a context of a comprehensive and continual planning process. It con­
s iders the li nks between transportation and other aspects of regional develop­
ment such as land use, environmental, social, and economic co ncerns, and views 
transit as one element of a total transportation system that includes a variety 
of travel modes, including pri vate automobiles, carpools, vanpools, surface 
transit, air transit, bicycles, pedestrians, rail, etc. 

It should be noted that transit planning must become an integral part of 
the public planning process, whether we are concerned with the city, county, 
sta te or federal governments , just as the loca tion of a railroad track and 
depot determined the future of a community 100 years ago, and just as the future 
public transit systems will determine land use patterns and social and economic 
arrangements. Not on ly is there nothing wrong with that, but we should even go 
so far as to develop our transit systems for the purpose of influencin9 land use 
as well as residential, commercial and industrial development. The link between 
transportation and the rest of our environment cannot be ignored, and transit 
must be used positively, which means that those involved in the transportation 
industry, and particularly transit, must be included in the planning process, and 
when they are not, it is the obligation of those trans i t professionals to insist 
upon their involvement. 

Within this planning framework, transportation implementation in the Madison 
area is based upon a short-ra nge transportation improvement program (or TIP) as 
well as a transportation system management plan, as requ ired by the Federal govern­
ment. The TIP is an annually updated listing of transportation improvements 
anticipated i n the next few years. This programming of transportation improve­
ments includes major capital facilities as well as low and non-capital improve­
ments related to all modes of surface transportation. 

TSM (Transportation Systems Management), while a new word in the federal 
bureaucracy, in effect has been implemented in the Madison area for the last 
fifteen to twenty years. Madison was doing TSM before TSM was ever considered. 
We have a Department of Transportati on which has three divisions: Parking, 
Traffic Engineering, and Transit. These three divisions work together admini s­
tratively, and through a transportation commission formed of citizens, pol iticians, 
local elected officials, and staff. Some of the TSM programs done in the Madison 
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area include: preferential lanes for buses; exclusive bus lanes; contra-flow 
lanes; parking restrictions; turn prohibitons and preference for buses; the 
counting of people through an intersection versus the number of automobiles 
through an intersection; signal timing to give more preference to number of 
people, rather than number of vehicles moved; neighborhood planning, which 
minimized through-traffic in local neighborhoods; and others. One element 
that needs more study and definition is the measurement of TSM performances. 
While our primary purpose here is to discuss transit performance, I feel that 
tools for TSM performance must also be developed and goals established for TSM 
activities. 

If Transit System Management i s to mean anything, the transportation and 
transit bureaucracy must be integrated into the governmental structure. There can 
be no independent transit authorities which are not subject to the review of 
public bodies such as city councils, county boards, and legislatures. Some 
might protest that this would only lead to political interference in the develop­
ment of transit systems. To argue that provision is to beg the question. The 
industry is already highly politicized. Given that public priorities can only 
properly be established by elected officials who must weigh the value of all 
governmental functions, it is necessary for public transportation to participate 
in all of the benefits and liabilities that go into the development of public 
policy. This may mean that some people who presently do not have direc t control 
of transit probably will begin to have some input into its development ; but it 
also means that transit planners will be able to legitimately address land use 
problems and related interests, which in the long run will be benefi ci al to 
public transportation. 

Our transportation systems will develop and flourish in an unprecedented 
manner when transit planners are able to study and critique develo pment pro­
posals which will affect densities, which of course, are critical in t he 
stability of any public transportation system. It means that transit planners 
will become involved in the location of new businesses and industries, so that 
transit ridership might be maximized. It means that location and scheduling 
of routes will have greater effects on the development of urban areas, particularly 
the once-dying center city . All of these benefits which are both in the interest 
of the public as well as those of us concerned with public transportation 
certainly offset any short-range inconveniences that might occur as transportation 
systems and transit planning become integrated into the total public planning 
and budgeting process. 

Advances in the Madison area are close1y tied to the cooperation of the 
~ublic. A great effort has been made to involve the people in every step of 
planning and implementation of transit measures. Surveys, both telephone and 
on-board, seek public opinion. Annual surveys of elected officials seek infor­
mation as to where they have had requests for transit service and where it might 
be possible for the transit system to be more responsive to the needs of the 
public. Through this public involvement, a coordinated set of land use and 
transportation goals and objectives and policies have been developed which 
closely link work, recreation and living situations with trans i t facilities. 
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Future Problems 

Let us now look at future problems. We recognize the potential for problems 
in the future that could reserve the success of the past. For example, our policy 
of controlling auto access to the central business district in order to encourage 
mass transit can conflect with the goal of brining shoppers who may drive to 
shop at local retail outlets. Another such problem involves balancing the 
efficient use of existing street capacity versus removing through-traffic from 
residential neighborhoods. The City of Madison "Objectives and Policies" adopted 
in October of 1975 addressed these problems, and all of our transit performances 
are measured against those objectives and policies. 

The increase in the operating deficit costs for transit is caused for concern, 
but at the same time, not a reason to start raising fares. An important factor 
in the success of Madison's transportation system has been the continuing avail­
ability of financial resources at all levels of government, to fund t ransit- related 
projects. The willingness of the local Madison Common Council to vote funds 
to these projects has been crucial. But these available resources are by no 
means assured. Therefore, transit deficits and revenue policies are an important 
matter to us; but at the same time, roadway deficits and revenues are an equally 
important concern. 

We cannot over-emphasize the need to re-enforce the fact that not only do 
public transit systems need subsidy (or, as I prefer, operating deficits), but 
public roadways operate at a deficit as well. We have all seen the semis on 
the highway with the sticker on the back which says, "This vehicle pays $3,680 
in highway taxes". I do not mean to single out the trucking industry, but has 
anyone ever bothered to calculate the total public cost, including capital 
investment as well as operating expenses, in providing highways and related 
facilities for the trucking industry? 

In analyzing transit deficits, we must always be prepared to answer the 
question, "What would the cost be if there was no transit system?" In a given 
community, the deficit may be $2 million or $4 million or $100 million a year. 
How much would we be spending annually for highway and road construction if that 
transit system did not exist? And what would be the environmental impact with 
that many more private vehicles on the road? 

Another problem which limits the growth of the public transit development 
is that ridershi p occurs mainly by peak-hour commuters. How can we justi fy 
large expenditures for a system that is used only during peak hours? We must 
find better ways to encourage off-peak hour ridership. Madison has had some 
success in off-peak Saturday and Sunday, but has not had enough success in la te 
evening hours. We have, through a state program, proposed a taxi transit demon­
stration project to tie taxi and transit services together at night to mi nimize 
the expense in the late evening hours. 
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Another area of concern is the mobility of the transportation impaired, more 
commonly known as the elderly and handicapped. There is no question as to the 
need for and provision of services for the elderly and handicapped. However, I 
feel that each local government unit should be able to assess the needs of their 
communities and design a system to fit those needs. The federally mandated full 
accessibility program raises serious financial and mobility questions . 

These and other problems need our planning attention now . If we coordinate 
our thinking by sharing the problem at all levels of the system, especially with 
the public, then plans for a successful transportation service will result. 

In closing, let me urge those of us gathered here to take an organized, open 
approach in the discussion of transit perfonnance. When discussing revenue 
policy, or internal management, or any other aspect of transit performance, we 
should lay all the cards on the table, view each point from all sides and develop 
a well-organized and solid understanding from which policy can stem . Therefore, 
all levels of government, all levels of transit management and all levels of 
public participation can be proud of an efficient, effective, and excellent 
public transit service which they helped to plan and create. 

Thank you. 
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EVALUATING TRANSIT PERFORMANCE: PURPOSES AND PITFALLS* 

This conference is the first that I can recall that has been 
dedicated to the single theme of Transit Performance in its many aspects 
and ramifications. The word "performance", for many, is but a euphemism 
for what is more commonly--though less precisely--called "productivity" 
or "efficiency". It is a loaded subject with just about as many different 
perceptions as there are different perceptors. It i s a subject about which 
virtually everyone has opinions--and usually very strong ones. 

There has been a growing concern in recent years about the declining 
financial fortunes of transit operators. Transit systems had their origins 
as private enterprises and, as a result it has been easy, and indeed common, 
to view transit in the same familiar conceptual framework applicable to 
private business. In a business context, there is implied in the word 
"deficit" a negative connotation that something is wrong. From that nega­
tive connotation, it is easy to leap to the conclusion that a deficit 
enterprise is "mismanaged" or that there is no perceived economic need to 
continue the service. In fact, that was the prevailing philosophy applied 
to transit in the 195O's and early 196O's. 

That is the legacy of transit's heritage . In fact there are still a 
number of economists and others around who cling to the belief that if 
only "market forces" could be loosed on the transit operators, then all of 
the problems would be solved. Those systems that could not hack it under 
the rigors of the new ground rules would disappear, presumably because 
market force s would have clearly demonstrated that there was insufficient 
"need" for them at all. 

Despite the continuing existence of this claque, there is no question 
that today there is a much greater awareness of the non- transportation 
benefits that are derived from effective transit systems, which provides a 
rationale for, or, to state it more forcefully, demands external financial 
support for the continuation or expansion of services. Yet even with this 
growing awareness , transit has been stung with many of the old shibboleths, 
emphasizing deficits, subsidies, featherbeddin~ unimaginati~e management, 
and the like. 

* Remarks deliverPd at open.ing session by Louis J. Gambaccini , Vic e 
President and General ~anager, Port Authority of Tr~ns-Hudson Corporation. 
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Often, soaring tribute is given to the external benefits of public 
transit, but when the hard decisions have to be made, a hasty retreat is 
beaten to the comfortable certainty of "financial analysis" with the implied 
criteria that "cheapest" is "best". Whether this process is called "financial 
analysis", "alternatives analysis", "cost/benefit", or "cost-effectiveness" 
does not really matter. What matters is that there is a tendency towards 
overdependence on easily quantifiable factors to the virtual exclusion of 
the more difficult-to-quantify external or social benefits. 

Even where quantification is possible, these data are often in 
different and non-comparable units. How does the analyst, or decision 
maker, balance off a reduction of "X" grams per vehicle mile of pollutants 
against an incremental dollar cost of investment? Or a reduction in crude 
oil consumption against an increase in public expenditures for operating 
subsidy? I don't want to infer that dollar expenditures be ignored or 
deemphasized. As operators, we are not looking for a blank check. Instead, 
I have argued--and believe deeply--that the perceived costs of transit 
must be assessed against the total societal costs and benefits of the alterna­
tives, and not on the basis of the profit and loss statements or the balance 
sheet of the transit system alone. To so focus on balance sheets and profit 
and loss statements only is to grossly distort reality and to perpetrate 
a fraud on the public. 

With regard to productivity in its generic~-not pejorative--sense, 
the problem has been similar. Increasingly, the public sector at large 
has been required to provide its financial support for transit purposes . 
This support is greater, certainly, than the public usually wants to pro­
vide and its growth, perhaps, has been more rapid than the tax base seemingly 
can support especially in a context of competing demands for services. 
Given these circumstances, and being well aware of the political processes, 
I can understand why a villain must be found. My problem is that as a 
transit operator I don 't like being the convenient target of opportunity, 
merely because someone divides a couple of easily available numbers by 
another couple of numbers and, like a latter-day Archimedes, comes to some 
profound conclusion that, presumably, will alter the course of human 
events for a millenium. 

This may sound overstated, but it has virtually happened, Recent 
past policy makers in USDOT, for example, have used the theme of "declining 
transit productivity" as a peg for requiring that half of the Section 5 
operating assistance monies be used for capital purposes--that is, made 
unavailable for operating expenses. Using APTA data, someone performed a 
series of simplistic- -oversimplistic, I should say--calculations and ended 
up with a series of ill-founded conclusions about the "alarming" decline 
of transit productivity which, by their implication and extrapolation, was 
being facilitated by federal operating assistance. Fortunately, this canard 
was laid to rest in the subsequent UMTA report on Section 5, but as often 
is the case, the dispassionate facts never quite caught up to the alle­
gat ions and the inferences. 

The measurement of transit efficiency, transit effectiveness , or 
transit productivity--however the terms are defined--has importance. We 
all benefit by having a more precise understanding of transit, whether as 
operator, funding agency or planner. But what has increasingly inflamed 
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the transit operators in recent years is the misuse of these measurements 
and the drawing of unsupported--and unsupportable--conclusions based upon 
narrow numerical relationships. As I see it, the measurement is not an end 
unto itself. It is merely the first step in asking the right questions as 
to what are the causes for the observed phenomenon. Rising deficits per 
passenger need not reflect inefficiency but perhaps a conscious policy to 
maintain low fares for other social purposes. A decline in the number of 
passengers per revenue vehicle mile may simply represent route extensions 
into less productive areas or the maintenance of "uneconomic" services into, 
for example, low income areas, again for good social reasons. I know, for 
example, on PATH that when we reduced the length of trains in off-peak 
periods for the purpose of conserving energy, we worsened any stati stical 
standard that was based on the car-mile criterion. Thus, the number of 
car miles per employee was lower, an apparent decrease in effi ciency--or, 
an apparent reduction in transit service to the community. 

Just within our PATH experience, I can cite other similar examples. 
Our car maintenance facilities were constructed in 1908. We know we can 
improve efficiency with a new car shop. But the increase in efficiency 
would in no way amortize the added capital costs. Yes, we are in a way 
inefficient, yet our bad financial situation would be worse, even if we 
achieved more statistical efficiency through new maintenance facilities. 

Further, on PATH we place a high premium on "on-time" performance. 
Because of the number of trains we operate at very close headways on four 
different services, we are extremely vulnerable to minor mechanical failures 
on in service trains which can adversely affect at least two services and 
delay many thousands of people. To minimize these disruptions, we station 
car in spectors at key locations on t he system during peak periods who can 
quickly free up a stuck door or adjust a faulty connection. The best thing 
that can happen to us is that these car inspectors have absolutely nothing 
to do. Statistically, however, they are unproductive, unless it is related 
to the management objective of maximizing on-time performance. Even where 
we can compare like standards internally, one must question the significance. 
On our Hoboken to World Trade Center service, all eight train sets make 
at least two round trips in the peak hour, and some make three . In con­
trast, on our Newark to World Trade Center service, only three of the 
fifteen train sets can make even the ~econd tr ip during the peak hour. 
Statistically, we can say we get more util ization of manpower and fac i li­
ties on the Hoboken servi ce than from Newark. But real is tically, what 
can we do about it? It is a geographical constraint that we have to 
live with. 

I am sure other transit operators could run through a litany of 
similar examples where different objectives or constraints have perverse 
effects on meas ures of transit performance. I note, for example, that 
staggered work hours is held as a potential "solution" for improving 
transit efficiency. We have had a number of years of experience with 
staggered work hours which has improved passenger amenity levels and 
potential capacity for PATH. There has been virtually no cost impact. 

Increased potential capacity is a valid objective that would permit 
handling more people in the future at little added cost. But PATH i s 
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somewhat unique in having short running times from terminal to terminal 
which permits fairly rapid turn-around of equipment. For commuter rail­
roads, or for the NYCTA, where the terminal-to-terminal runs are an hour 
or more, there is little measurable benefit to be derived from shifting 
work start and end times by 15 minutes or half an hour. 

There are enough difficulties in evaluating performance measurements 
within any one system. In my view, inter-system comparisions of seemingly 
like data, without an awareness of the operating climate and physical 
differences, is, at best, weak, and, at worst, totally misleading. PATH 
and PATCO, for example, have several obvious similarities. Both are about 
14 miles long, and both have approximately the same number of stations. 
Both are rail rapid transit systems operating off 600 volt third rail. 

Now, a few of the differences. PATH operates four services compared 
to PATCO's basic single line. PATH operates 38 trains during each peak 
hour compared to PATCO's 13. PATH's car fleet consists of 298 cars versus 
75 for PATCO. Each operation is tailored to the needs it must serve. It 
is not possible, nor even relevant, to try to assess whether one is "better" 
than the other on the basis of the usual statistical criteria without 
initimate knowledge of a host of operational and non-operational factors . 

Even worse, in my mind, is the attempt to derive penetrating wisdom 
from the use of aggregative data. There are many treacheries using overall 
data on a single system, much less trying to construct an industry wide 
profile of what the efficiency or effectiveness of transit really is. 

I can, in my more passive moments, accept such attempts as harmless 
exercises. But, unfortunately, the results are more often used to heap 
abuse on transit than anything else. 

As a modest example of this point, I need only to refer to the Back­
ground Paper - Part II entitled Trends and Transit Performance--1970-76. 
The four page introductory text recognizes all of the things that I have 
mentioned up to this point. It closes by noting that "One serious weakness 
of transportation analysis has been its inability to monitor and measure 
transit's contribution to broader social objectives ... ". My sentiments, 
precisely. 

Yet, this is followed up by some 13 pages of statistics showing rising 
costs, declining usage, ri sing deficits, with only fleeting references to 
the root causes. Rather than focusing attention, or shedding any light, 
on the admitted "serious weakness", the Appendix paper only massages and 
rernassages readily available numbers to establish what we already inst inc­
tively know . That is, the changing structure of urban regions--towards 
dispersal and decentralization--has made it increasingly difficult and 
expensive to provide adequate levels of transit service. Additionally, 
transit in the United States is not homogeneous. Different trends affect 
different urban areas differently. Some urban areas have coped more 
successfully than others with the problems of land use, or maintaining 
center city viability. These shadings are submerged in overall statistical 
compilations. 

28 

' 



L. Gambaccini: Speech 

What has not been identified, nor even hinted at, are the societal 
costs--in resource usage, land use, environmental degradation, mobility, 
etc.--both past and prospective, that the continuation of past trends 
implies. And if the continuation of the trend is socially "too expensive'' , 
what are the necessary interrelated policies--transportation and non­
transportation--that must be promulgated in order to achieve that goal? 

The funding agencies, whether federal, state or local want to know 
if they are "getting their money 1 s worth" in providing financial support 
to transit. It is a perfectly proper question. In this framework, it 
is legitimate to address the productivity and efficiency issues. My 
belief is that transit is no worse and probably a whole lot better than 
other governmental sectors in the efficient delivery of public service. 
I applaud the effort to really find out. 

What really bothers me is the obsessive inward focus on operationa l 
statistics. Perhaps, through supreme efforts at improving "efficiency", 
transit deficits in time could be reduced 5 percent--be generous, say 10 
percent--a result that inflation would quickly wipe out. I am not suggesting 
that it shouldn't be done. But after five years, maybe ten years, of 
this agonizing activity, we still would not be one step closer to answering 
the basic question as to whether the funding agencies are getting their 
money 1 s worth through the continued financial support of public transit, 
unless, and until we address the gut questions of social objectives and 
public policy goals. 

We are here to learn from one another. You are all invited experts 
with a broad array of perspectives. We all have blind spots--an admission 
I do not make lightly . 

I have been strident in my defense of transit. Others probably will 
be equally so in setting forth their own views. This conference should 
not be a test of eloquence or debating technique. We are all here to 
gain understanding into this complex problem, and to work cooperatively 
for an insight into the interrelationships of transit policy with other 
federal, state,and local policies. My essential message to you here at 
the opening of this conference is let 1 s all try to maintain a balanced 
perspective--a continuing view of the contexts and frameworks within 
which transit operations exist. We all want better, more efficient and 
productive transit. To get it, we must look outward, as well as inward. 
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Section 2: Issue Papers 

BACKGROUND, PART I: INTRODUCTION 

Transit performance is of growing concern to all members of the trans­
portation co11111unity as persistent inflation and the scarcity of public 
resources threaten the ability of communities to support continued and 
improved transit service. The National Conference on Transit Perfonnance is 
an attempt to address this problem. 

Because of its inextricable link with other social goods and functions, 
and its potential impact on urban social and economic structures, public 
transportation has been the focus of both laudable attention and critical 
appraisal. Older cities look upon transit as one of many means of revita­
lizing center city areas. Growing metropolitan areas expect transit to 
mold settlement patterns and to help control or limit traffic congestion . 
On the national level, transit is viewed as a means of addressing broad 
policy objectives in such areas as energy conservation and air quality. 

As a result of the growing acceptance of transit as an essential 
public service, greater demands have been placed on transit to serve a 
much wider and more diversified market. These increased services have 
led to increased costs which have risen at a mt,ch greater rate than in­
creased revenues associated with the services, because communities have 
justifiably stabilized fares to assure continued patronage. As a resu l t, 
the burden of financing the services has fallen on local, State, and Federal 
governments. Because of this, the need for wise allocation and better man­
agement of resources is crucial. In an environment where it must compete 
with other public services for funds, public transit must utilize every 
opportunity to improve its operating and financial performance . To examine 
ways to measure such perfonnance, the obstacles to such improvement, and 
to suggest areas where improvement might take place and pay off , this Con­
ference is taking place. 

THE CURRENT STATE OF TRANSIT PERFORMANCE 

While the effectiveness of transit performance has improved in many 
respects, the cost of providing service has risen much more rapidly than 
operating revenues . The gap between costs and operating revenue could be 
over $2 billion by 1980. Thus, greater b~rdens are being placed on general 
revenues, and consequently more attention on community-wide benefits and 
considerations. This widening gap has been viewed with concern by all mem­
bers of the transportation community . 
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The dimensions of this cost/revenue gap are dealt with in detail in 
Part IIof this paper: Trends in Transit Performance: 1970-1976. In 
order to provide insight into possible solutions to the current situation, 
we must examine briefly the changes in the past two decades which led to it. 
While it is always risky to generalize on the subject of transit performance, 
the following ~iscussion is intended to provide a framework for the more de­
tailed papers to follow. 

Suburbanization 

Increasing home-to-work trip lengths and increasing reliance on auto­
mobile usage--both stemming from suburbanization--have had adverse affects 
on transit performance. First, transit has not been able to provide 
attractive off-peak service in these low density areas at reasonable costs; 
therefore, suburban transit service is usually commuter service oriented 
toward the CBD. Thus, peak period capacity remains underutilized during the 
remainder of the day. Second, the extensive public subsidy of automobile 
travel underpri ces t he true costs of this mode relative to transit. Thus, 
the individual choice is most often between transit fare and the variable 
costs of driving. 

The Changing Transit Market 

Despite recent decreases in patronage nationally, the market for 
transit services is neither constant or declining. It is in flux and 
expanding, albeit not in relation to current automobile usage. Among the 
more recent trends, it is notable that the number of households lacking 
an available automobile has increased in metropolitan areas since 1970 . 
About 30 percent of these transit-dependent households now reside outside 
of the central cities. The transit-dependent population can be expected 
to grow as a larger portion of our population enters retirement, as more 
youth and women enter the labor force, and as more handicapped persons 
enter the mainstream activities of soc iety. 

Increased Management Responsibility 

Recent public attitudes about adequate transit service, changes 
in the transit market, and availability of governmental financial assis­
tance have generated a need for additional non-driver employees in transit . 
Services included herE involve increased planning and management, secur­
ity personnel, improved maintenance, and analysis. Expansion of non-driver 
personnel accounted for approximately ONE FOURTH of all increased operating 
costs in excess of inflation and service extension during the period from 
1970 to 1976. 

Increased Labor Costs 

From 1970 to 1976, 32% of the increased costs of providing transpor­
tation service (total increases amounted to 103% for that period) are 
attributable to increased labor costs, whereas 51 % is attributable to 
inflation. 
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General Inflation 

All components of operating costs--fuel, ins urance, labor, parts, 
rolling stock--have been greatly affected by infl ation. Unfortunately, 
such increases have greatly outstripped increases in revenue, since 
revenue capture is largely determined by public policy, and often aimed 
at counterbalancing inflation by offering service to riders at a rate 
considerably below actual costs of providing that service. 

OTHER CONSIDERATIONS 

Several additional problems not directly related to increased costs 
continue to have a significant impact on transit performance. 

Switch from Private to Public Sector 

Transit systems in newer cities--where the change from private to 
public ownership has been recent--have not yet developed the mechansims 
with which to compete for the limited amount of public money available 
for financial assistance to all public services. Part of this problem 
is the fact that transit does not yet have a nationally accepted, or 
otherwise uniform, set of goals and objectives. Thus, public awareness 
about what expected services should be and cost is not highly developed 
or well-established. Without such a consensus, local decision-makers 
are finding it difficult to justify the allocation of funds to transit . 
The fact that transit service in these areas operated at a profit only a 
few years ago compounds the problem, since the general public and its 
decision-makers sometimes don't understand the dynamics of change that 
have caused transit's present fina~cial situation . 

Lack of Information 

Information about transit performance--especially related to efficiency, 
effectiveness, and financial performance--is not always available to decis­
ion-makers in a form which would enable them to justify the much- needed 
expenditure of scarce revenue. The lack of uniform operational goals 
and objectives on both the national and local level compound this problem. 
The transit "image" often suffers. 

Perception of Transit 

Although most urban trans it has transferred from the private to the 
public sector, the terminology of the former era remains. Transit i s 
described as an "industry", or as "properties", suggesting a profit-mak ing 
business, not a public service. The financial assistance given it is 
referred to as "subsidy"; the gap between operating costs and revenues as 
a "deficit". Since transit has shifted to the public sector, this termi­
nology is no longer applicable. Until the language used to describe 
transit is altered to reflect present realities, one cannot expect transit 
to be perceived as the 2xtensive public service it has become. 

Lack of Con trol 

Sti ll another problem is that the members of the transportation com-
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munity who understand and most need certain changes are powerless to effect 
such changes, because they don't control the resources or facilities with 
which to do so. An example of this problem is illustrated by a recent study 
which showed that an increase of one mile per hour in the average operating 
speed of a transit vehicl e could yield an increase in 11 productivity 11 of 
between 10 and 18 percent. Yet such an increase in vehicle speed can only 
be realized through a coordinated program of traffic improvements and 
restrictions- -a program over which the transit operator has virtually no 
control. 

PERSPECTIVES AND RESPONSES 

Transit is viewed differently by different interest groups. 

Transit operators face a most difficult challenge. At the same time 
that public policy has stimulated socially responsive yet unprofitab le 
service, and where land use policies have encouraged development which led 
to increasingly longer and more costly transit trips, operators are called 
upon to improve efficiency. One response has been to cut service. Another 
has been a reexamination of operating practices, and the implementation of 
time-and cost- saving technologies, s uch as RUCUS or SIMS. 

Local governments also feel pressured because of the financial support 
they must increasingly provide to transit. And like Federal officials, they 
are feeling a financial bind along with the pressure from the heightened 
emphasis on energy conservation and air quality. Such pressure suggests that 
there shou ld be "more transit out there". A typical response to this situa­
tion has been a critical analysis of marginal routes and a consequent 11 fine­
tuning11 of the entire transit system . Toronto, Boston, Kansas City, and 
Los Angeles are leaders in this area, realizing that a line must be drawn 
somewhere between the demand and the provision of service . 

State governments, often la tecomers into the field, have had to con­
tribute financial support to transit, while having limited control over 
operating policy. One sta te's response has been a proposal to 11 dra1.11 the line" 
as to the percentage of transit system operating revenue that must be covered 
by the fare box (California). Another has proposed determining the projected 
costs and revenues for each transit operator as the basis for allocating 
financia l assistance (New Jersey). 

The Federal government, which contributes a growing portion of opera­
ting assistance, has responded by requiring that local officials and opera­
tors comply with a process to ensure that the most efficient use is being 
made of the existing system--as a prerequisite to the receipt of operating 
and capital assistance (TSM regulations). And the Department of Transpor­
tation faces increasing pressure to limit Federal involvement in local 
operating and financial issues, but to provide more funds nevertheless. 

Areawide planning agencies recently have been given the responsibility 
of coordinating the planning and programming of transportation services 
among jurisdictions. These agencies have been criticized by local govern­
ments largely because the regional mechanism provides suburban jurisdictions 
with a degree of control over inner-city transit decisions. The chief 
response of these agencies has been simply to try to do a better job within 
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their given contraints--a response which has not always satisfied the other 
members of the transportation community. 

Finally, labor has been criticized by other members of the transpor­
tation community, as wages and fringe benefits comprise 70 to 80 percent of 
all operating costs. Wage increases in recent years have been greater than 
during the last years of private operation, where increases were often re­
strained by tight budgets and rapidly diminishing profits. As a result, 
many view recent increases as greater than appropriate. Because labor costs 
impact so directly on total operating costs, there have been attempts to 
link wage increases to improvements in productivity. The New York City 
Transport Workers Union COLA (Cost of Living Adjustment) agreement, whereby 
cost of living increases to workers are tied to increases in productivity, 
is an example of such an approach. 

ISSUES 

In addition to this background material, issue papers (attached) 
have been prepared to help guide discussion in each of five Conference 
workshops on the following subjects: Concepts and Indicators, Revenue 
Policy and Pricing, Service Characteristics, Labor/Management Relations, and 
Internal Management. While these papers stand on their own merit as necessary 
reading for each Conference participant prior to the Conference, the follow 
groups of issues are provided to help set the stage. 

(l) What are the goals and objectives of transit? 

A. Are these goals the same for all members of the transportation 
community? 

B. Are transit goals and objectives consistent with those of trans­
portation in general? Local community goals and objectives 
in general? 

C. How might a unifonnly accepted set of transit goals help improve 
transit performance? 

D. Is the formulation of such a set of goal s possible? How might 
such a set of goals be developed. 

E. What transit performance problems are particularly effected 
by the lack of uniform goals? 

F. What transit policies are compatible with each major transit 
performance goal? 

G. Should we spend valuable resources trying to serve existing 
demand, or should we use transportation to effect more 
rational land use and other corrmunity goals? 

(2) How should transit performance be measured? 

A. What is the value of an agreed-upon set of standards or indicators? 
B. What bases of comparison are valid? 
C. What data are necessary to evaluate performance in a meaningful 

context? 
D. What are the costs of obtaining such data? What are the problems 

involved? 
E. What will performance measurement tel l us about our transit systems? 

Our investments? Equity issues? Other community goal s? 
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(3) What is the relationship between efficiency and effectiveness? 

A. Does "good" performance necessarily involve both of them : Or 
are they mutually exclusive? 

B. Can a clear notion or concept of "productivity" be based on these 
two factors : How might that be done? Is there a need for such 
a notion, or should they be considered separately? 

C. Under what conditions, and in what circumstances, might both 
efficiency and effectiveness be improved? 

D. Under what conditions, and in what circumstances, are they 
mutually exclusive; to what degree? 

E. What role should either of these concepts play in the measure­
ment of performance? 

(4) What are the relationships between public policy, transit performance, 
and equity? 

A. If serving the public, meeting demand, and addressing community 
goal s lead to poor "financial performance", should they not be 
done? Or is such a notion of "financial performance" too 
limited? Meaningless? 

B. What, then should be the basis for good transit performance? 
C. How might the demand for, and provision of, increased transit 

service affect the notion of "performance"? 

(5) What are the new realities and contraints facing transit now and 
in the near future ? 

A. What must we do to face those realities? 
B. What are the dimensions of these realities? 
C. What must be conveyed to the general public about these new 

realities, and how might that best be done? 

(6) What must each member of the transportation community do to improve 
transit performance? 

A. What are the limits of such actions ? 
B. What roles must each member play? 
C. What will cooperation cost each member? 
D. What may he or she expect in return (i .e ., What are the payoffs 

to each particular member?). 

(7) How does fare policy effect transit performance? Financial performance? 
Efficiency? Effectiveness? Equity? 

A. What are the interrelationships between these things? 
B. What have been the impacts of innovative fare structures on 

performance? 
C. How does fare policy relate to transportation and non-transpor­

tation goals? 
D. How can operating revenues be increased? 

(8) To what degree can financial performance be affected by improvements 
in efficiency? In other spheres of activities (i.e., what are the 
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potential payoffs?). 

(9) How can we--the transportation coT11Tiunity at large--convey the present 
realities of transit service to the general public? To local decision­
makers? 

A. What roles must each member play? 
B. Where do we need support for our programs? How might we best 

obtain such support? 
C. Are the benefactors of transit service the users (employees, 

shoppers), indirect benefactors (employers, business), or both? 
How can benefits to non-users be emphasized? 

D. How can we make the payoffs of good transit service more visible? 

(10) Hhat are the responsibilities that come with being a public employer? 

A. Can we continue to deny the use of part-time labor and similar 
techniques while at the same time ask for increased financial 
assistance? 

(11) What are our responsibilities to the User? The non-User? 

A. What rights to service does the potential transit user have? 
B. What will such service cost? 

(12) How do various components of service effect transit performance? 

A. Where and by how much can service chara_cteri st i cs improve 
financial performance? 

B. What service choices exist for meeting certain types of service 
demands? 

C. What value might there be to service standards? How might they 
best be used? 

(13) What are the costs of providing various types of service? And how 
can they be reduced? 

A. Should cities and operators be rewarded for providing good 
service? Or penalized? 

B. What policies at the Federal, State, and local levels encourage 
the provision of effective service? Efficient service? 

C. How must current policy change in order for transit to meet 
reasonable service objectives and improve performance? 

(14) How can transit performance be improved through labor/management 
relations? 

A. What are the constraints? 
B. What areas contain flexibility in which to negotiate? What ate 

the limits of those areas? 
C. What are the impacts on transit performance of certain work rules? 
D. What would be the impact of certain changes on Labor? Other 

members of the transportation community? Users? 
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E. What might labor be offered in return for changing certain rules? 

(15) What can transit operators do to improve efficiency under given 
constraints (equipment, management, computerized systems, etc.)? 

A. What technology is available and what does it cost? 
B. What are the potential payoffs of various internal improvements? 
C. What help <lo transit operators need from other members of the 

commun ity? 

WHAT DOES ALL THIS MEAN? 

Thi s Conference is considered a starting point for a more concerted 
approach to all these issues. The issues raised in this and subsequent 
papers cannot be resolved at this three day meeting. Part of the problem 
is the fact that the issues have not yet been carefully sorted out, and 
commitments have not been made to resolve them. The National Conference 
on Transit Performance becomes a vehicle for UMTA, APTA, and PTI-- as 
secretariat to the Urban Consortium--to do so, along with other members 
of the transportation community. 
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The objectives of this paper are to examine recent trends in tran-
sit performance, to analyze the internal and external factors influencing 
these trends, and to consider the potential of various managerial and oper­
ational actions for improving transit performance. Thi s paper provides a 
brief overview of nationwide trends in transit performance during the 
period 1970-76, and suggests possible explanations for these trends. 

Transit performance cannot be expressed in terms of a single measure. 
Rather, it can only be assessed by considering a large array of measures, 
some reflecting operating efficiency and service utilization, others 
financial performance, and still others the achievement of external, non­
transportation goals. Transit performance cannot be evaluated solely in 
terms of internal transportation-related factors because the objectives of 
transit are related to much broader community and national goals, such as 
energy conservation, provision of mob i lity to transit dependents and handi­
capped persons, stimulation of the urban economy, and promotion of orderly 
pattern of urban growth. 

Transit performance can be measured in relation to the transit 
industry as a whole, in relation to individual system or individual 
routes within a system, and in relation to various functions internal 
to the system such as management, operation, or maintenance. The level 
at which transit performance is analyzed should depend on the particular 
perspective and needs of the analyst. 

Because this report deals with nationwide trends, the analysis pro­
vides only a rough-grained picture . Nationwide averages tend to mask 
both the bright spots and the trouble spots, and often obscure variations 
in transit performance due to local differences in market conditions, 
demographic characteristics, urban geography, prevailing wage rates, and 
policy-imposed service and fare requirements. Monitoring aggregate na­
tional trends is thus no substitute for more detailed analyses done at 
the system or individual route level. 

Further, it should be recgnized that even if all realistically ach­
ievable objectives for improved transit performance were to be realized-­
a "Nirvana"--the probable net financial impact would be relatively small 
and short-lived. Such near-term financia ·1 savi ng that could be achieved 
would, in a longer time frame, be eroded unless the more pervasive his­
torical trends toward urban decentralization are reversed. It is in the 
context of both these external and internal realities that the issue of 
transit performance should be evaluated. 
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TRENDS IN TRANSIT EFFECTIVENESS 

Between 1970 and 1976 the amount of transit service provided nation­
wide increased by 7.6 percent, from l ,883 to 2,026 million vehicle miles.* 
At the same time, the amount of service used (i.e., transit ridership or 
usage) declined by 4.4 percent, from 5,932 to 5,673 million revenue pass­
engers. 

A perhaps better measurement of transit consumption would be passenqer 
miles. However, data on average trip length are fragmentary. Empirical 
evidence indicates that trip lengths are increasing. Therefore, by the 
passenger mile criterion, the apparent decline in transit usage would be 
lower, or perhaps even show some growth. The main contributing factor to 
the decline in transit usage has been the continuing trend toward metro­
politan decentralization of residences and employment. Suburbanization 
has reduced the relative demand for the types of trips for which transit 
can compete most effectively with the automobile--trips to and from the 
city center. 

This phenomenon is evidenced by a recently completed survey of the 
Bureau of the Census. The share of total urban trips carried by transit 
has declined between 1970 and 1976. In the 21 metropolitan areas surveyed, 
transit modal split for home-based work trips (i.e., the proportion of 
persons using transit for the trip to work) decreased on the average by 
20 percent. Even though transit may be maintaining its share of CBD trips, 
these trips are becoming a smaller proportion of the total travel in the 
urban areas. 

It is difficult to assess recent trends in the oualitv _of transit 
service. Without a doubt, the upgrading of transit rolling stocK with 
modern air conditioned equipment has improved ride quality by increasing 
travel comfort. However, a lack of realiable data prevents us from 
assessing such trends as service reliabilit (percentage of on -time 
arrivals), frequency, coverage vehicle miles per square mi le of service 
area), availability (hours of weekly operation), and accessibility( % of 
population within walking distance of a transit stop). 

TRENDS IN TRANSIT EFFICIENCY AND PRODUCTIVITY 

Between 1970 and 1976 operating cost per passenger tri p increased 
108% from 26¢ to 54¢/passP.noer; and operating cost per vehicle mile in­
creased 90% from $1 to $1.90 (these represent increases of 43% and 30% 
res pectively in constant do·11ars) . Longer trip lengths due to migration 
to the suburbs and lower transi t usage are primarily responsible for the 
higher operating costs per passenger trip. 

*This report. makes no attempt to distinguish between modes. Thus, 
aggregate data are provided for bus systems , rail systems, and combined 
bus -rail systems , but does not include commuter rail operations . 
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The lack of reliable data and uniform reporting makes it difficult 
to assess productivity trends in the transit industry. However, with 
data collected by APTA, it is possible to develop crude aggregate measures 
of transit labor productivity. 

During ~he period from 1970 to 1~76, transit ~itnes~ed a decline 
of 9 percent--from 13,642. to 12,435--,n annual veh1cle-m1les per emp]oyee. 
This trend reflects the widening gap between peak and o"ff-peak ridership, 
and the inability of transit management to hire part-time workers or to 
adopt split-shift scheduling which would match the labor force more 
closely to the fluctuating diurnal demand for transit service. 

Labor productivity alone is not an accurate indicator of the 
efficiency of the labor component. Output (vehicle-miles and trips} is 
greatly affected by congestion, operating speed, urban form, managerial 
scheduling skills, and other factors external to the operator's control. 
Vehicle miles per employee is an indicator of how productively the transit 
operator uses the labor input, given these geographical, political, and 
other conditions which vary among urbanized areas and over time. 

When the labor input is contrasted with transit utilization, using 
passenger trips per transit employee as one measure, one notes a 19% 
decline between 1970 and 1975--from 42,971 to 34,814 annual passenger 
trips per employee. This trend reflects primarily declining ridership 
levels, which in turn have been influenced by changing urban develop­
ment and demographic patterns. 

In contrast to these other trends, vehicle productivity has increased. 
Annual miles per transit vehicle have increased by 3.4 percent, from 30,964 
to 31,744. This trend again reflects newer vehicles with less "down time", 
better maintenance practices, the addition of express bus service, and 
expansion into less-congested, outlying areas. 

TRENDS IN TRANSIT OPERATING COSTS AND REVENUES 

Between 1970 and 1976 the cost of rovidin ublic trans ortation 
service increased 103%, from $1.89 billion to 3.84 billion. 51 % of 
this increase is attributable to general inflation and 32% higher labor 
costs.* The remaining 17% is attributable to factors such as service 
expansion and increases in fuel and insurance costs. 

During the same period transit o eratin revenues increased by 
only 27%, from $1.71 billion to 2.16 billion. The slow growth in re­
venues is due to declining ridership and a slow rise (29%) in average 
transit fares from 28¢ in 1970 to 36¢ in 1976. The net decrease in con­
stant dollars is 13%. Local and national policies mandating reduced fares 
during certain time periods, or for certain target user groups, have af­
fected this result. 

*See Appendix to this paper for further elaboration on this point . 
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The above trends in operating costs and revenues have produced an 
812% growth in revenue shortfall (deficit), from $184 million in 1970 
to $1.68 billion in 1976. Looking at it another way, the proportion of 
operating costs covered by operating revenues--the o eratin ratio-­
(i . e. farebox revenues plus other income, e.g., advertising has declined 
from 90 to 56 percent during the six years between 1970 and 1976. 

This revenue shortfall is partially financed by Federal, State and 
local contributions. In 1976, the operating assistance was distributed 
as follows: Federal (Section 5) contribution, 25 percent; State contri­
bution, 22 percent; local contribution, 51 percent; and miscellaneous 
non-operating income, 2 percent. · 

TRANSIT AND EXTERNAL IMPACTS 

One serious weakness of transportation analysis has been its inability 
to monitor and measure transit's contribution to broader social objectives 
such as mobility of transit dependents, preservation and/or stimulation of 
the urban economy, energy and other resource conservation, or air pollution 
reduction . Present repor ting systems and data collection efforts and seldom 
designed with such objectives in mind. Consequently any conclusions about 
t rans i t's effectiveness or ineffectiveness as an instrument of our social, 
economic, environmental, or energy policy is at present l argely quali tative 
rather than quantitative . 
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ft.p pendix 

TRENDS IN TRANSIT PERFORMANCE 

A Sta, tis ti ca 1 Su:nrna, r.v 

Federal, state and local governments face a growing financial burden 
in helping transit authorities fill the gap between escalating 
transit operating costs and relatively stable operating revenues. 
The causes for this widening deficit are complex; they include 
ris i ng labor costs, f1at labor productivity, inflation, and 
declining transit ridership. Meanwhile. average fares have 
increased only slightly -- and have actually declined in constant­
dollar tenns. 

This trend can be best observed in terms of the shrinking revenue/cost 
ratio, i.e., the percentage of operating costs covered by farebox 
revenues. In the last seven years, the operating ratio has declined 
from 90 to 56 percent: 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 

TABLE I 

Operating Revenues and Expenses 

1970 - 1976 

Operating Operating Revenue Shortfall 
Revenues Expenses (Deficit) 
(millions) ( mil l ions) (millions) 

$1,707.4 $1 , 891 . 7 ( $ 184. 3) 
l , 7 40. 7 2,040.5 ( 299. 8) 
1,728.5 2,128.2 ( 399.7) 
l , 797. 6 2,419. 8 ( 622.2) 
l , 939. 7 3, l 02 . 4 ( l , 162. 7) 
2,002.4 3,534.9 ( l , 532. 5) 
2,161.1 3,839.4 ( 1,678 . 3) 

Revenue/ 
Cost 

. 91 

.86 

.82 

.75 

.63 

.57 

.56 

Projections of these trends suggest that, absent some fundamental 
changes in local policies regarding fares, levels of service, collect­
ive bargaining practices, and other factors affecting operating expenses, 
the revenue shortfalls will continue to mount, attaining perhaps as much 
as $3 billion by 1982 (compared to an estimated $1.68 billion in 1976). 

If available federal funding as a percent of transit revenue shortfalls 
were to remain at the present level of about 30 percent, over $1 billion 
in federal formula funding would be required by 1982 (compared to $900 
million expected to be authorized for FY 1980). 
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The remainder of thi s paper will discu ss t rends in: 

operating costs 
ridership and service 

operating revenues 
revenue sources 

wage rates 
transit 

revenue shortfall financing 
productivity 

A. Trends in Operating Costs 

From 1970 to 1976, operating expenses in the transit industry rose 
103 percent, from $1.89 billion in 1970 to $3.84 billion in 1976. This 
increase can be attributed to the factors identified in Table II. 

TABLE II 

Breakdown of Trans it Operating Cost Increases 

1970 - 1976 

1. General inflation (GNP 
Price Deflater) 

2. Increase in the amount 
of service provided (i.e., 
labor and fuel to meet 
8% increase in VMT) 

3. Increase in the cost of 
fuel (after accounting 
for general inflation 
and service expansion) 

4. Increase in the cost of 
labor (wage and fringe 
benefits in excess of 
those attributable to 
cost-of-living increases) 

5. Additional employment 
above that needed to meet 
service expansions (G&A, 
security, marketing, 
planning, etc.) 

6. Other (insurance, elec­
tricity, repair and 
replacement parts, etc.) 

TOTAL 

44 

$ Amount Percent 
(millions) 

$990 51 % 

144 8 

76 4 

370 19 

240 13 

127 5 

$1 , 947 100% 
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In addition to these increases in absolute costs, there have also 
been increases in unit costs, as shown in Table III. 

TABLE III 

Trends in Unit Operating Costs for Transit 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 

Percent 
Change 

1970 - 1976 

Cost/Passenger* 
Current$ Constant$** 

$0.26 $0.28 
0.30 0.31 
0.32 0. 32 
0.36 0.34 
0.45 0.39 
0. 51 0.40 
0.54 0.40 

+l 08% +43% 

* Based on total passenger trips . 

Cost/Vehicle Mile 
Current$ Constant$** 

$1 .00 $1. 09 
1.11 1.16 
l. 21 l. 21 
1.32 l. 25 
1.63 1.40 
1.78 1.41 
1.90 1.42 

+90% +30% 

** Based on GNP deflater, 1972 = 100. 

Changing density and travel patterns over the past decade are partly 
responsible for these unit cost increases. With suburbanization, 
trips have become both more dispersed and longer, a situation to 
which transi t operators have attempted to adapt to by extending and 
adding routes. As a result, the average number of bu s miles 
oer route doubled frnm 19n0 to 1974. while the total number of miles 
of bus service actually dec lined. Ridership density along routes has 
also declined, which, along wi t h increas ing trip length, is partially 
responsible for the higher operati ng costs per passenger s hown in 
Table III above. 

Note also in Table III that since 1974 increases in both cost/passenger 
and cost/vehicle mile have amounted to only 1¢ to 2¢ in constant dollars. 

B. Trends in Ridership and Servi ce 

Tabl e IV charts trends in transit ridership and vehicle mi l es of servi ce, 
showing declines in both t hrough 1972, followed by annual increases 
through 1976. 
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TABLE IV 

Trends in Ridership and Delivery of Transit Service 

1970 - 1976 

Year Revenue Passengers Vehicle Miles of 
(mil 1 ions) Service (millions) 

1970 5,932 l ,883 
1971 5,497 l ,846 
1972 5,253 l ,756 
1973 5,293 l ,835 
1974 5,606 1,907 
1975 5,643 l ,989 
1976 5,673 2,026 

Percent 
Change -4.4% +7.6% 

1970-1976 

Table V shows trans it ridership commuting trends for 21 SMSA's from 
1970 to 1975 on a more detail ed bas i s. 

TABLE V 

Trends in Public Transit Usage in Comuting 
Travel for Selected Metropolitan Areas 

Workers Using Vehicles: 1970 Workers Using Vehicles : 1975-76 
STANDARD METROPOLITAN ( th"<l:!."-,ds ) (f-lic"' s a,, ~l .s; ) PERCENT 

STATISTICAL AREA Total Using Public Transit Total Using Public Transit CHANGE 
Number :'iumber Percent Number Number Percent 

ATLANTA 556 55 9.9% 608 55 9.0% - 0.2% 
CINCINNATI 476 42 8.9 505 35 6.9 -17 .6 
CHICAGO 2,557 654 25.6 2,437 483 19.8 -26.2 
COLORADO SPRINGS 82 1 1. 7 98 2 1.6 +60.0 
COLMUS, OH 329 29 8.8 347 18 5. 1 -39.0 
HARTFORD 260 28 10. 7 252 19 7.4 -32. 5 
KANSAS CITY 485 28 5.8 503 20 4.0 -27.9 
MADISON 99 8 8. 1 122 10 8.5 +28.8 
MIAMI 474 46 9.7 509 40 7.8 - 13 .5 
HILWAUKEE 507 67 13.3 543 45 8.3 -33 .4 
NEW ORLEANS 339 74 21. 9 377 48 13. 1 -34.7 
NEWPORT NEWS 103 9 8.9 115 6 5.6 -28 .9 
PATERSON-CLIFTON-PASSAIC, N.J. 521 82 15. 7 469 58 12 . 4 -28 .9 
PHILADELPHIA 1,668 385 23 . 1 1,767 261 16 .6 -32.2 
PORTLAND, OR 359 24 6.6 412 36 8.8 +50 .4 
ROCHESTER, N.Y. 312 28 8.9 317 19 6. 1 -30. 7 
SAN ANTONIO 281 18 6.6 307 15 4. 5 -16 .7 
SAN BERNADINO-ONTARIO 359 3 1.0 387 2 0.5 -30.0 
SAN FRANCISCO-OAKLAND 1, 155 195 16.9 1,168 200 17 . 1 + 2. 5 
SPRINGFIELD-CHICOPEE-HOLYOKE 188 11 5.6 186 8 4.3 -28 . 2 
SAN DIEGO 452 23 5.2 540 20 3.6 -13 .9 

SOURCES: 1970 JOURNEY TO WORK STATISTICS, U.S. BUREAU OF THE CENSUS: and SURVEY OF TRAVEL TO WORK SUPPLEMENT TO 
THE 1975-76 ANNUAL HOUSING SURVEY, U. S. BUREAU OF THE CENSUS (ADVANCE TABULATIONS) . 
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As an insight into the declines in transit use shown in Tables IV and 
V, data on auto availability are shown in Table VI. While the rela­
tive number of households without automobiles has declined in sixteen 
of the twenty-one SMSA's, the absolute number of households wi t hout 
autos declined in only ten of the SMSA's and increased slightly in 
the aggregate. 

TABLE VI 

Trends in Auto Availability 

TOTAL HOUSEHOLDS ANO HOUSEHOLDS WITHOUT AUTOMOBILE AVAILABILITY: 
PERCENT CHANGE BETWEEN 1970 ANO 1975-76 

(Number of Households in Thousands) 

1970 C ensus 1975 76 S - urvey PERCENT CHANGE 
STANDARD METROPOLITAN Wlthout 
STATI STICAL AREA (SMSA) TOTAL Autos 

ATLANTA 429 61 
CHICAGO 2,182 532 
CirlC I NNAT I 431 80 
COLORADO SPRINGS 68 5 
COLUMBUS, OH 283 40 
HARTFORD 207 30 
KAflSAS CITV 409 59 
MADISON 89 13 
MIAMI 428 67 
MILWAUKEE 433 78 
NEW ORLEANS 318 84 
NEWPORT NEWS 83 12 
PATERSON-CLIFTON-PASSAIC 427 59 
PHILADELPHIA 1,480 345 
PORTLAND, OR 342 47 
ROCHESTER, NY 271 39 
SAN ANTONIO 244 35 
SAN BERNADINO-RIVERSIOE-ONTARIO 362 34 
SAN DIEGO 423 47 
SAN FRANCISCO-OAKLAND 1,086 210 
SPRINGFIELD-CHICOPEE-HOLYOKE 165 29 

AGGREGATE TOTAL 1 o. 160 1,906 

SOURCES : 1972 COUNTY ANO CITY DATA BOOK, (1970 Census). 

1975-76 SURVEY OF TRAVEL TO WORK (SMSA), 
final tabulations . 
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PERCENT 

14 . 3 
24 .4 
18.5 
7. l 

14.3 
14.7 
14 .5 
14. l 
15 . 7 
17 .8 
26.4 
14 . 5 
13 . 9 
23.3 
13.8 
14 . 3 
14. 2 
9.5 

11.0 
19 . 3 
17 .8 

18.8 

Without · 
PERCENT I Without 

TOTAL Autos TOTAL Autos 

506 70 13 .8 17 .9 14,8 
2,283 506 22.2 4.6 (4.9) 

446 73 16.4 3.5 (8.8) 
97 9 9.3 42.6 80 .8 

308 36 11. 7 B.8 (10.0) 
219 29 13 .2 5.8 (3 . 3) 
423 53 12. 5 3.4 (10.2) 
104 13 12. 5 16. 9 -
510 99 19.4 19. 2 47 .8 
462 73 15.8 6.7 ( 6.4) 
358 81 22 .6 12 .6 ( 3. 6) 

92 13 14. 1 10.8 8.3 
432 53 12 . 3 1.2 ( 1 o. 2) 

1,525 323 21.2 3.0 (6.4) 
395 55 13 .9 15. 5 17 .0 
282 39 13 .8 4. 1 -
272 43 15.8 11. 5 22 . 9 
427 52 12.2 18 .0 52 .9 
538 66 12 . 3 27.2 40.4 

l, 170 217 18. 5 7.7 3.3 
170 27 15. 9 3.0 (6.9) 

11 ,019 1,930 17 . 5 8.5 1. 3 
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C. Trends in Transit Wage Rates 

Labor is the major component of transit operating costs, accounting 
for about 80 percent of the total when fringe benefits and pensions 
are included. 

Wages in . the transit industry have grown by 60 percent between 1970 
and 1976, significantly above the increase in the cost of living as 
measured by the Consumer Price Index (47 percent over the same period), 
or by 9 percent in real terms. At the same time, labor productivity, 
measured in vehicle miles per employee, has decreased by 10 percent 
(from 13,850 to 12,435 vehicle miles per employee). 

Based upon the Census of Governments Survey of municipal employment, 
transit employees had the highest average monthly earnings ($1 1336) 
of any public sector employees in 1976. This has been the result of 
a 15-year upward trend: transit wages increased at an annual rate 
of 11 percent during the period 1962-1975, a rate exceeded only 
within the housing and urban development sector (11.9 percent). 

However, in cities of one million or more, where over 78 percent 
of municipal transit workers are employed, transit employees came 
in fourth ($1,392), under police, electric utilities workers, and 
teachers. In fact, there was no single population category in which 
transit employees were the highest- paid gr oup of workers . Tables VII 
and VII I prov ide more det ail. 

TABLE VI I 

Average Monthlt Earnings fo r Select ed Mun ic ieal Funct ions 

1972 - 1976 

FUNCTION 1976 1975 1974 ,~n 1972 

AL L EMPLOYEES $ 915 850 797 751 696 

HIGHWAYS 913 842 793 747 693 

POLI CE l , 173 l, l 01 l , 015 959 934 

FIRE l ,233 l , 179 l ,073 l ,000 921 

HOUSING & URBAN DEV. l , 081 989 l ,D63 868 825 

ELECTRI C POWER l , 150 1,060 981 928 858 

TRANSIT l , 336 1,280 l ,218 l, 106 l ,015 

TEACHERS l, 325 l, 250 1, 190 1 ,1 73 1,077 
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TABLE VII I 

Average Annual Rate of Change in Monthly Earnings 

1972 - 1976 

(percent change over prior year) 

FUNCTION 1976 1975 1974 19n Fm 
ALL EMPLOYEES 7. 6% 6. 6% 6.1 % 7. 9~ 8.6% 

HIGHWAYS 8.4 6.2 6.2 7.8 8 . 1 

POLI CE 6.5 8.5 5. 8 2.7 10. 7 

FIRE 4.6 9.9 7.3 8.6 9.1 

HOUSING & URBAN DEV. 9. 3 -7 .0 22.5 5.2 6.6 

ELECTRI C POWER 8 . 5 8. 1 5.7 8. 2 7.9 

TRANS IT 4.4 5. 1 10. 1 8.9 5. 1 

TEACHERS 6.0 5.0 1.4 8.9 9.7 

D. Operating Revenue Trends 

The growth trend in operating revenues has been much more gradual 
than growth in costs. Local jurisdictions have elected to use 
general revenues rather than to raise fares in order to cover in­
creased costs. Thus, while total operating costs increased by 103 
percent from 1970 to 1976, operating revenues increased by only 27 
percent. The average fare actually declined 13 percent in constant 
dollars, as shown in Table IX. 

TABLE IX 
Trends in Average Transit Fares 

1970 - 1976 

Year Current Dollars Constant 

1970 28¢ 
1971 30¢ 
1972 31¢ 
1973 32¢ 
1974 32¢ 
1975 33¢ 
1976 36¢ 

% Change +29% 
1970-1976 

* Based on GNP deflater, 1972 = 100. 
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31¢ 
31¢ 
31¢ 
30¢ 
28¢ 
28¢ 
27¢ 

-13% 

Dol 1 ars * 
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E. Revenue Sources Used to Finance Transit Operating Expenses 

In 1976, the revenues required for nationwide transit operations were 
$3 .839 billion. Sources of revenue for this amount are shown in 
Table X. 

TABLE X 

1976 Transit Revenue Sources 

Amount 
(mill ions) 

Fa re box Revenue $2,026 

Other Opera ting Revenue 135 

Non-operating Income 31 

Local Contributions 857 

State Contribut i ons 367 

Federal Section 5 423 * 
Operating Assistance 
(Actually Utilized) 

TOTAL $3,839 

Percent 

53o/. 

3% 

1% 

22% 

l 0% 

11 % 

l 00% 

Note that available Section 5 funds for FY 1976 are 
$500 million -- 13% of 1976 operating costs . Unused 
Section 5 funds remain available through FY 1978 . 

F. Financing the Revenue Shortfall 

In 1976, the revenue shortfa ll (deficit) for the transit industry 
was about $1,678 billion. Financing for this shortfall is shown 
in Table XI. 
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TABLE XI 
Financing the 1976 Revenue Shortfall 

Non-operating Income 

Local Contributions 

State Contributions 

Federal Section 5 
Operating Assistance 
(Actually Utilized) . 

TOTAL 

Amount Percent 
(millions) 

$ 31 

857 

367 

423 

$1,678 

2% 

51 % 

22% 

25% 

100% 

Note that avail able Section 5 funds for FY 1976 are 
$500 million -- 30% of the 1976 operating deficit. 
Unused Section 5 funds remain avai l able through FY 1978. 

While the aggregate data in Tables X and XI show the Section 5 share 
of operating cost to be 13 percent and the Section 5 share of reve­
nue shortfalls to be 30 percent, the shares vary widely depending 
upon the type of urbanized area. Thus, Ta ble XI I shows that the 
federa l shares of New York's costs and revenue shortfall in 1976 
were only 1/3 the national average. 
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TABLE XII 

Federal Shares of Costs and Revenue Shortfalls 

Transit Federal Transit Federal 
Section 5 Operating Share 

Revenue Share 
(millions) Expenses Shortfa 11 

(m-i 11 ions J (_mill ions) 

l. Nevi York 1975 $54 $1 , 631 3.3% $588 9.2% 
1976 89 1 ,893 4.7% 845 l 0. 5% 

2. Chicago, 
Phil ade 1 phi a, 
San Francisco, 
Boston, 
Cleveland, 

$56 $984 Washing ton 1975 5.6% $456 12 .3% 
1976 94 l , 141 8.2% 612 15 .4% 

3. 18 other 
cities of 
over one 
mill ion 
population 1975 $83 $622 13 .3% $333 24.9% 

1976 139 750 18.5% 432 32.2% 

.. 
4. All urb-

anized 
areas 1975 $300 $3,535 8% $1 , 533 19. 6% 

1976 500 3,840 13% l, 678 29 .8% 

Data for categories l, 2, and 3 above were obtained from UMTA surveys through 
regional offices. Data for category 4 above were obtained from aggregated 
APTA data. Data were not avai lable for other categories of cities . 
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Revenue shortfall per rider is often used in analyses of transit performance. 
This indicator is presented below in Table XIII, with the caveat 
that it reflects local political choices as well as transit per-
formance. 

TABLE XIII 

Trends in Revenue Shortfalls 

1970 - 1976 

Year Total Revenue Shortfall Revenue Shortfall/Passencer* 
(millions) Current$ Constant$** ' 

1970 $ 184 3¢ 3¢ 
1971 300 4¢ 4¢ 
1972 400 6¢ 6¢ 
1973 622 9¢ 8¢ 
1974 l , 163 17¢ 15¢ 
1975 l, 533 22¢ 17¢ 
1976 l, 678 23¢ 17¢ 

Percent 
Change +812% +667% +467% 

1970-1976 

* Based on total passengers. 
** Based on GNP deflator, 1972 ~ 100. 

G. Trends in Transit Productivity 

While many different indicators are necessary to understand changes in 
transit productivity, the necessary data are often not available. 
Therefore, the indicators presented in Tables XIV, XV, and XVI of 
transit system productivity, labor productivity, and equipment product­
ivity are only a rough overall view of this subject. 
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TABLE XIV 

Trends in Transit System Productivity 

1970 - 1976 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 

Percent 
Change 

1970-1976 

Revenue Passenger Trips/Vehicle Mile 

3.15 
2.98 
2.99 
2.89 
2. 94 
2.84 
2.80 

- 11 % 

TABLE XV 

Trends in Transit Labor Productivity 

1970 - 1976 

Year 
Vehicl e Miles/ Revenue Passenger 

Employee Trips/Employee 

1970 13,642 42,971 
1971 13,269 39,513 
1972 12,686 37,950 
1973 13,042 37,626 
1974 12,456 36,617 
1975 12,453 35,313 
1976 12,435 34,814 

Percent 
Change -9% -19% 

1970-1976 
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TABLE XVI 

Tr2~ds in Equipment Productivity 

Year 

1970 
1971 
1972 
1973 
1974 
1975 
1976 

Percent 
Change 

1970-1976 

t 

1970 - 1976 

Vehicle Miles/Vehicle 

30,694 
30,393 
28,927 
30,794 
31 ,842 
31,957 
31,744 

+3.4% 
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CONCEPTS & INDICATORS 

Increasing interest in the evaluation of transit performance stems 
primarily from concern about the growing gap between t ransit costs and 
revenues. However , financial performance is only one aspect of the 
evaluati on of a public serv ice. Another major aspect is t he assessment 
of how well the service provided is meeting the goals and objectives set 
by public officials. In the case of transit, these goals and objectives 
may extend beyond transportation concerns such as increased acce ssibility 
and mobility. Transit service may be seen as a way to address such issues 
as the maintenance of economic vitality of downtown and ne ighborhood 
shoppi ng areas, the reduction of air pollut ion and energy consumption, 
and t ile relief of traffic congestion. 

Service level s and fares are established to facil i tate the achieve­
ment of established goals and objectives. These service and fare levels 
are the primary determinants of costs and revenues . Thus, while operating 
efficiencies may be possib le , significant cost savings may require changes 
in transit goa l s and objectives. 

The instruments of performance evaluation are indicators that provide 
informat ion about various aspects of the transit operation- -for example, 
informat i on about service ut ilization, service costs, productive labor time, 
and service qual ity. This information can faci litat e the assessment of 
se rvice effectiveness, aid management in find ing ways to reduce costs, 
and help decision makers determine the l eve l of transit service their 
community can afford. While many public offi ci als recognize the impor­
tance of t r ans it to the achievement of broad economi c and environmental 
goals, there are no general l y accepted indi cators to measure the extent 
of that achievement. 

CONCEPTS 

Transi t performance concerns are usua lly expressed in terms of 
productivity, effici ency, and effectiveness. The concept of produc­
tivity originated in industrial production, and related resource i np uts -­
such as labor or capital--to product outputs. Units produced per labor 
hour is a measure of labor productivity. Comparisons of productivity 
fr om one plant to another are poss ible because of the uniformity of the 
product and the production process. 

The application of this productivity concept to the evaluation of 
public services, and to trans it in particular, i s complicated by several 
factors. First, the product is not uniform. Some transit systems are 
oriented t o commuter serv i ce, others provide f ull service on a compre­
hens ive network of routes. Service quality and intensity vari es. Second, 
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the product--e.g., revenue vehicle miles or revenue vehicle hours--is 
not completely consumed. The level of utilization--e.g., passengers/ 
mile or passengers/hour must be considered as well. Third, the 
conditions for providing transit serv ice vary from community to community. 
For example, local transit operations are affected by such problems as 
disproportionate peak period usage and street system congestion. Fourth, 
those interested in transit performance are concerned with the overall cost 
of providing a unit of service, not just with the relative efficiency of 
one factor of production. And finally, the trad i tional productivity 
concept does not consider the price charged for a product, and whether that 
price covers the cost of production. 

Because public service evaluation concerns are broad, and since 
services must be evaluated in relation to the goals and objectives set by 
local policy makers as well as budget priorities, the term producti vity is 
used today more loosely, and usually broken down into two components-­
efficiency and effectiveness . Efficiency is concerned with both the costs 
of providing service and the relation of service outputs to resource 
inputs. Effectiveness relates to the quality of the service provided, 
and considers such things as the amount of service offered and its 
convenience to users. Many believe that the concept of effectiveness 
shou ld be broadened to include consideration of non-transportation 
related goals. 

A third concept must be added to efficiency and effectiveness in the 
evaluation of transit performance--the concept of financial performance. 
Financial performance relates to the level of public financial support 
required to sustain transit operations. Financial performance is usually 
not a consideration in the evaluation of other public services, since most 
are wholly supported by tax revenues. Although transit is now viewed as a 
public service rather than a for-profit enterpri se, the extent t0 which 
user charges shou ld cover operating costs is a question of concern to 
local policy makers. 

Given the unique characteristics of transit as a public service, 
concepts of transit performance evaluation must be appropriately defined. 
Among the issues that should be considered are the following: 

(l) What are the goals and objectives of transit service? 

(2) How are broad urban goals such as maintenance of economi c 
vitality and reduction of air pollution and energy consumption 
related to transit performance? 

(3) How important i s financial performance in the overall 
evaluation of trans it? 

The Uses of Indicators 

A variety of ratios and indicators describe various aspects of 
transi t efficiency and effectiveness; some can be used in the evaluation 
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of overall system performance and/or route performance, others in the 
evaluation of a single transit function, such as maintenance or procurement. 
Some indicators are particularly useful to those who make decisions regarding 
transit funding; others enable transit operators to improve their opera­
tions. The importance and utility of any given measure depends on the 
perspective of those interpreting it. 

From a policy standpoint, transit performance indicators reflect much 
more than the quality or economy of system management. They reflect govern­
ment decisions directly or indirectly affecting transit operations, local 
operating conditions and local transit usage patterns. For example, fare 
policies established by local decision makers greatly affect financial per­
formance indicators. Regional wage differentials affect cost efficiency 
indicators . Disproportionate peak period transit use affects labor produc­
tivity and vehicle utilization indicators. 

Clearly, comparisons of transit performance between modes or juris­
dictions should not be made strictly on the basis of indicators. Similar­
ities and differences of various communities and transit operations should 
be carefully considered, along with potential differences in data element 
definition, when making such comparisons. 

On the other hand, indicators can be a valuable aid to operators 
in the comparison of performance on different routes in a single system. 
For example, routes may be ranked on the basis of indicators such as fare 
box revenue/operating cost, passengers/vehicle hour , or passenger miles/ 
vehicle mile. Another valuable use of indicators is to trace changes in 
system performance over time. Indicators can chart cost and ridership 
trends and changes in trip patterns and overall service levels. 

Several issues regarding the use of indicators can be identified: 

(1) Can a set of standard indicators be establi shed for all 
tran sit properties, nationwide? 

(2) If so, how are they to be applied? 

(3) How do the data needs of policy makers and transit operators 
differ? 

(4) Wha t precautions should be taken to avoid misinterpretations 
of indicator values? 

Financial Performance 

Financial performance indicators cannot be classified as either 
efficiency or effectiveness measures since they reflect the combined 
effects of policy decisions, ridership, management efficiency, and the 
local operating environment. These indicators simply relate costs to 
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revenues or to service provided, and as such can help public official s 
make decisions about service and fare levels, and identify routes 
that are most costly to operate. 

The most widely used measure of financial performance is the ratio 
of operating revenues to operating costs, often named the operating ratio.* 
Operating ratios can be calculated for individual routes as well as 
averaged overall system operations. Heavily used routes may bring in 
sufficient revenues to cover their operating costs; many other routes may 
not. Thus, the operating ratio is one indicator that can help transit 
operators make service level decisions. 

Differences in overall operating ratios from one property to another 
often reflect the policy choices of local transit boards rather than 
different levels of operating efficiency. For example, two transit 
systems with similar service levels and costs will have different opera­
ting ratios if one has a forty cent fare and the other a thirty cent fare. 

Two related measures are cost/passenger trip and cost/passenger mile. 
Both of these measures reflect ridership and service levels. The first 
assigns a single cost to each trip, regardless of trip length . The second 
assigns the cost of a trip on the basis of distance traveled, giving less 
weight to short trips and more to long trips. Nationally, cost/passenger 
mile has remained steady, while cost/passenger trip has been increasing. 
This reflects national trends of increased bus miles, increased trip 
lengths, and relatively stable ridership, as well as increased costs. 
Passenger-mile data has not been collected by most properties, but should 
become available when the new Federal reporting requirements are imple­
mented (see the section on data needs). 

Some financial performance issues are: 

(l) How are f1nancial performance indicators to be used? 

(2) What is the relationship between financial performance 
and the level of public support to a transit property? 

EFFICIENCY MEASURES 

Cost Efficiency 

Cost efficiency indicators reflect the cost of sys tem operations. 
These indicators are independent of service and fare policies and ridership, 

* This definition of operating ratio is different from that used 
by the Interstate Commerce Commission. ICC defines the term as operat ing 
cost divided by operating revenue. This i s understandable as most ICC 
carriers are profitable operations and the agency need not be concerned 
with operating assistance programs. 
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but are affected by the operating environment and peak-to-base period 
ridership differentials. Common cost efficiency indicators include 
operating cost/revenue vehicle mile, and operating cost/revenue vehicle 
hour. The first relates cost directly to the amount of service provided, 
but is greatly affected by operating speed. The indicator value will be 
higher for a system with slow average operating speed and for systems 
with a high proportion of service scheduled during congested peak hours. 
Operating cost per revenue vehicle hour is much less sensitive to varia­
tions in speed. 

Labor Productivity 

Labor productivity indicators include annual revenue vehicle hours/ 
employee, total platform hours/pay hours, and annual vehicle miles/employee, 
and passenger trips/employee. These measures reflect the utilization of 
the labor force, which is a function of scheduling efficiency and the 
extent of variation in peak hour and off-peak ridership. Labor agreements 
sometimes limit split shift scheduling and the hiring of part-time workers, 
hindering transit management efforts to schedule workers for the peak hours 
only. Passenger trips/employee primarily reflects transit ridership 
levels, which are in turn influenced by population densities and urban 
configuration. 

Total platform hours/pay hours is the most precise measure of produc­
tive labor time, but data necessary to calculate this indicator are often 
unavailable. Annual revenue vehicle hours/employee is more colllTlonly used. 
The other commonly used measure, vehicle miles/employee is heavily 
influenced by system operating speed. 

It should be noted that labor productivity measures do not necessarily 
have a direct bearing on transit costs. For example, by running trains all 
day long a subway operator could probably improve performance according to 
most of the indicators discussed above. However, this improvement in indi­
cator values would be accompanied by a considerable cost increase and little 
if any increase in revenues. 

Vehicle Utilization 

Vehicle utilization indicators are similar to labor productivity 
indicators except that they relate the quantity of service provided to the 
number of vehicles operated by a property. Commonly used indicators 
include annual revenue miles/vehicle and annual revenue hours/vehicle. 
Equipment utilization rates are primarily affected by variations in peak 
and off-peak ridership--if ridership levels are fairly constant throughout 
the day, most equipment can be used all day long, whereas high peak 
ridership and low off-peak results in the use of many vehicles only during 
peak hours. Thus, equipment utilization rates are lower for transit oper­
ations oriented to commuter service. As with the similar labor productivity 
measure, annual revenue vehicle miles/vehicle is affected by system speed. 
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EFFECTIVENESS INDICATORS 

Service Utilization Measures 

Service utilization indicators are useful in evaluating the levels of 
service that should be provided on various routes in a system. When cal­
cu1 ated for an entire system, they allow comparisons of transit usage 
chrtracteristics of different localities. Service utilization indicators 
inc ,ude passenger trips/population served, passengers/revenue vehicle hour, 
passengers/revenue vehicle mile, and passenger miles/revenue vehicl e mile. 
The first measures the l evel of transit trips generated along a specific 
route, or throughout a transit service area . The others are closely re lated 
to the per-passenger costs discussed in the section on financial performance. 

Ac cessibility 

Accessi bility measures indicate the number of people who have access 
to (live within walking distance of) transit, and reflect policy decisions 
about route coverage . Percent of popu l at i on served and percent transit 
dependents served are examples of accessibility measures . 

Quality of Service 

Quality of service indicators include system reliability( % trips 
on time), and vehicle revenue miles/square mile of service area. These 
indicators reflect scheduling effectiveness and the quantity of service 
available, respectively. The first can be calculated for the entire system 
or a single route. 

Economic, Environmental, and Energy Considerations 

Although policy makers often stress the advantages of transit in addressing 
economic, environmental, and energy concerns, there are no authoritative 
indicators measuring transit impacts in these areas . Transit service can 
affect the distribution of retail sales, gasoline consumption, and vehicle 
miles of travel (VMT). The adverse effect of a transit strike on downtown 
merchants is often cited as a measure of the economic impact of transit. 

DATA NEEDS 

Studies of transit system productivity have been hindered by lack of 
a common data base in the industry. Inconsistent data element definition 
limits comparability of some performance indicators . For example, 
revenue passenger totals based on fares collected vary depending on whether 
a transit system distributes free transfers. This affects comparability 
of indicators using passenger trip data. Other particularly useful 
measures cannot be calculated because of data deficiencies. For example, 
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ratios of output per employee hour, while more precise than ratios of output 
per employee, cannot be calculated because of the lack of publicly available 
data on part time and overtime work hours of transit employees . 

Comparisons of cost-related indicators have been impossible because 
of wide variations in accounting practices . Different procedures have 
been followed in assigning costs to different cost categories--overhead, 
operations, and personnel. Personnel classification procedures (e.g., 
management vs. operations) have not been consistent. Furthermore, in some 
cases certain transit costs are omitted from the transit balance sheet, 
as, for example, when a municipal garage performs bus maintenance activities 
and costs are not attributed to the transit operation. 

Many of these problems will be corrected with the implementation of 
the Uniform System of Accounts and Records developed by UMTA with the 
assistance of a committee of transit industry representatives. This 
system, based on Project FARE, establ i shes standard data element defini­
tions that must be adhered to by all reporting properties. However, the 
system omits some more conventional data elements such as revenue and 
non- revenue passengers. Furthermore, reporting by operators will be 
annual, although some states and regiona l agencies presently require 
shorter reporting intervals. Consequently, the Uniform System will probably 
not supplant many state and regional reporting systems. 

(1) Will the new Federal reporting requirements have the desired 
effect of providing comprehensive uniform data on transit 
performance? 

(2) Will the new requirements help operators improve transit perfor­
mance, as well as provide information for performance auditing? 

(3) What further action is necessary to ensure the availability of 
adequate transit performance data? 
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Nationally, transit costs continue to rise, while r eve nues remain 
relatively stable. Financially strapped local and State governments are 
hard pressed to fund the widening gap between costs and revenues . Where the 
financial strain is greatest, local officials are showing new interest in 
pricing as a means to increase transit revenues. However, pricing policies 
that increase revenues usually limit the potential for increased ridership 
and the achievement of related transit goals, such as reduced reliance 
on the automobile and increased mobility for the disadvantaged. 

Pricing affects two aspects of transit performance- -revenues and ridershi p. 
Pricing policy can be set to maximize revenues, improving financial per­
formance, or to promote ridership, furthering other transit goals. Different 
fare structures and fare levels encourage or discourage transit trips. 
Revenues vary accordingly. 

BACKGROUND 

Public takeover of mass trans i t systems (and granting of public 
assistance to most of the remaining private systems) occured when private 
systems cou ld no longer be profitably operated. For a profit-oriented 
trans it firm, fare policy was primarily a question of economics. To ensure 
that revenues covered costs, fares were raised; runs that did not generate 
suffi cient ridership at the new fare level were eliminated. 

With public ownership, the pressures to raise fares and/or reduce service 
were eased. Public money supplemented fare revenues to support desired service 
levels and reasonable fares. Both fare and service level decisions became 
matters of public policy, determined on the basis of l ocal goals and objectives. 
Among these goals and objectives were the ma in~nance of a comprehensive 
transit network, providing mobility to those without access to an automobile; 
and diversion of auto trips to transit, hopefully reducing congestion, 
pollution, and energy consumption. Ridership was to be encouraged. Service 
coverage was expanded, fare s stabilized, flat fares instituted, and reduced 
fare programs initiated for special groups, such as students and elderly 
and handicapped persons. 

In recent years some local governments, bearing the burden of increasing 
transit costs, have begun to reconsider fare polic ies adopted at the time of 
public takeover. Some major systems have increased fares . There i s renewed 
interest in distance-based (as opposed to flat) fares, whi ch price transit 
according to the amount of service used . 

FAREBOX REVENUE AND THE OPERATING RATIO 

The level of public assistance required to operate a transit system 
is determined by the gap between costs and revenues generated . Costs are 
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directly proportional to the extent and quality of service provided. Revenues 
depend on fare levels and associated ridership. 

The operating ratio--fare box revenue divided by operating cost--measures 
the proportion of operating expenses covered by revenues (primarily passenger 
revenues).* The last year that the average U.S. trans i t property broke even 
was 1968. According to a Federal study of the impact of the Section 5 
Federal Operating Grant program, the average operating ratio in 1975 was 
47 percent, within a sample of 80 Section 5 applicants . The increasing gap 
between revenues and costs reflects increasing trip lengths, ridership losses, 
cost increases (often due to inflation), and decisions to expand service and 
hold fares steady . 

Operating ratio has become a focus of concern in jurisdictions where 
transit places increasing demands on the government budget. Some public 
officials feel that a minimum proportion of operating costs should be covered 
by the fare box. In the San Francisco Bay area, for example, the Metropolitan 
Transportation Commission has proposed State legislation that will require 
MUNI, AC Transit, and BART to recover at least 35% of operating costs out of 
the fare box. However, the recovery of operating costs may be accomplished 
at the expense of service-related goals . 

Decisions about fare policy must be consistent with service policy 
decisions. If a decision is made that fares should cover some percentage of 
costs, then there i s an implicit acceptance that service with the lowest 
operating ratios will have to be discontinued (although some cost savings 
may be achieved through management efficiencies or labor productivity in­
creases). 

Many argue that transit pricing should be considered in the context of 
overal l transportation system costs. They point out that money spent on 
transit operations may reduce costs elsewhere. To the extent that passengers 
are diverted from automobiles to transit, the need for public investment in 
expanded highway and street systems may be reduced. 

Another argument is that transit users should not be expected to pay the 
full costs of transit service, since automobile users have long been subsidized 
through government highway building programs, and since transit service furthers 
social goals that benefit the entire population, not just transit users. 

* This definition of operating ratio is different from that used by 
the Interstate Commerce Commission. The ICC defines the term as operating 
cost divided by operating revenue. This is understandable as most ICC 
carriers are profitable operations and the agency need not be concerned with 
operating assistance programs. 
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These arguments raise some fundamental pricing issues: 

(1) Should revenue~generating potential be the primary criterion for 
setting transit fares? 

(2) Should fare box revenues cover some minimum percentage of transit 
operating costs? 

(3) Should the value of overall transportation system efficiencies 
(e.g., reduced congestion, pollution, and road construction require­
ments) be a consideration in transit fare policy deliberations? 

CHARACTERISTICS OF TRANSIT DEMAND 

An understanding of transit demand is necessary to predict the effects of 
a change in fare policy. The amount of additional revenue that can be raised 
through fare increases is limited. As fares increase, patronage decreases 
to a point beyond which revenues decrease. On the other hand, there are 
upper limits to the ridership increases that can be achieved through fare 
reductions. 

For any given price and level of service, the characteristics of transit 
demand for the local area determine the resulting level of ridership and 
revenues. Transit demand varies for different groups, for different trip 
purposes, and for different times of day. Thus fare changes affect different 
groups differently--there is no single transit market. 

Demand elasticity is a measure used to describe the effect of fare or 
service changes on transit ridership. Averaged for all markets, demand elas­
ticity with respect to fares (termed fare elasticity) is low. An early figure 
long used as a rule of thumb by transit managers and regulatory agencies was 
-0.33; that is, a one percent increase in fares would result in a 0. 33% decrease 
in patronage. Studies of the effects of fare increases by the American Public 
Transit Association show overall fare elasticity varying widely for different 
cities from -0.004 to -0.97, and averaging -0.33. There have been no com­
parable studies showing the effects of fare decreases. 

Fare elasticities, however, vary for different markets. Fare elasticities 
are generally higher for the senior citizen, off-peak, and low income markets-­
price is a significant consideration, and trips may be forgone or diverted to 
another mode. Higher income and peak period (work trip) markets are less 
sensitive to fare changes; price is not a major choice criterion for these 
riders.* 

* Convenience in paying the fare is also a factor affecting rider­
ship. A study in Seattle showed that transit riders would be willing to pay 
50¢ upon boarding a bus, but would be discouraged by a fare collection pro­
cedure requiring a 25¢ payment upon boarding and upon leaving the bus. 
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Demand elasticity with respect to service changes (service elasticity) 
is significantly higher than for changes in price. Improvements in travel time, 
comfort, convenience, and dependability are far more effective in increasing 
ridership than fare reductions. In setting transit fares, policy makers must 
carefully consider the relative effects of fare reductions and service improve­
ments on costs and ridership. The cost of service improvements needed to 
achieve a specified ridership increase may be less than the cost of fare 
reductions needed to achieve a comparable resu lt. 

TRANSIT GOALS Ai~D FARE POLICY 

In establishing fare policy, public officials have two primary concerns-­
accomplishing local goals and objectives and financing transit service. While 
these concerns are complementary, usually only one or the other is addressed. 

When transit financing is a principal concern, economic criteria are 
often suggested as a basis for transit pricing. Economists suggest that transit 
be priced according to the long-term average or short-term marg inal cost of 
providing the service. Briefly, fares based on long-te rm average cost include 
the annualized costs of equipment and facilities, while fares based on marginal 
cost include on ly operating costs--the cost of providing an extra unit of 
service . Long-term average cost fare s would be appropriate for peak period 
fares, since peak period service determines equipment needs; marginal cost 
fares would be appropriate for the off-peak periods. Fare policies based 
on economic criteria could not support the opera tion of all (and in some 
systems most) routes and runs; low yield routes would have to be discontinued 
and off-peak service on remaining routes cut back. 

While direct application of economic criteria is often infeasible, fare 
policy can be manipulated to encourage or discourage ridership at different 
times of day. Increased peak period fares may reduce ridership enough to 
allow service cuts, resulting in cost savings to the transit operator. 
Similarly, lower off-peak fares can increase ridership during those periods 
when transit supply is underutilized . While probably not significantly 
increasing overall revenues, off-peak fare reductions increase system utili­
zation. 

Another means of improving transit finances through fare policy would 
be to take advantage of the characteristics of the transit mar ket , providing 
more affluent transit markets with premium quality service, priced to generate 
a revenue surplus . While such service might marginally improve transit 
finances, it is politically and legally questionable whether public services 
can be differentiated for different groups. 

In those communities where revenue generation is not the primary concern, 
fare policy may be established to further any of the following goals: 

68 



Revenue Policy and Pricing 

• Improved mobility for the poor 

• Enhanced downtown and neighborhood business 

• Reduced dependence on the automobile 

• Energy conservation 

• Reduced air pollution 

• Income redi stri bution 

Most of these goals promote increased ridership as an intent or an 
effect, either for the entire population or for a specific group. 

Improved mobility for the poor and enhanced downtown and urban neighbor­
hood business can be accomplished through fare reductions targeted for center 
city areas. Reduced shuttle bus fares encourage transit usage for downtown 
shopping. Reduced fares throughout the center city area increase transporta­
tion opportunities to lower income residents. Free fare zones have been 
implemented in some cities. The increased ridership achieved through these 
policies might be more cheaply accomplished through service improvements. 
In any case, public benefit of such policies must be carefully weighed against 
their costs. 

The goals of reduced dependence on the automobile, energy conservation, 
and reduced air pollution, are obviously linked. These are accomplished 
through increasing the attractiveness of transit vis- a-vis the automobile, 
particularly during rush hour periods. While fare policy can reduce the 
relative cost of a transit trip, investments on transit service improvements 
or automobile disincentive programs might be more cost effective . 

Low transit fares are sometimes implemented as a means of income redis­
tribution. For example, in order to gain approval of a sales tax levy to 
finance rapid transit system construction, the Metropolitan Atlanta Rapid 
Transit Authority agreed to keep surface bus fares at 15¢ through 1979 . 
The rationale for the low bus fare was that i t would benefit poor people, 
compensating for the regressive effects of a sales tax . It is not clear 
just how much benefit actually accrues to the target population, since public 
financial assistance goes to all those riding transit including high income, 
long distance commuters as well as lower income riders. 

Two i ssues regarding fare policy rationale are: 

(l) What criteria should be used to set fares? 

(2) How effective is fare policy in achieving goals such as 
reduced auto dependence and income redistribution? 
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INSTITUTIONAL CONSIDERATIONS 

Institutional and politi ca l constraints limit the ability of local officials 
to modify fare policy to accomplish desired goals . To 'begin with, fare policy 
is highly political. Fare reductions may be popular with the electorate, while 
fare increases are usually met with substantial public opposition. 

To the extent that local officials want to set fares on the basis of 
economic criteria, Federa l or State requirements may be an obstacle. For 
example, transit agencies recei ving Federal operating assistance funds are 
required to provide reduced fare programs for elderly and handicapped persons. 

A large number of organizations and actors influence fare policy decisions-­
includ ing government at al l levels and the general public, as well as transit 
agenc i es. In particu l ar, governme nt agencies that provide operating assis -
tance and fare-paying riders want a say . In order to ensure rational fare 
policy decisions, a fare-setting process must be established that provides 
appropriate roles for all t he actors. 

The following are some issues re lating to the institutional aspects of 
fare policy: 

(1) To what extent do political considerat ions dictate fare pol i cy? 

(2) Do Federal and State regulations limit fare policy flexibility? 

(3) How can those concerned with fare policy be accommoda ted in the 
fare process? 

TYPES OF FARES AND FARE COLLECTION TECHNIQUES 

Different types of fares and fare collection techniques are the tool s 
for implementing a pr icing policy. There are three basic fare types--flat 
fare , distance-based fare, and time-differentiated fare. 

The flat fare tends to encourage long trips and di scourage short trips. 
The result is that fewer trips are made than would be with a di stance-based 
fare. Flat fares, however, are very convenient for both the user and operator, 
and require the fewe st mechanica l aids. Since flat fares do not differentiate 
between trips on the basis of cost of service or value to the user , they are 
most appropriate to smaller systems, with more uniform t rip lengths. 

With a distance-based fare the price the user pays i s more proportional 
to the amount of service consumed . Sho rt trips are thus relatively l ess 
expensive to the user. The degree of sophistication of the di stance-
based fare depends on the type of fare collect ion equipment availabl e. 
Automated fare col l ection devices used pr imari ly on ra il systems enable 
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transit operators to closely relate fares to trip length increments. In most 
bus operations, simple zonal charges or transfer fees are used. Although the 
distanced-based fare relates price to the cost of service on the basis of trip 
length, it is not clear whether this fare type generates more total revenue 
than the flat fare. 

Time-di fferentiated fares have been implemented in many jur i sdict ions 
to encourage use of transit during off-peak periods, and to charge a premium 
for the financial burden of disproportionate peak period usage. In addition, 
in many systems reduced fare programs for special groups such as the elderly 
and handicapped are only in force during the off-peak periods, to discourage 
increased peak period use. It should be noted that studies of time-differen­
tiated fares in New York State showed that different fare combinations 
increased either ridership or revenues,but not both; however, the results 
of this study might not apply in every community. 

Fare collection techniques determine the feasibility of different fare 
types, and also affect operating efficiency and user convenience. Certain 
collection systems may increase dwell - times at stops and require special 
arrangements for the payment of fares, di scouraging ridership . 

On-board collection of exact fares--particularly suited to the flat 
fare structure--i s t he most straightforward method of fare collection. It is 
compatible with simple t ime-differentiated fare structures and special fare 
programs. 

Prepayment plans involve the advance purchase of a ticket, token, or 
pass. Such plans facilitate the differentiation of fares for different 
groups. Monthly passes and multi-ride ticket book s sold at reduced prices 
encourage ridership, but have little effect on revenue. In general, pre­
payment plans provide greater convenience to the passenger and increase the 
speed of fare collection. 

NON-FARE BOX REVENUES 

Because of the limited potential for increased revenue generated at 
the fare box, many transit properties attempt to find other sources of income 
to offset unrecovered costs of regular service . Charter service has the 
greatest potential for increasing revenue. Unfortunately many properties are 
legally prevented from providing charter service since they will be competing 
with private firms. Another approach that has been traditionally used by 
transit properties is the sel ling of advertising on buses or rail cars, 
although this method generates only limited revenue. Some properties, 
notably New York's MTA, have also marketed consumer products such as T-shir ts. 

Some issues concerning the potential for non-fare box revenues are: 
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(1) How do Federal and State laws or regulations restrict the 
ability of transit agencies to generate non-fare box revenues 
(e.g., through charter service)? 

(2) What other means are there to increase revenues? 
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SERVICE CHARACTERISTICS 

The principal determinants of the cost of providing transit service 
are the quantity and quality of that service. 

Within a wide range of choices, this element of cost is controllable 
through public policy decisions. The constrai nts, part icularly at the 
lower limits of choice, are the purposes for which transit service is pro­
vided in a particular urban area.l/ Most of these purposes are within 
local control; some are mandated by State or Federal action. 

Service policies and standards, in which the characteristics of transit 
service are controlled, may be based upon tradit ional practices or transitory 
pressures. Increasingly, however, as the costs of providing transit 
services have more and more effect on public budgets, service policies and 
standards are being formally established by action of the transit agency 
and, in some instances, other public agencies or bodi es that supply transit 
operating funds.Y 

Formal service policies and standards 

• Document decisions with respect to transit goals, po li cies, 
and services. 

• Guide transit management in planning, providing, and controlling 
servi ces. 

• Provide standards against which to evaluate an existing or proposed 
service. 

• Provide standards against which to evaluate transit management. 

• As s i st public bodies directing or financing transit services in 
the allocation of resources and in making determi nations wi t h regard 
to new services and the adjustment or elimination of existing 
services. 

l/ One reason for substantial increases in trans it costs are the 
changes in basic policy with respect to the provision of transit service 
which inevitably, and properly, accompany t he transition from pr ivate to 
public operation. This is not necessarily a one-ti me effect . 

Y The adopted standards of service should be attainable within avail­
able financial resources. If this cannot be done, the standard should be 
lowered to reflect what is attainable. There may, of course, be alternative 
policies and standards - - to meet specific contingencies, such as a drastic 
fuel shortage -- and there may be objectives, which exceed the adop ted 
standards , which wou ld be made effective were additional funds to become 
available. · 
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The service characteristics which are of the most significance 
in determining the cost of providing transit service are: 

• Route structure 

• Schedules 

Other service characteristics which are commonly covered in formal 
statements of service policies and standards include: 

• Load factors 

• Service reliability 

1 User services 

• Distribution of transit benefits 

ROUTE STRUCTURE 

The number of route miles over which service is provided obviously 
affects the cost of transit service. 

Transit routes are laid out so as to serve the greatest number of 
persons for which transportation is to be provided at least cost. This 
involves two major policy decisions, upon the basis of which determinations 
can be made as to the type of transit network, location of specific 
routes, and spacing between routes and stops . These are: 

(1) Identification of the clientele to be served by the transit 
system. For what purpose is public transportation being 
provided in the community? As a matter of public policy, is 
the system intended to serve principally the transit dependent, 
or is it intended also to serve some proportion of actual or 
potential choice riders? 

(2) Convenience of access to the system. The question, from a 
policy point-of-view, is (a) how far does an individual have 
to walk, or use another mode of transportation, before 
entering, or after leaving the transit system and (b) how 
convenient will it be to transfer between modes or between 
transit routes? 

Practical decisions with respect to route location must take into 
consideration other factors which may impair the rational solution to a 
problem. Some of these factors are: 
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• Tradition. Many bus routes follow buried street car tracks 
because they replaced trolley service. Changes in routing 
may not have been made because of sheer inertia, despite shifts 
in the location of the user markets.11 

• Geographic constraints . The most rational route on a map may 
not be practical on the ground because of such constraints 
as excessively steep grades, inadequate turning radii, l oad 
limits on streets and structures, lack of turnaround space, 
or chronic bottlenecks. 

• Political constraints . Route structures may be established to 
satisfy political constraints which cannot be ignored. These 
may involve demands for new routes, as well as objections to 
the discontinuance or relocation of existing routes. The elimina­
tion of excessively circuitous routing may be politically imprac­
ticable because of the objections of property owners along the 
proposed route. 

• Offsetting costs. Even minor changes in route structure, such 
as a short line extension which is in itself a service improve­
ment, may have major cost implications. The most common example 
is when a route extension makes it impossible to operate a 
schedule without additional equipment and manpower. 

The following issues should be considered in evaluating route 
structure: 

(l) Can jurisdictions afford to provide the number of 
route miles to meet their local objectives? 

(2) Does the present route system efficiently serve 
current travel needs, or are some routes obsolete? 

(3) What political and other constraints/considerations 
affect route structure? 

(4) What are the costs of route structure changes? 

SCHEDULES 

Schedules, which deploy equipment and manpower to operate service on 
establi shed routes, also have a major effect on transit operating costs. 

Y However, the old route ~ay still provide the best service for the 
greatest (or a sign ificant) number of persons. And drastic or frequent 
changes in routes are confusing to gransit users and may result in loss of 
riders with offsetting gains. 
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Frequency of service is the principal determinant of the number of 
vehicles and vehicle operators required to operate service over a par­
ticular route. In the aggregate, the level of service provided during 
the highest peak period determines fleet size and, as a result, affects 
most other system costs. 

In their simplest form, frequency of service decisions can be made 
on the basis of the intervals at which, during various times of the day, 
full loads are ready to be transported . Frequency-of-service decisions 
are, however, rarely found in their simplest form. More commonly, these 
decision s result from the establishment of policy headways, which dictate 
the time intervals between vehi.cles on a particular route during particular 
periods of the operating cycl ~: base periods, peak periods, niahts. week­
ends, and holidays. The trade-off is between the efficiency of operating 
with full loads and the convenience to the user of more frequent transit 
service. 

Other factors taken into account in building a schedule include: 

• Securing optimum utilization of equipment and manpower 
within the constraints of the current labor contract (see 
paper on Labor-1~anagement Relations). 

• The need to coordinate schedules on various routes so as to-­

facilitate passenger trans fers .V 

permit the transfer of equipment and operators to other 
routes . 

• The desirability, from a marketing viewpoint, of clock headways . .5/ 

• The desirability of minimizing trave l times for the greatest 
number of riders. 

• The practicality of usi ng short-turns to reduce service on 
the less heavily-used outer portion of a line or to curtail 
night, weekend, or holiday service.~ 

• Allowing sufficient running and recovery time to permit a 
reasonable leve l of on-time performance. 

1/ The schedule manager of a large system estimates its grid sys tem 
of routes requires 10% to 20% more service in order to provide conveni ent 
transfers than would be required for a rad ia l system of routes. 

~ A vehi cle i s at a particular stop on its route at easily remembered 
intervals, such as 9:00, 9:30, 10:00, 10:30, etc., rather than at 9:00, 9:28, 
9:56, 10:24, etc. , and at the same time each hour. 

§.J Short-turns involve turning back vehicles before t hey reach the 
outer terminal of a route. 
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There are also some factors largely external both to the transit 
operation and to policy decisions with respect to schedules which affect 
the running time of surface systems and may permit the more efficient 
use of equipment and manpower.V These include: 

• General improvements in traffic flow . 

• Elimination of traffic bottlenecks. 

• Preferential treatment for tran~it vehicles. 

Scheduling issues include the fo llowing : 

(1) What are the trade-offs between cost and service 
cons iderations? 

(2) How can agencies respons ible for traffic flow help 
shorten transit running times? 

LOAD FACTORS~ 

The number of standees to be factored into the development of a 
transit schedule involves a policy deci sion. Obviously, the larger 
the number of revenue passengers on a trip, t ,1e better the revenue- cost 
relationship for that trip. The trade-off is between cost-effectiveness 
and passenger comfort and convenience. 

Most urban transit systems estqblish a policy load factor, at least 
for peak periods, l arger than 1.0.21 This may vary with type of service. 
The tendency under publi c operation is to reduce policy load factors and 
to move toward a seat for every passenger. 

Allowable average load factors are generally specified in the set 
of service policies and standards. The most important considera t ion 
affecting user acceptability of load factors greater than l .0 appears 
to be the l ength of time which riders may expect to stand. The necess ity 
of s tanding at any time may, however, make regular transit serv ice unavai l­
able to some elderly and handicapped persons and unacceptable to some 
choice riders. 

J/ Savings in running time of less than a full headway may be worth­
whil e in terms of better service to transit riders, but they do not permit 
cost savings . 

~/ Ratio (sometimes expressed as a percent) of the number of riders 
to the number of seats, measured at the maximum l oad point on each route. 
At 1.0 (or 100%), all seats are filled and there are no standees. At 1. 25 
(or 125%), all seats are filled and standees equal one-quarter of the seated load. 

2/ Regulatory agencies frequently establi sh maximum load factors for 
privately-owned carr i ers. 
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Load factor standards raise these questions: 

(1) What are the trade-offs between costs and user comfort? 

(2) What is the priority of user comfort among transit 
objectives? 

SERVICE RELIABILITY 

Transit service is reliable when: 

t Schedules are adhered to.10/ 

• No scheduled trips are missed. 

Service policies generally include on-time performance standards. 
The minimum acceptable on-time performance is usua~ly less when headways 
are short (say 10 minutes or less) than for longer headways.ill 

High l evels of service reliability are not attained without costs. 
The policy trade-off is between those costs and the effects of service 
unreliability on the ability and willingness of individuals to use the 
transit system.lY 

A high level of service reliability requires: 

• The building of schedules which allow sufficient running 
and recovery time to permit the schedule to be run, under 
varying (but not extreme) conditions of traffic and weather, 
within the acceptable limits of on-time performance . 

10/ In no circumstances should transit vehicles run ahead of schedule . 
The definition of on-time erformance used locally may include trips which 
are a f ew minutes usually not more than 5) late. 

1l/ Although there is no "standard" standard in this area, acceptable 
on-time performance on short-headway schedules may well range between 75% 
and 85%, while acceptable levels on long-headway schedules will be closer 
to 95%. 

11/ A separate question for policy consideration i s the extent to 
which the system should be capable of providing at least basic services 
during unusual emergency conditions , such as a severe blizzard or flooding . 
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• A level of mechanical inspection and preventive maintenance 
which minimizes road failures of equipment (see the paper 
on Internal Management for a discussion of maintenance 
practices). -- -

• Adequate operator training and supervision, including prompt 
and adequate supervisory response to abnormal operating conditions 
and emergencies. 

USER SERVICES 

The term user services, as it is employed here, covers a wide spectrum 
of services and amenities which facilitate the use of the transit system 
and add to passenger comfort and convenience. In some instances, these 
services and amenities may be directly related to efforts to attract 
new transit riders. In other instances, while they may incidentally 
have this effect, they are intended primarily to serve present riders. 

In large measure these are accessory items, not as significant in 
transit operations as route structure, schedules, or service reliability, 
yet significant enough to be considered at a public policy level and to 
be incorporated into a formal set of service policies and standards. 

While the costs of providing these user services are easy to ascertain, 
their benefi ts are difficult to quantify. No really accurate means yet 
exists, for example, by which the effectiveness of transit marketing 
programs can be judged. Nor is it yet possible to quantify the value 
of bus stop shelters, readily-available and easily-used timetables, or 
telephone information services. 

The listing which follows is necessarily incomplete. It covers the 
more common user services, comments briefly upon them, and provides a 
basis for further exploration of their relationship to transit produc­
tivity. 

A. Printed Schedules 

Most transit systems have made substant ial improvements in recent 
years in the provision of printed ("hand") timetables for the use of riders 
and prospective riders. The principal improvements have been --

• Greater availability on transit vehicles, as well as through 
mai lings and the use of literature racks in public places . 

1 Increased usefulness, through the use of better maps and 
more readible typography. 

B. Telephone Information Services 

Transit telephone information services have been justly notorious 
for their busy signals . Many systems, with the aid of public funds, are 
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building up their telephone information facilities, losing fewer calls, and 
providing a wider range of telephone information. An outstanding example 
is the establishment by the Regional Transportation Authority, through 
arrangements with Chicago Transit Authority, of a telephone information 
service which operates on a .24-hour basis and covers all types of local 
transportation services in the seven-county area of Northeastern Illinois. 

C. Posted Schedules 

A few transit systems post schedules at bus stops. These are ex­
pensive to prepare and revise if they are tailored to the stop. They are 
al so extraordinarily subject to vandalism and weather damage. It may be 
less costly, and at least as effective, to give headways rather than 
scheduled times and to include this information on the bus stop sign 
itself . 

D. Bus Stop Signs 

The trend is toward more visible and more easily identifiable bus 
stop signs. Bus stop signs may display route information. Less frequently, 
they also display fare and schedule information--the problem here being the 
costs of updating to reflect changes in fare structure and schedules. 

E. Employees as a Source of Transit Information 

Despite all the expenditures for timetables and informational services, 
the principal source of information about routes, transfer points, schedules, 
and fares is still the transit employee. And a large proportion of the 
observation s of transit patrons with regard to a transit system concern 
the degree to which its employees are courteous and helpful . How well 
transit employees perform these public relations and marketing functions 
appear to be directly related to (l) employee training, (2) supervision, 
and (3) management attitudes. 

F. Bus Stop Shelters and Benches 

Many trans it systems have embarked upon programs to provide bus stop 
shelters at the most heavily-used bus stops and benches at those less 
heavily used. The costs, particularly of shelters, are substantial, and 
in exceptional cases only can the expense of lighting and heating be 
justified. 

The principal concerns are (1) the development of criteria whi ch 
locate these amenities where t hey are most needed and whi ch insure equity 
in their distribution, (2) possible objections from ad jacent businesses 
and residents, and (3) architectural treatments which are consistent with 
the neighborhoods in wh i ch shelters are located and which at the same t ime 
facilitate maintenance, di scourage vandalism, and do not offer oppor­
tunities for street crimes. A policy issue upon which much local 
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emotion may be expended is whether or not to accept benches or shelters 
which are provided without cost to the transit system because they carry 
advertising. 

G. Transit Marketing 

Transit marketing probably has three purposes, although only the 
first is a marketing function in the strict use of that term. The three 
purposes are: 

(1) Increasing transit patronage. 

(2) Developing community understanding of the need for public 
transportation services and their value to both users and 
non-users. 

(3) Reducing vandalism directed against transit facilities. 

Marketing staffs attempt to accomplish these purposes through 
a wide range of techniques including advertising, posters, flyers, 
mailing pieces, hand schedules, radio and television spots, exhibits, 
special promotions, and personal contacts with civic groups, cit i zen's 
associations, schools, and other groups. There are problems, however: 

• There are no commonly accepted tools available by which the 
effectiveness of a marketing program can be judged. 

1 Marketing goals wi th respect to increasing transit patronage 
are usually diffuse and may well be counter-productive. 

What kind or rider is the transit system trying to attract? 
Choice riders? During what periods? Those who do not have 
access to other means of transportation and who would use the 
system if they were aware of what it offered and knew how 
to use it? Those now using another means of transportation? 

For what purpose is the transit system trying to attract 
new riders? What are the real trade-offs between increased 
transit costs and external benefits, such as the reduction 
of congestion or air pollution and energy savings? To what 
purpose, for example, does the transit system in a smaller 
city try to attract choi ce riders during peak periods if 
this wi l l require additional equipment and manpower? 

Issues regarding us er service include: 

(1) What are the locational and des ign considerations 
for bus stop shelters and benches? 

(2 ) What i s t he relationship of marketing to transit 
finances and service quality. 
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(3) What are the cost implications of marketing 
program targeted to increase peak reriod ridership? 

(4) How can the effectiveness of a marketing 
program be evaluated? 

DISTRIBUTION OF TRANSIT BENEFITS 

Title VI of the Civil Rights Act of 1964, as amended, provides that 
no person in the United States shall, on the ground of race, color, or 
national origin, be excluded from participation in, be denied the benefits 
of, or be subjected to discrimination under any program or activity receiving 
Federal financial assistance. Discrimination on the basi s of sex is pro­
hibited under section 12(f) of the Urban Mass Transportation Act of 1964, 
as amended, and section 324 of the Federal-Aid Highway Act of 1973. 

Service policies and standards should conta in specific cri teria for 
the establishment and maintenance of equity in the provi sion of transit 
service. 

PARATRANSIT SERVICE 

In low-dens ity areas (which may embrace the entire area of a small 
city or the l ess-densely populated sections of a larger city), it may be 
possibl e to reduce transit service costs and provide a high degree of 
mobility by substituting paratransit service, using publicly or privately 
operated smal l or intermedia te- si zed veh icles , for regularly scheduled 
transit service on fixed routes during all or part of the day. Thi s 
may be the only practicabl e means of providing mass transportation service 
in low density areas. 

Paratransit service may be operated as a combi nation of scheduled 
service on fixed routes and demand-respons ive service. Ordinarily, however, 
service i s provided in response to indivi dual requests, made at some minimum 
specified time before service i s needed. The vehicle fleet i s centrally­
dispatched and the schedule and route for each trip i s laid out so as to 
pick up and transport to their desti nations as effi ciently as possible 
those per sons who have requested service. In suburban areas, demand­
responsive service can be used as feeders to; and distributors from, regular 
transit routes. 

The types of service whi ch can be provided and the di spatching tech­
niques which can be employed are so varied and compl ex as to preclude 
further description here . In any event, demand -- respons ive service must be 
careful ly and skillfully ta i lored to local requ irements and conditions. 
Service policies and s tandards shoul d be set forth in the same manner as 
those for conventional transit servi ces. 
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SPECIAL SERVICES 

For the purposes of this paper, two kinds of special service are 
identified and briefly discussed: 

• Contract service. 

• Special service (including speical equipment on regular 
routes) for elderly and handicapped persons who are unable 
freely to use regular transit services. 

A. Contract Service 

Contract services are those mass transportation services which are 
provided under some form of contract which pays or guarantees the cost 
of providing the service. Such service may be provided on a onetime 
basis, or it may continue over a period of time. Ordinarily, the use of 
the service is restricted to a specific group, such as the employees of 
the firm contracting for the service or the members of a church group. 
The purchaser may pay for the service, or may contract to make up the 
difference between what the rider pays through the fare box and the con­
tract price. 

Contract services are easy to provide, because the need i s known in 
advance and the contract can be declined if the facilities to provide the 
service will not be available. And contract services are quite likely to 
be the only services provided by a publicly-owned carrier which not only 
pay for themselves but can be made to return a profit. 

Two constraints upon the provision of such service by publicly-owned 
carriers outside the carrier's urban area are the restriction on charter 
bus operations contained in section 3(f) of the Urban Mass Transportation 
Act of 1964, as amended, and the provisions of Title 23, U.S . Code, which 
relate to the use of highway funds for transit purchases. The provision 
of school service under contract is restricted by section 3(g) of the Act 
and by similar provisions in Title 23. 

The effect of these restrictions on some publicly-owned transit systems 
has been to reduce charter revenues substantially and, as a result, to 
increase the need for local, State, and Federal financial aid. 

B. Special Service for Elderly and Handicapped Persons 

For elderly and handicapped persons who are able to use freely regular 
transit facilities and equipment, the best assurance of mobili ty is a strong 
basic transit network serving the entire urban area, accompanied by special 
efforts to see that concentrations of such individuals are well-served by 
regular routes, and special fares. 
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For those who are unable to use regular service, special efforts must 
be made. These include (1) designing and equipping regular transit facilities 
and equipment so as to make it usable by them and (2) providing specia l 
service. Standards with respect to the provision of transit service for 
elderly and handicapped persons are prescribed, in the case of transit sys­
tems receiving aid under the Urban Mass Transportation Act of 1964, as 
amended, by the U.S. Department of Transportation . .!l/ 

The principal modifications which are available as options in the 
design of standard transit buses to make them more readily usable by elderly 
and handicapped persons who cannot freely use regular equipment are: 

• A kneeling device, which lowers the right front end of the 
vehicle so as to decrease floor height above ground level 
to not more than 24 inches. 

• Wheelchair lifts, ramps, and tie-downs 

Aside form the initial capital costs (a lift currently may add $7,000 
to the price of a bus), the major concern among transit operators with 
respect to these devices is their possible adverse effects on maintenance 
costs, overall schedule times, and service reliability. The impact cannot 
be factually ascertained until experience i s avai l able on the bas i s of actual 
operating conditions.1.i/ 

Regulations issued by the Urban Mass Transportation Administration on 
September 23, 1977, require the use of standard specifications, effective 
September 30, 1979, for Federally-assisted purchases of full-sized urban 
t rans it buses . These specifications require a s tationary floor height of 
not more than 18", and a ramp for boarding and exiting. 

Special services, usually wi th small vehicl es, some of which are 
equipped with wheelchair lifts or ramps and tie-downs, are already available 
to subs tantia l numbers of elderly and handicapped persons in most urban and 
rural areas. 

1lJ 23 CFR Part 450 (41 Fed. Reg. 18235, April 30, 1976); 49 CFR 
Part 609 (41 Fed. Reg. 18236-41, April 30, 1976; 41 Fed. Reg. 45842, 
October 18, 1976; 42 Fed. Reg. 9654, February 16, 1977; 42 Fed. Reg. 
13816, March 14, 1977); 49 CFR Part 613 (41 Fed. Reg. 18234, April 30, 1976; 
42 Fed. Reg. 48339, September 23, 1977) . 

141 Bi-State Development Agency (St. Louis, Missouri-Illinois) has 
60 lift-equipped buses (out of a fleet of 938) which it will place in service 
on 10 lines for a one-year pilot program to determine the effects on 
schedul es, recovery t ime, maintenance costs, and riders. Ninety-seven 
more lift equipped vehicles are to be added on a t otal of 17 lines by 
December 1977. 
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These services are operated principally by public and private non­
profit health care and welfare agencies for their own particular clientele. 
Federa l funds may be used under section l6(b)(2) and a variety of cate­
gorical grant programs administered by the U.S . Department of Health, 
Education and Welfare.15/ 

There is considerable indication that sufficient equipment is already 
available in urban areas to meet a substantial portion--if not all--of 
the need for special services, provided that it could be used jointly and 
dispatching were coordinated by a central agency . This possibility 
should be explored in developing regional plans for the transportation of 
elderly and handicapped persons under the Federal guidelines mentioned 
earlier._!Y 

Issues regarding 1pecial services include: 

(1) What is the finan cial impact on transit agencies of 
restrictions on charter bus operations? 

(2) What are the institutional considerations involved in 
substitution of dema nd-re spons ive service for fixed 
schedule service? 

(2) What are the comparative costs and benefits of equipping 
standard transit buses with special equipment so that 
they can be accessible to elderly and handicapped persons, 
and providing special services to such persons? 

(3) How can central agency coordination of special services 
be accompl i shed? 

~ Section 16(b)(2) of the Urban Mass Transportation Act of 1964, 
as amended, made Federal aid in mee t ing the special needs of elderly and 
handicapped persons available to private non-profit organizations . 

.!Y The institutional barriers are signi f icant. Local agencies 
re s ist the loss of direct control over "their" vehicles. And it is commonly 
be lieved that HEW policies and regulations prohibit joint use. One place 
in wh ic h a conso lidated sys tem of vehicle use, servicing, maintenance, 
and dispatching has been achieved, however, is Bedford and Somerset 
coun ties, Pennsylvani a, where a consolidated system also operates across 
county lines. 
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LABOR/TRANSIT PRODUCTIVITY BACKGROUND 

In order to effectively discuss the issues surrounding labor/manage­
ment relations, it is important t o have an understanding of labor and the 
labor movement in the transit industry. 

Briefly, the transit industry is highly unionized , with transit 
unions dating back over one hundred years. The three major unions repre­
senting transit industry employees are the Amalgamated Transit Union (ATU) , 
the Transport Workers Union (TWU), and the Un ited Transportation Union (UTU) . 
All three unions are AFL-CIO affiliated. 

An overwhelming percentage of the t r ansit companies have long-stand ing 
collective bargaining contracts. Most of these companies have one union 
representing their employees. In some instances where the system is large, 
management may have to negotiate with two or more unions representing the 
employees . However, this is often avoided by setting up joint bargaining 
discussions. 

An increasing need to study the productivi ty of employees evolved 
from the post World War II decline in the profitab i lity of the industry. 
In addition, the industry's growing dependence on operat ing assistance 
provided by Federal, State and local gove rnments has given rise to the 
following ques tions: 

(1) What impact has the infusion of Federal assistance 
had on productivity? 

(2) What increases in transit productivity are possible, and by 
what means (technology, work rules, etc.) ? 

(3) To what degree can increases in "productivity" contribute to 
improvements in overall transit performance? 

One essential element in increasing transit performance through higher 
productivity gains is cooperation between l abor and management. In general, 
relations between labor and management in the transit industry are good. 
"Most transit contract disputes are settled by arbitration . . . strikes 
affect a much smaller portion of the labor force in transit than in many 
other industries . Although the frequency and severity of transit strikes 
have increased in the past decade, in 1974 the number of employee days 
lost as a result of work stoppages constituted only .18 percent of the 
total working time . . . "1 The fac t that public employee strikes are 

1 John R. Meyer and Jose A. Gomez-Ibanez, "Improving Urban Mass 
Transportation Productivity" , (Febr uary 1977) pg. 68. UMTA study. 
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illegal in some states has certainly been a factor in maintaining this 
low work stoppage percentage. 

One labor/management issue is representation at the bargaining table. 
Labor sometimes claims that it is very difficult for them to deal with 
people representing management who are neither their counterparts nor have 
the final say on negotiated matters. Labor has at times been for~ed to 
negotiate with each representative separately. To address this problem, 
labor is calling for a "single authoritative counterpart" that can speak 
for all of those involved. However, there may be some advantage to labor 
in its dealings with multiple management representatives, in that a 
separate pledge might be extracted from each negotiator. Management has 
a tendency to send staff persons into negotiations without giving them 
significant direction or authority, claiming that the certainty of inter­
vention by local public officials discourages upper echelon management 
personnel from participating in the negotiations. The intervention of 
local officials into the bargaining process, has increasingly been viewed 
by both management and l abor to be confusing and frustrating.* 

Labor and management have not been very successful in actively 
negotiating for productivity improvements (except in the recent New York 
City supplemental labor agreement). In remarks given in Atlantic Beach, 
Florida in March 1976, Louis J. Gambaccini (Vice President and General 
Manager of the Port Authority/Trans-Hudson Corp.) speaking about Labor 
and Management in the Future of Public Transportation stated, "If wages 
and benefits were accompanied by productivity gains, then their impact would 
be less of a threat to our industry. For example, on the Port Authority/ 
Trans-Hudson (PATH) System, train operators were offered a $1.21 hourly 
increase--at the time almost a 45% increase in the basic rate--in the first 
contract after public takeover in 1964. However, the cost of the wage 
increase was, in the years to follow, more than offset by jobs which we 
were able to eliminate . No employee on the property was furloughed and 
more importantly no employee was given an unreasonable workload. However, 
in return for a large wage increase we were able to eliminate scores of 
work rules which would have required us to continue filling unneeded jobs 
in the future." 

There are several variables which contribute to the labor/management 
relationship. Firstly, there are those variables which are dictated by a 
contractual agreement. Variables such as these can be negotiated at the 
bargaining table, but once adopted are usually strictly adhered to. The 
use of split shifts, part time employees, seniority rules, and discipline 
rules all fall under this category. A second set of variables are manage-
ment oriented. It is up to the discretion of management to determine such 
things as the level of service , vacation schedules, absenteeism rules, personnel 
and administrative prerogatives. A third set of variables are those 
governed by traditional practices, which, due to their longevity, become 
expected customs which are difficult to break away from. Fourth are 

* Decision from the Third Circuit Court of A~~eals en bane , State of 
New Jersey, September 22, 1977 Amalgamated Transi t Union vs. Governor 
Brendan T. Byrne, (D.C. Civil No. 76-698) . 
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external variables and staggered work hours which impact directly on many 
of the daily activities and practices of both labor and management. 

This issue paper will present each of the four variables: Those 
dictated by 1) contract 2) management 3) traditional practices and 4) 
external measures, and then will dis cuss those elements of the l abor/ 
management relationship which are affected by these variables. The 
paper will examine from a labor/management viewpoi nt what methods and 
technologies might be implemented to assist all concerned in increas­
ing productivity savings. The paper will then go one step further to 
pose the question that--even if there is an increase in productivity 
savings wil l this contribute to an overall improvement in transit per­
formance? 

THE LABOR CONTRACT 

The labor contract di ctates the core of the labor/management re lation­
ship. Negotiation of the labor contract, therefore, is very important. 
The art of negotiating a labor contract is a key to assuring productivi ty 
i mproveme nts, as the elements discussed during negoti ations can all be 
designed to yield productivity returns. 

A. Work Rules 

Work rules in the transit industry are periodically updated in contract 
negotiations. Although work rules vary greatly among properties, labor 
and managment have agreed, for the most part, on the need to change work 
rules t o meet new service and equipment demand s , and have done so. Yet 
there may be room for further changes. " ... The most important of these, 
by far, is adjustment in work rules governing operators ... since ... [they] 
constitute the largest single group of transit employees. 112 

Work rules governing craft-organized employees are the most restric­
tive because of the large number of unions representing them and the 
special nature of the craft employees' jobs. Labor feel s that changing 
the9e unique work rules for the craft employees might bring more tension 
and confusion than productivity gains. 

The following are some issues concerning the negotiation of work rules 
in the labor agreement: 

(l) To what extent, if any, will the realignment of work rules 
increase labor productivity? What are the overriding 
external factors here (both positive and negative) ? 

(2) Do the work rule requirements being included in labor 
agreements reflect prevailing conditions? 

(3) How can the impact of work rules on l abor productivity be 
measured? 

2 John R. Meyer and Jose A. Gomez-Ibanez , "Improving Urban i·lass 
Transportation Productivity" (February 1977), p. 77. UMTA study . (However, 
it is important to recognize that the role of the operator is more pronounced 
in surface transportation than in rail transit). 
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B. Scheduling 

Scheduling may be affected by sections of the labor contract that, i f 
negotiated properly, can yield productive returns . Management feels that 
work schedules can be revised to increase the utilization and effectiveness 
of each employee or crew. 

Of major concern to labor are the changes in load factors associated 
with increased headways. Labor feels that an increase in headways from 5 
to 10 minutes, which provides the vehicle with additional passengers, consti­
tutes a productivity gain. Management contends that such an increase in 
headways is merely a service reduction measure, and as such, not an increase 
in productivity at all. Another problem here is that oftentimes unions will 
not permit operators to work on more than one transit route, which also 
hampers potential productivity gains. 

Average operating speed has a direct i mpact on schedule efficiency. 
Therefore, data on system averages should be examined an d evaluated . Labor 
contracts often specify recovery, turn-in, and accident report times, which 
may not reflect actual operating needs. Recovery time--an important com­
ponent of the vehicle' s schedule--is affected by several factors: trip 
frequency, roundtrip running time, and traffic variations throughout the 
day . Accident report times are preset, regardless of the actual time 
required. 

Important scheduling issues include: 

(1) How will changes in times affect productivity? What 
changes are possible? 

(2) How can adjustments be made to the schedule without 
upsetting work rules? What adjustments are these? 
What impacts on work rules will these changes have? 

The option of utilizing split shifts and part-time employees is also 
dictated by the labor contract. Labor agreements often offer the driver a 
12-hour day with a four-hour break somewhere in the middle of the day. The 
driver is to be paid for the hours worked (usually eight) plus spread-time 
compensation . The issue is whetner work can be given after the peak hours 
to prevent spread-time requirements? 

By contrast, part-time employment is generally prohibited by labor 
contracts. Labor contracts usually clearly stipulate the amount and l ength 
of both split and straight shifts. 

The key issues involving part-time drivers and split shifts are: 

(1) What can be done with the extra drivers available during 
the off-peak hours to make the system more productive? 
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(2) Will utilization of drivers during the off-peak for 
non-driver-related tas ks result in service improvements 
and increased productivity, or merely higher labor 
costs with limited or no productivity gains? 

(3) What are the alternatives to split shifts (i.e., 
having the driver perform different tasks during 
the off-peak period)? What are the productivity 
payoffs of such strategies? 

(4) Can an increase in straight shifts (with just the 
normal lunch and coffee breaks) and advances in 
run cutting techniques yield any significant 
labor productivity results? 

Another item that should be negotiated during labor contract dis­
cussions is the concept of overtime versus "new hires". Here again the 
question must be asked: Which is the most cost-saving procedure--paying 
full-time workers overtime to perform necessary peak tasks, or hiring 
additional employees to handle these jobs? 

These 
about work 
new hires. 
approaches 

are difficult questions. Labor is understandably concerned 
loads and about the choices between overtime employees versus 
Through compromises a satisfactory program utilizing both 

might possibly be achieved. 

C. Vacations 

Vacations as a right to the employee are covered under the labor 
agreement. However, the details of vacation scheduling are directed by 
management . 

( l ) 

( 2) 

D. 

Under what circumstances is the use of the extra 
board or the use of overtime employees for vacation 
relief the most cost-saving procedure? 

To what degree should management become involved 
in the scheduling of vacations? 

Wages 

Wages are an important issue in every labor/management discussion. 
In recent years, wage gains within the industry as a whole have exceeded 
increases in the cost of living (this followed a period during which 
wages were held down due to declining revenues). The transit industry 
now has relatively high wages compared to other public sector activities . 
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Important issues in this area include: 

(1) Should wage increases be meas ured and evaluated on a 
historical basis? An industry-wide basis? 

(2) How do transit industry wages compare to those of 
other municipal employees? For what levels of 
government? Are such comparisons fa i r? Valid? 

(3) Do the above methods for determining wage increases 
provide any leeway for the discussion of productivity 
improvements? 

(4) How do split-shifts and overtime payments affect the 
transit employees' wages? 

(5) Is the New York City approach--tying cost of living 
increases to productivi ty improvement programs and 
returns--a practical one? How app l icable is it to 
other jurisdictions? 

(6) With the growing fiscal crises in many cities today, 
are the recent approaches for increasing transit workers ' 
wages reasonable? 

With the discuss ion of wage increases comes the topi cs of fringe 
benefits, seniority, and job security . For example: 

(1) Is it productive to tie hiring and promotion procedures 
closely to seniority, as most transit compani es now do? 

(2) What mechani~ms can be developed to give both labor and 
management a fair part in evaluating performance? How 
would such an evaluation affect job security? 

(3) Shou ld fringe benefit increases be tied to productivity 
increases along with w~ge increases, or shou ld they be 
negotiated separate ly? 

Once labor and management have finished negoti ating the issues of 
work rules, shift requirements, run cutting advances, part-time drivers, 
split versus straight runs, overtime versus new hires, absenteeism, 
vacations, wages, fringe benefits, seniority rules and job security 
stipulations, the next step is the appli cation of the labor agreement 
to the operation. 

Defining what each side means by producti vity and productivi t y savings 
is important from the outset. The labor agreement could all too quickly 
become a useless document if these definitions are not agreed to before 
the implementation process begins. 
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MANAGEMENT 

There are elements of the labor/management relationship which are not 
contractual, but rather -governed by management itself. An examination of 
these factors reveals the opportunity for both productivity savings and gains. 

A. Scheduling 

Scheduling,as described earlier, is covered under the labor contract . 
However, assignments on the schedule board,as well as scheduling policies, 
are directed by management. 

(1) How can the schedule board affect productivity ga ins? 

(2) What scheduling policies can be implemented to aid 
performance and productivity? 

B. Absenteesism 

Absenteesism is a problem which often t roubles labor/management rela­
tions. When employees who can afford to do so take days off (without pay), 
gaps on the scheduling board result. 

Possible solutions and measures to address this issue include: 

(l) Should work rules b·e updated to reduce unnecessary 
absenteeism? 

(2) What impact does this type of absenteeism have 
on overtime? 

(3) Should names on the extra board be increased to 
avoid overtime payrnents7 

(4) Should adjustments in the sick call rules be made to 
compensate for the problem caused by excessive 
absenteeism? 

C. Vacation Scheduling 

Vacation scheduling is also a critical topic which management has a 
great deal of control over . Key issues involved here include: 

(l) How can economical control of vacation scheduling 
be dealt with in contract negotiations? 

(2) What impacts do vacation schedules have on productivity? 
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Management is also responsible for personnel and administration. 
Hell-planned employee recruitment and selection processes are essential in 
order to further improve labor productivity. The transit industry custom 
of promoting from within the company may have discouraged many well-trained 
"outsiders" from pursuing jobs within the industry. The attrition policy 
which many of the companies have been forced to adopt will act as a 
further deterrent to balanced recruiting . 

What are needed are programs which reach out to the college campus and 
t he vocational high school to encourage students to prepare for a career 
in the transit field, and which ensure them that positions will be available 
for them to enter. UMTA has funded such training programs in several 
areas , from management to maintenance. 

Promotion and merit increases are incentives in some transit jobs, 
bu~ in others, there is littl e room for monetary increases. Some operators 
begin the first year at a high wage rate, but have little opportunity for 
monetary advancement thereafter. One way to ensure increased performance 
is to provide labor incentives in salary and wage agreements. If these 
incentives are reached early in the employment career, performance may fall 
off. 

Key questions to consider include; 

( 1 ) Should employee recruitment and selection 
programs be expanded? 

(2) 

(3) 

Should future training programs be established? 

Will developing promotion programs which reflect 
the work of the driver improve morale? 

(4) Should first year wages be lowered to create room for 
monetary growth in the future? 

It is management who determines level of services, 
and who is ulti ma tely responsible for employee morale. 
becomes obvious that management plays a crucial role in 
transit performance and productivity . 

TRADITIONAL PRACTICES 

service reductions, 
It therefore 
guiding both 

Many customs and practices have become built-in elements in labor/ 
management relations. As described earlier in this paper, emp loyees tend 
to grow accustomed to practices which are not dictated by the labor contract . 
Yet, when management decides to eliminate or change these practices, problems 
arise amongst the employees. It is very difficult for management to "get 
back something" after it has become a traditional practice. Key issues 
here are: 
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(1) How significantly do traditional practices affect produc­
tivity levels? 

(2) What can management do to help define and regulate traditional 
practices? ... what can labor do? 

EXTERNAL MEASURES 

There are factors which seemingly have no direct link to labor/ 
management relations, but when examined closely are shown to have a great 
impact on this relationship. These factors develop outside the control 
of either labor or management, and vary widely in scope (from surface 
congestion to Section 13(c) of the 1964 Urban Mass Transportation Act). 

One of these external measures is the peaking problem. The peaking 
problem is of concern to both labor and management. John R. Meyer and 
Jose A. Gomez-Ibanez state in their report to UMTA (Improving Urban Mass 
Transportation Productivity, p. 82) that ''since only minor adjustments may 
have a significant impact on labor productivity and costs, both labor and 
management might benefit from negotiating changes that partially alleviate 
the peaking and operator scheduling problem." Questions to be asked here 
are: 

(1) What traffic control measures can be implemented to 
alleviate the peaking problem? 

(2) Can work schedu les be restructured to lighten the 
peak burden? 

(3) How might staggered work hours in other industries 
and businesses help? Under what circumstances will 
staggered work hours result in under-utilized transit vehicles? 
In lower load factors during the peak period? What 
are the other impacts of such strategies (latent 
demand, etc.)? 

(4) Should changing headways through advanced run-cutting 
techniques be considered productivity improvement? 

Surface congestion, including parking problems~is another measure which 
should be evaluated. 

(1) How can surface congestion be dealt with during 
peak hours? ... off peak hours? 

(2) Can the alleviation of surface congestion result 
in productivity gains? 
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A third external measure which has direct impact on labor/management 
relations is Section 13(c) of the 1964 Urban Mass Transportation Act. 

Section 13(c) was included in the 1964 Act because of two concerns 
which were advanced vigorously by organized labor: 

(1) That public bodies which acquired the assets of 
privately-owned companies, using Federal aid, 
would not continue the recognition of existing 
labor organizations. 

(2) That changes in organizations, operating methods, 
and technology made possible through Federal aid 
would result in a worsening of the positions of 
individuals with respect to their employment. 

The statute sets out five specific provisions: 

(1) the preservation of rights, privileges, and benefits 
(including continuation of pension rights and benefits) 
under existing collective bargaining agreements or 
otherwise; 

(2) the continuation of collective bargaining rights; 

(3) the protection of individual employees against a worsening 
of their positions with respect to their employment; 

(4) assurances of employment to employees of acquired mass 
transportation systems and priority of reemployment of 
employees terminated or laid off; and 

(5) paid training or retraining programs. 

The administration of Section 13(c) is vested in the Secretary of 
Labor -- the original version of the Section, which vested this authority 
in the program administration, having been amended during floor debate. 
The Secretary of Labor determined that the most equitable means of admin­
istering Section 13(c), when there was an existing labor organization, was 
through the negotiation of an agreement between the transit operator and 
the union. 

Currently, most operating assistance projects are covered by a National 
Agreement, negotiated between the American Public Transit Association and 
the major unions, to which transit operators and local unions may become 
signatories. Capital ·projects are covered by individually negotiated 
contracts, which ordinarily are carried forward (piggy-backed) to cover 
subsequent capital projects. 
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The bas ic provisions of both types of agreement follow the specific 
requirements of Section 13(c). 

Section 13(c) protects the existing collective bargaining rights of the 
employees of acquired systems and sets forth the protection 1vhi ch will be 
afforded transit employees in the event that their positions are worsened as 
a result of a Federally-aided project. Some transit managers feel that 
Section 13(c) also limits the possibilities of effecting increases in 
operating efficiency. 

Several issues are posed by section 13(c): 

(1) Does Section 13(c) strengthen the position of labor 
i n negotiating labor agreements other than those 
specifically related to Section 13(c) itself? 

(2) To what extent have negotiated Section 13(c) 
agreements gone beyond the intent of the act? 

(3) Does Section 13(c) hamper management efforts to 
improve transit operating efficiency? 

Also external in nature are support programs which have the potential 
of assisting labor productivity. 

Some recently developed programs have been designed to expedite 
transit planning, management, and operations, and at the same time intro­
duce cost savings into the system. 

RUCUS is a computerized run cutting and scheduling system. RUCUS 
schedulesboth operators and vehicles much the same way as that done 
manually by the industry. By computerizing trips, blocks, and runs, however, 
RUCUS can develop a schedule with many alternatives rather quickly. 

Because RUCUS has not been widely used, measuring its effectiveness 
has been difficult, and of limited value. San Diego, Fort Worth, Syracuse 
and Portland are major cities currently using the RUCUS system. Some claim 
that RUCUS has been more valuable in the development of run cutting schedules 
than it has been in developing drivers' schedules. RUCUS does offer 
the potential to large firms of effecting productivity improvements through 
the use of computerized scheduling. Yet, just how much productivity savings 
can be achieved cannot be determined until more companies begin employing 
the system. 

The UMTA Act as amended requires that all recipients of Federal transit 
operating money will be required to report cost and revenue data in a uniform 
way. The industry has been working with UMTA on Project FARE to develop and 
implement such a uniform reporting system, which could have some long-range 
productivity implication s. 
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AGREEING ON WHAT PRODUCTIVITY IS 

No matter how one categorizes the variables discussed in this paper, 
one fact holds true throughout: unless labor and management agree on 
a definition of productivity, gains can never be measured. 

For both labor and management to agree on the definition of productivity 
is a difficult and often seemingly imposs ible task. The current situation 
in i~ew York City involving negotiations between unions and the Emergency 
Financial Control Board (EFCB) is an example of where labor, management 
and the local governing agency could not agree on such a definition. The 
supplementa l labor agreement signed by the transit unions and the transit 
authority (TA) calls for cost-of-living adjustmen ts to be tied to labor 
productivity improvements. The TA and the un i ons at once set out to es­
tabl i sh programs that would yield high productivity improvements. Seventy­
two programs were identified by both the TA and the unions as productivity 
programs. The programs also included newly developed tracking systems for 
revision of vacation schedules; control of sick leave; reductions in the 
number of pay stations; extended cl eaning cycles; reduction of manning in 
token booths; increase of relay repair output in signal shop maintenance; 
car insepction--new standards, increase of productivity in renovation and 
sweeping; requirement of medical proof for sick leave after first five in­
stances; and reduction of quota for yard jobs for road motorman. 

When the cost of living adjustments recently came before the Emergency 
Financial Control Board for approval, 50% of the productivity savings claimed 
by the Transit Authority and the transit unions were declared invalid. The 
EFCB declared these savings invalid on the grounds tha t the programs estab­
lis hed to produce the savings were service reduction programs rather than 
productivity improvement programs. For example, EFCB took the position that 
cutting back on man-hours and employees by closing token booths represented 
a service reduction savings no matter how much more work was allocated to 
the remaining employees. EFCB further claimed that if a headway was 
stretched from t\vo to four minutes the sav ings was the result of service 
reduction--even if the driver ended up carrying twice the usual amount of 
passengers. 

Labor's reaction to these positions and rulings was one of astonish­
ment . Negotiations are now taking place to decide which programs actually 
qualify as labor productivity programs. Labor feels that when an extra 
burden is placed upon its employees which results in an increase in output, 
such an increase should be considered a productivity improveme nt . 

The key problem here is that no single definition of "productivity" 
has been established . Had all the parties concerned agreed to a definition 
before finalizing the Supplemental Labor Agreement, many of the problems 
could probably have been avoided. Critical components to such agreements 
should include: 
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(1) Agreeing to a definition of productivity before 
finalizing the labor contract; 

(2) Discussing the differences between service reduction 
programs and productivity programs; and 

(3) Discussing and defining other ambiguous terms related 
to productivity or the labor contract. 

CONCLUSION 

Improving labor productivity in the transit industry is perhaps the 
single most significant aspect of transit system performance. There seem 
to be many opportunities for realizing such improvements--provided the 
affected parties agree that such actions are to their mutual advantage. 
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Significant opoortunities for improvement may exist ~nth~ internal mana~ement 
of transit systems .1 In terms of benefi~s, improvements ~n th~s area are u~li~elt 
to be as significant as those discussed in the papers on Ser~ice Characteri~tics 
and "Labor-Management Relations." However, they o!fer p~tential for_wo~thwhile 
savings and -- perhaps of equal importance -- for improving the public image of 
transit systems. Improvements in thi s area include: 

• Management techniques 

• Employee training 

• Insurance and claims 

• Internal security 

• Capital investment 

• Purchasing and stores 

• Facility location and design 

• Maintenance 

MANAGEMENT TECHNIQUES 

Transit systems in many instances have been slow to accept and use management 
techniques whi ch are common in both the private and public sectors. These include 
techniques in such areas as policy and procedural development, organizational and 
functional analysis, personnel management, budgeting and financial management, 
management by objectives , ma nagement infonnation systems, public relations, and 
marketing.2 

The development of general management skills, where these have been neglected, 
is an essential objective of transit management in the last quarter of the 
Twentieth Century. The issue here is how to best introduce such management techniques 
to transit agencies. 

1 Many of the ideas advanced in this paper are drawn from a talk by Philip 
J. Ringo, President, ATE Management and Service Co., Inc., at the APTA Mid-Year 
Meeting, Norfolk, Virginia, on May 18, 1977. Mr. Ringo is a member of the UC/PTI 
Productivity Planning Group. 

2 These skills are of general application and do not require detailed dis­
cussion here. The items which follow (in no significant sequence) are of more 
specia li zed applicability to the management of transit sys tems. 
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EMPLOYEE TRAINING 

Transit systems traditionally train new vehicle operators. In a typical bus 
system the training period may extend over a period as long as three to five 
weeks. Transit systems also usually provide retraining on the basis of accident 
records and supervisory reports. 

The need for retraining as a preventive measure is not widely recognized. 
There is, however, evidence that chargeable accident rates can be reduced by a 
retraining period for operators in the 22 to 25 year age group eighteen months 
after the initial training period. Appropriate time periods for retraining other 
age groups need to be determined. 

Systematic training and retraining in other areas, such as maintenance, is 
desirable as a means of retaining and increasing skills levels and updating 
techniques. Training requirements may be expected to increase with the intro­
duction of new transit vehicles and such features as wheelchair lifts and floor­
level change mechanisms. 

Training needs in these and other areas -- such as management skills -- can 
be determined by systematic skills inventories and the development of a training 
program designed to meet specific needs. 

INSURANCE AND CLAIMS 

The costs of insurance and claims handling vary widely among transit properties. 
Accurate and complete records of accidents and claims are essential in order to 
handle individual claims properly and to analyze the carrier's experience as a 
basis for action to reduce claim cost . 

Recent increases in liabili ty insurance rates and, in some instances, inability 
to find an insurance carrier willing to write transit liability insurance, have 
led many systems to institute self-insurance programs and to buy insurance only 
to protect against the largest claims and catastrophic incidents. 3 

In either case -- whether the transit system carries first-dollar coverage 
or is self-insured -- constant attention to the reduction of claims costs, through 
improved safety programs and improved methods of claims handling, can minimize the 
effects of the i nflated settlements experienced in recent years. 

Issues in the area of insurance and claims include: 

(1) How can liability insurance rates be stabilized? 

(2) What are the costs and benefits of self-insurance? 

3 In a typical 200-bus system with a good safety record , combined insurance 
and safety costs rose from $275,000 in 1973 to $500,000 in 1977. This represented 
4.9% of costs in 1973; 5. 6% of costs in 1977. 
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INTERNAL SECURITY 

Internal securit , as the term i s used in this paper, refers to protection 
against loss from 1 cas h handling, (2) theft of tools, parts, and supplies, 
and (3) vandalism. The trade-off i s between actual and potential exposure and 
the costs of protecting against loss or damage. 

Despite clai ms to the contrary, no one has yet brought forth a fare collection 
and cash handling sys tem that cannot be broken. Protection agains t the loss of 
cash requires (1) fare equipment and cash handl ing fac ilities tha t are as nea r ly 
foolproof as the state of the art permi t s, (2) periodic reviews of the procedures 
for collecting and handling cash, (3) peri odic review of fluctuations in revenue 
which may indicate losses of cash, (4) follow-up of circumstances indica t ing that 
an empl oyee may be living beyond his known means and of tips from other employees, 
transit ri ders, and others, and (5) regular use of professiona l checkers on both a 
planned and random basis . 

The theft of tools, parts, and suppli es can be made more difficult by the use 
of secure storage areas, inventory controls, separation of such fu nctions as 
purchasing, receiving and issue, and f orma l requisition procedures . Secure 
storage should al so be prov ided for employee-owned tools. 

Vanda l ism is a con t inui ng concern of the transit industry. Although the 
frequency and severity of incidents varies greatl y among properties, it is li kel y 
that these variations more accuratel y reflect the local environment than they do 
efforts of the transit system to prevent or reduce vandalism. 

A major problem is the di ffic ulty of apprehending pe rsons who commit vandal­
i sm aga inst vehicles and the reluctance of vehicle operators to become involved in 
s i tuations fr om which persona l injury may result . One metropo l itan area bus sys tem 
ha s markedly reduced vandalism by t he use of radio alarms, which ha ve resulted 
in the apprehension by police patrols of more than 90% of the observed vanda l s on 
board its buses. 

Many sys tems make regular vis i ts to schools, and arrange vi s i ts of classes to 
the transit facility, in an effort to change attitudes toward the abuse of vehicles 
and other facil ities. Littl e info rmation is available on the effectiveness of 
these and other programs aimed at reducing vandali sm. Further research is needed 
in this area. 

Aside from these effort s to control and reduce vandalism, considerable work 
is being done in the development of vandal-resistant (or easily repa ired or cleaned) 
surfaces and fixtures. An unmet need i s some better way of exchangi ng information 
concerning such developments. 4 

4ouring the earl y 1970's, many transit systems were experi ment i ng with vanda l­
resistant substitutes for window glass, yet no private or public resea rch organi­
zation took up this common pro bl em on a systematic basis. Why? Because it was 
t oo mundane! The r esu lt : Each sys tem had to learn the hard way that, for example, 
some glass subst ·itutes were very good -- except tha t they were flammable . 

103 



Internal Management 

CAPITAL INVESTMENT 

The transit industry in the past has been financially unable -- and in many 
instances has also been unwilling -- to try new methods and new hardware. And, 
outside the industry, the tendency has been to focus research efforts on exotic 
long-range hardware, rather than on those things which might solve current problems 
and increase the efficiency of existing systems. 

Little has been done, for example, to increase the fuel efficiency of transit 
vehicles, to develop more efficient ways of collecting fares, or to use the kinds 
of software that are co1T111only found in other industries. Many transit agencies 
are still reluctant to invest in two-way radio systems, in spite of the example of 
private industries with much less complicated dispatching and operating conditions. 
Again, this is an area where more research and information sharing is needed. 

Despite these generalizations, significant developments have occurred in such 
areas as the computerized scheduling of vehicles and manpower (RUCUS) and computer­
ized records and controls in surface vehicle maintenance (SIMS).5 

Issues concerning investments to improve the operations of transit systems 
include: 

(1) What technological innovations are needed to increase 
the efficiency of existing systems? 

(2) How can transit agencies take advantage of SIMS and 
RUCUS? 

PURCHASING AND STORES 

The transition to public ownership introduced (or made possible) changes 
in . the purchasing methods employed by transit systems. 

The most discussed and controversial change has been the shift to competi t ive 
procurement practices, in part mandated by regulations relating to the expenditure 
of Federal grant funds and in part required of local public agencies by State law 
or local ordinances.6 Whether competitive procurement results in higher or lower 
prices in the long run, or in better or inferior products than can be obtained 
without competition in procurement, is the subject of debate within the industry 
and elsewhere. Nevertheless, and without regard to these debates, it is likely 
that public policy will continue to insist upon competitive procurement whenever 
public funds are involved. 

5 Estimates of savings which may be obtained through the use of RUCUS in 
run-cutting range from 2% to 4% .of driver costs. 

6 Despite criticism of the Federal requirements of competitive procurement, 
many States apply even more stringent requirements to municipalities and local 
authorities. 
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Within the framework of competi t ive procurement, savings and product improve­
ment can be achieved through the use of procurement techniques which have been 
devel oped and used by pri vate industry and government si nce World War II. 

In routire purchases, pa rti cul arly of smaller recurring items, the purchasing 
agent can survey the mar ket to learn where and what the best bargains are at a 
parti cu lar time . The frug al homemaker does this every week. One company, which 
habituall y bought paper towels under annual contracts, found by reading newspaper 
advertisemen t s that the same quality towel could be bought mo r e cheaply at the 
corner supermarket . 

Cons i de ra bl e savings -- lower prices and shared admini strat ive costs -- may 
be poss ible through the use of State or loca l annual supply contracts or by com­
bin ing requirements with those of the city or another public agency. Considerati on 
can be given to comb ined purcha sing arr angements with other transit sys tems within 
the region . 

Stores. Although economic reorder points can be determined and used as a guide 
in establ i shing inventory l evel s, current uncertainties in lead times and the 
degradation of serv ice reliability which results from an excess i ve number of 
vehicles deadl ined for l ack of parts, make a fa t inventory more acceptabl e than 
in other situations. In many cases the penalty is sma l l: lost interest . 

A major expense in stock r oom management arises ou t of the need to stock 
parts for more than one make of vehicle as a resul t of competitive procurement 
po licies. Short of the development of a standard bus , ther e appears t o be no 
so lut ion to this probl em that does not negate competiti ve procurement policies . 

Key questions regarding purchas ing and stores are: 

(1) What are t he advantages and disadvantages of competit ive 
procurement? 

(2) How can the probl ems with compet itive procurement be 
ameliorated? 

(3) How sign ificant are the savings res ul ting from inventory 
r educt ion? 

FACILITY LOCATION AND DESIGN 

Faci lity location and design i s an area in which ma j or long-term savings can 
be real ized through adeq uate planning and r ecognit ion of transit operating and 
mai ntenance requirements. 

When existing facilities are inadequate or obso lete, the decision depends 
l arge ly upon the relative advantages between renovation and new construction. 
At this time, in sys tems with more than one operating s t ation, the trade-off 
bet ween the location and number of facilit i es should be examined . 
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Storage, service, and maintenance facilities should be located so as to 
minimize deadhead mileage and time. The least costly site may in the long run 
prove a very costly alternative to one better located in tenns of the requirements 
of the transit system. Whenever new facilities are to be built, a location study 
should be made to determine the best alternative locations in relation to current 
and prospective service configurations, permissible land uses, site development 
problems and costs, environmental impacts, and land costs. 

The facility should be designed with the assistance of persons familiar with 
transit requirements and local operating conditions, so as to eliminate excessive 
hostlering, time-consuming and accident-causing backup movements, and other 
undesirable design features. Because the design of transit facilities is an 
infrequent occurrence, local architects should not be expected to design this kind 
of facility without such assistance.7 

MAINTENANCE 

Equipment maintenance is the second largest item in the transit system expense 
budget. This is an area in which efficiency measures can be developed and in 
which comparisons -- with other transit properties and with comparable operations 
in other industries -- can readily be made. 

Some maintenance standards may be included in a formal statement of service 
policies and standards (see the paper on "Services Characteristics"). These 
include: 

• Average and ma xi mum vehicle age and mileage, based on an 
analysis of the relative benefits and costs of (1) keep 
and repair, (2) rebuild, and (3) replace. From this is 
derived the short-term vehicle replacement schedule . 
This, in turn, supports the short-term capital budget . 

• Mechanical and operational inspection intervals and 
coverage. 

• Service standards, including first echelon maintenance, 
cleaning, and washing. 

• Preventative maintenance standards, based on the need for 
reliability of service and the trade-off between preventative 
maintenance and breakdown maintenance. 

7The Urban Mass Transportat ion Administration has available a guide to 
transit facility layout that will also be of assistance in this area. 

106 



Internal Management 

• Minimum standards of acceptable performance in areas directly 
related to service reliability and passenger convenience and 
comfort, such as the frequency of road calls and the service­
ablity of special equipment (e.g., air-conditioning, wheelchair 
lifts). 

Other policies and standards which affect maintenance costs but are not 
reflected in the formal statement of policies and standards are developed and 
documented through experience and reference to manufacturer's manuals and other 
sources. Some of these aids, such as manuals describing maintenance procedures, 
should be made available on an industry-wide basis . 

More or less elaborate systems are available for recording mainentance 
histories, evaluating the performance of mechanics, scheduling inspections and 
routine maintenance, assuring that defic i encies noted by vehicle operators or 
inspectors are corrected in a timely manner, and otherwise controlling and 
reporting on maintenance operations. The type of system needed, and the amount 
which can effectively be expended on its i nsta l lation and operation, depends 
principally on the size of the vehicle fleet. 

Issues with respect to maintenance are: 

(1 ) Should national standards be es t abl i shed for transit 
maintenance? 

(2) What are the costs and benefi ts of a computerized 
maintenance records sys tem? 
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INTRODUCTION 

Section 3: Background Papers 

ISSUE PAPER: TRANSIT PERFORMANCE INDICATORS* 

APTA Productivity and Efficiency Task Force 

The resources available to operate public transit systems and services 
are constrained by the limited funds available for all public services. 
Maintaining adequate mobility in the face of these budgetary constraints 
requires that transit facilities and equipment be used so as to generate 
the most transportation service from the reosurces devoted to this purpose. 

Maximizing transportation performance requires a comprehensive, inte­
gral approach to all modes, since no mode operates in isolation from the 
others. One element of that comprehensive approach is the improvement of 
public transit performance. 

To accomplish the improvement of transit performance, transit managers 
must collectively take a leadership role in developing, implementing, and 
evaluating transit performance indicators which the public and sponsoring 
funding agencies can accept and understand. Such active participation by 
transit agencies will help to assure that indicators are appropriately 
defined and applied. 

The purpose of this paper is to accomplish the following: 

• To provide guidance for defining the concepts of "efficiency", 
"productivity", and "effectiveness". 

• To suggest a system of indicators which will provide a balanced 
and appropriate basis for measuring system performance. No 
attempt will be made to recommend quantitive measurement ranges 
for these indicators since such measures are totally dependent 
on local operating policies and conditions. 

THERE IS A UNIVERSAL NEED FOR INDICATORS OF TRANSIT PERFORMANCE 

The continuing demand for demonstrating that public financial support 
for transit at the Federal, state and local levels is paying off dictates 
that transit managers develop a set of rational indicators of performance. 
In accomplishing this objective, the following considerations should be 

* This paper has been adopted as an official APTA policy statement (see 
Appendix to this paper). 
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taken into account: 

• Performance indicators are useless unless the system's goals 
and objectives are explicitly stated. Goals and objectives 
for a system should be closely related to community goals and 
national transportation goals when available . Furthermore, in 
evaluating the performance of any one system over time, that 
performance must be weighed against changing policies and 
objectives. 

• Perfonnance indicators are most readily applicable for use i n 
the examination of the historic trend of a transit operation's 
performance, whether the operation be an entire system, a 
division, a class of transit service within a system, or a 
single route. 

• Performance indicators can also be used to compare different 
transit operations within a system at the same point in time. 
Comparisons among systems of their individual performance indica­
tors should be avoided since too much depends on independent 
variables at the local level over which transit operators and 
funding agencies have no control. If systems are carefully 
selected, gross comparisons of performance indicators can be a 
useful diagnostic tool for an individua l transit manager to 
determine how his system compares to other systems/areas with 
similar characteristics. 

• "Macro-performance measurements" such as impact on air quality, 
congestion, community development, mobility of the handicapped 
and elderly, energy conservation , quality of life, downtown 
viability, travel-time, mode split, avoided highway and other 
infra-structure construction, and similar transi t impacts are 
important indicators of the effectiveness of a transit system, 
but are beyond the scope of this paper. The primary focus of 
this paper i s to emphasize t he need for short-term strategies 
to upgrade the measurement of transit system performance . 
Considerable additional work needs to be undertaken in developing 
meaningful macro-measures of transit performance before they 
can become a useful component of this effort. 

• No single indicator truly reflects the performance of a 
system or its management. 

• There is a need for si mpl i city in the indicators developed i n 
order for them to be easily understood . 

THE CONCEPT OF "EFFICIENCY" AND "EFFECTIVENESS" 

This paper i s concerned only with the definition of efficiency and 
effectiveness as they relate to transit performance . The broader term 
productivity is often used as a basic element of performance, but because 
of definitional problems, it is strongly recommended that it not be used 
in the future. 
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Effectiveness: The degree to which outputs are consumed or 
utilized, and/or relative measures of the quality of outputs 
provided. 

Efficiency: Amount of input(s) required to produce various 
units of outputs; a ratio of the quantity of outputs to the 
quantity of resource inputs. 

WHAT IS THE BASIC INDICATOR OF TRANSIT SYSTEM EFFECTIVENESS? 

The key indicator of transit system effectiveness is ridership 
expressed either in number of passengers or in passenger-miles but not 
by farebox revenues . The amount of farebox revenue collected is inappro­
priate as an indicator of transit system effectiveness, particularly for 
comparison purposes, because of the wide variations in fare structures 
among systems, resulting primarily from local policy decisions. While 
riders hip is an easy concept to understand,it is not always reported on 
the same basis, making valid comparisons of two systems or of one system 
to a national trend or average difficult. 

Reasonable indicators of effectiveness include: 

• total ridership, 
• ridership by category of rider, 
• ridership per route mile of service, 
• ridership per vehicle mile, 
• ridership per vehicle hour, 
• ridership per capita, 
• ridership per employee, 
• ridership per dollar of expense. 

Other useful indicators can be used to measure the quality of a 
system's operation such as on-time performance, average waiting time, 
service coverage, span of service, condition of equipment, reliability, 
safety, comfort, and convenience. These are all means to the end of 
improving a system 's effectiveness, but in most cases, can be difficult 
to express in quantitative terms. 

WHAT ARE THE INDICATORS OF EFFICIENCY? 

The basic indicators of efficiency relate units of cost or work by 
a system's employees or vehicles to units of service or other types of 
output. Examples of these kinds of indicators include the following: 

• Labor utilization indicators such as ratio of platform time 
to pay time, mechanics per vehicle, miles and/or hours per 
operator, miles and/or hours per mechanic. 

• Vehicle utilization indicators such as annual miles of service 
per vehicle or annual hours of service per vehicle. 

• Cost indicators such as costs per hour, per mile, per employee, 
per r1aer, per· µassenger-mile, per vehicle, as well as the 
percentage of total costs which each function represents. 
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FUTURE DIRECTIONS 

It is important to reemphasize that no one indicator of efficiency 
or effectiveness will reveal the relative or absolute performance of a 
system's management. Furthermore, the set of indicators illustrated above 
is not in any way meant to be exhaustive, but is intended as an example 
of kinds of indicators for which data can be reasonably obtained, which 
can be understood, and which can--when carefully and consistently applied-­
be a means of tracking the performance of any individual system over time. 
However, until transit managers appreciate the importance of instituting 
transit performance assessment systems as part of their management pro­
grams, there is little likelihood that a meaningful and realistic set of 
transit system performance indicators can be developed and implemented. 
Therefore, it is extremely important that APTA take a leadership role to 
(1) make all transit managers aware of the importance of instituting 
individual system performance assessment programs, (2) develop a consensus, 
among . transit managers and funding agencies, as to the most "appropriate" 
indicators of effectiveness and efficiency, (3) undertake the necessary 
informational/education efforts to insure that the resultant performance 
assessment systems are implemented, and (4) evaluate the impact of this 
process on improving transit system performance. 
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APPENDIX 

POLICY STATEMENT 
TRANSIT PERFORMANCE INDICATORS 

Adopted by the Board of Directors 
American Public Transit Association 

October 13, 1977 

The Board of Directors of the American Public Transit Association 
has considered the growing involvement of local, State and Federal govern­
ment in providing the financial support necessary to improve public trans­
portation services in our nation's urban areas. 

Transit operators are required to increase their accountability to 
public agencies and to the public at large. Increased attention has been 
given to measures of efficiency and effectiveness as useful tools for in­
ternal management and to enhance communication with the public. 

APTA has reviewed the attached paper on Transit Performance Indica­
tors produced by a task force of the Planning Committee . 

The Board of Directors endorses the concepts of the paper and urges 
all APTA members to individually develop and implement a system of per­
fonnance indicators. 

APTA members should use performance indicators to measure progress 
toward internal goals and objectives, to assist in the evaluation of each 
transit system from year to year, to evaluate individual improvements and 
servi ces as they are implemented, and to communicate with government agencies. 
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APPLYING PERFORMANCE INDICATORS 
IN TRANSIT MANAGEMENT 

Gordon J. Fielding 
Roy E. Glauthier 
Charles A. Lave* 

Any uniform set of transit performance indicators must be constructed 
with due regard to both their intended use, and to the limitations of 
available data. This paper presents and applies nine possible perfor­
mance indicators which might be used for annual, comparative evaluation 
of transit system performance. The nine indicators comprising this set 
rely, with one exception, on generally available operating and financial 
data; they are able to reflect changes in system management and policy 
and they minimize the effects of differing operating environments. While 
minimized in their effect, environmental factors must be included i n the 
case studies used to illustrate the application of the performance indi­
cators. 

Although transit operators are apprehensive about the use of perfor­
mance indicators, they should appreciate the benefits. Performance in­
dicators provide an opportunity to elevate the general understanding of 
transit's capabilities and costs by emphasizing the productive use of 
capital and labor, rather than focusing performance only on ridership and 
operating costs. 

Indicators can assist public policy evaluations by allowing study of 
the effect of programs over time or between different properties, and by 
indicating the return on public investment in transit. They also facili­
tate the establishment of clearly defined and measurable goals and objec­
tives for public transit. 

For management, performance indicators may serve to organize the 
volumes of data upon which decisions must be based and to signal areas 

This paper has been developed to support the i ssue paper "Concepts 
and Indicators," for the National Conference on Transit Performance, 
Norfolk, Virginia, September 19-21, 1977. It is based on work conducted 
for the Urban Mass Transportation Admin i stration under University 
Research and Training Grant CA-11-OO14, "Development of Performance 
Indicators for Transit." The views expressed herein are those of the 
authors and not necessarily those of the University of California or the 
United States Government. 

*Inst itute of Transportation Studies and School of Soc i al Sciences, 
University of California, Irvine, California, 92717. 
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which require special attention. In addition, indicators will assist in 
establishing performance goals for individual departments and routes 
within the property and the monitoring of such goals. 

INDIVIDUAL INDICATORS 

The selected performance indicators, their construction, and their 
focuses are suT11Tiarized in Figure 1. Each of these indicators has been 
chosen to reveal different attributes of transit efficiency and effec­
tiveness. 

Revenue Vehicle Hours Per Employee: As an efficiency measure of labor 
productivity, this indicator will be affected by the size of the adminis­
trative staff of a property, its peak/off peak ratio, and hours of ser­
vice. The use of a simple employee total in this measure introduces some 
error as workday and workweek lengths may differ significantly between 
properties and yet appear the same in this measure. Total employee hours 
would be a better denominator, but it is not generally available. 

Revenue Vehicle Hours Per Vehicle: As an efficiency measure of vehicle 
utilization, this indicator is affected by the service hours of the prop­
erty, the peak/off peak ratio, and the daily service vehicle/total fleet 

Indicator 

Effi ciency: 

Revenue Vehicle Hours Per Employee 

Revenue Veh i cle Hours Per Vehicle 

Operating Expense Per Revenue Vehicle Hour 

Effectiveness : 

Revenue Passengers Per Service 
Area Population 

Total Passengers Per Vehic le 

Revenue Passengers Per Revenue 
Vehicle Hour 

Operating Expense Per Total 
Passenger 

Operating Expense Per Revenue 
Passenger 

Percent Population Served 

Total 
Total 
Total 
Tota 1 
Total 
Total 

Total 
Total 

Total 
Total 

Total 
Total 

Total 
Total 

Total 
Total 

Total 
Total 

Construction Focus 

Revenue Vehicle Hours Labor Productivity System Employees 
Revenue Vehicle Hours Vehi cl e Ut ilizati on Revenue Vehicles 

Oeerating Ex~ense 
Revenue Vehicle Hours Cost Per Produced Output Unit 

Revenue Passengers 
Service Area Population 

Passengers 
Revenue Vehicles Utilization of Service 

Revenue Passengers 
Revenue Vehicle Hours 

Oecrat ing ExQense 

rCost Pee Coesomed o,tp,t u,; t 
Passengers 

Oeerating ExQense 
Revenue Passengers 

Service Area POQUlation 
Coverage Area Population Accessibility of Service 

Figure 1. Selected Performance Indicators for Transit. 
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ratio . Both of the above indicators have the advantage of using only 
physical measures of production inputs, rather than dollar measures, and, 
hence, are both relatively independent of the differences in wage rates 
between cities. Also, since they both use Vehicle Hours as their measure 
of output, they are relatively independent of differences in speed, con­
gestion, and trip length between cities. 

Operating Expense Per Revenue Vehicle Hour: As an efficiency measure of 
total inputs per unit of provided service, this indicator is affected by 
a property's peak/off peak ratio, hours of daily service, and labor 
unionization. Properties which share particular support facilities and 
services with other organizations, such as a municipal operator whose 
maintenance and accounting is done by the larger municipal organization, 
may achieve somewhat inflated efficiencies on this indicator if costs of 
such services are not fully billed to the transit operation. 

Revenue Passengers Per Service Area Population: As an effectiveness mea­
sure of the penetration of transit into its potential market, this indi­
cator is significantly affected by the definition of the property's 
service area, hence its size is subject to political considerations 
rather than management decisions. The "Revenue Passengers" statistic is 
synonymous with "passenger trips" or "linked trips." 

Total Passengers Per Vehicle: As an effectiveness measure of system 
patronage and capacity utilization indexed to an average transit vehicle, 
this indictor is affected by average trip length, rate of transfers in 
the system, peak/off peak and daily service vehicle/total fleet ratios. 

Revenue Passengers Per Revenue Vehicle Hour: As an effectiveness measure 
of system patronage per unit of produced service, this indicator is 
affected by the peak/off peak ratio, hours of service, vehicle capacity 
and average trip length of a property. The use of "revenue passengers " 
rather than "total passengers" corresponds to the evaluation of overall 
system performance on passengers served, not the segmented trips they may 
be required to make by virtue of system's route structure. 

Operating Expense Per Total Passenger: This is an effectiveness indi­
cator of total inputs per unlinked trip. This indicator and the one 
which follows, Operating Expense Per Revenue Passenger, are overall per­
formance measures for a transit system, combining efficiency (total op­
erating costs) with the system's effectiveness (passengers). As such, 
they serve the function of bringing together the two aspects of perfor­
mance evaluation into an integrated ratio. One significant problem with 
this measure is that it ignores operating revenues. A system that 
charged extremely low fares, thereby attracting more passengers, would 
look very good on this measure even though its operating ratio was very 
poor. 

Operating Expense Per Revenue Passenger: This is an effectiveness indi­
cator of total inputs per individual passenger or linked trip within a 
system. 
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Percent Population Served: As an effectiveness measure of accessibility 
of provided trans it service to an area's residential population, this 
indicator may be affected by the definition of the property's service 
area. This indicator has the weaknesses of not considering frequency of 
service and of relyi ng upon data elements which are not available from 
all transit properties at this time. A measure of walking accessibility 
to transit services will be required under the UMTA Section 15 require­
ments. 

APPLYING THE INDI CATORS 

Operating and financial data were collected from 46 public transit 
properties throughout California for fiscal year 1975-1976 . In order to 
rece i ve tax monies from California Transportation Development Act, these 
properties must submit annual reports to the state, including certain 
operating and financi al data. These annual submissions were verified 
with, and add i tional data collected from, representatives of each transit 
property. 

Al though usable data were obtained through this collection effort, we 
discovered that operat i ng and financial information available from public 
transi t operator s is generally inadequate and unreliable. Much less data 
were avail abl e than anticipated, and a significant amount of that which is 
available i s actually di ssimilar due to differences in definitions and 
generation procedures. 

The per formance ind icators described above were computed for each of 
the 46 trans it propert i es . Analysis of these achieved values has inves­
t i gated the comparability of indicator values between properties operat­
ing different service modes (fixed-route versus demand-responsive), 
between types of organization (transit districts versus municipal opera­
tors ) , and between operators in service areas with different population 
densities . These analyses found that different types of organizations 
and properties with different population densities are generally compar­
able us ing t hese performance indicators. However, demand-responsive and 
fi xed-route operator s were not found to be comparable due to the charac­
ter of services provided. Mean indicator values for demand-responsive 
and fixed-route properties are shown in Figure 2. 

Eff iciency I Eff ec t ivene ss 
Rev Veh Hrs/ Rev Veh Hrs/ Oper Exp/ I Rev Pa ss/ Tot Pass/ Rev Pass/ Oper Exp/ Oper Exp/ Percent Pop 

Employee Vehicle Rev Veh Hr 1 Svc Area Pop Vehi cle Rev Veh Hr 

Total Sample 
(46 cases ) 1,282.5 

Fixed Route 1,177.4 (38 cases ) 

Demand-Respons i ve 
(8 cases ) 1,729 .3 

I 

2,236.7 S 16. 28 I 15. 1 50,259. 6 18.7 
I 

2,263. 3 $ 17.69 I 17 . 9 58,513.3 22 .0 
I 
I 

2,123.4 $ 10.28 I l. 6 11 ,054. 0 5.0 

Figure 2. Comparison Between Fixed-Route 
and Demand-Responsive Properties 
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INTERPRETING THE INDICATORS: THREE CASES 

To illustrate the possible use of these indicators and to give a 
better feel for their relative uses, a sample analysis of three different 
transit properties is provided. Although public information was used in 
the calculation of these indicators, we have chosen not to disclose the 
identity of the properties. 

Case 1: 

Efficiency 

Rev Veh Hrs/ Rev Veh Hrs/ 
Employee Vehicl e 

1,082.8 2,498 .8 

1 Effectiveness 
Oper Exp/ 1 Rev Pass/ Tot Pass/ 

Rev Veh Hr Svc Area Pop Vehicle 

$ 23. 20 I 8 . 3 60 ,678.8 

Rev Pass/ Oper Exp/ Oper Exp/ 
Rev Veh Hr Tot Pass Rev Pass 

20.8 $ . 96 $ l. 11 

Figure 3. Performance Indicators for a New Transit Property . 

Percent Pop 
Served 

. 75 

This property is a new transit district created through the acquisi­
tion of two municipal systems and serving a low density suburban area. 
It operates fixed route services for several cities and adjoining county 
territory. 

When compared to the mean indicator scores for fixed route properties 
(Figure 2), this district rates unfavorably in 2 of 3 efficiency measures 
and 4 of 6 effectiveness indicators . These unfavorable indices for cost­
related measures and Revenue Vehicle Hours Per Employee are to be ex­
pected. As a newly-created district, it can be expected to have higher 
costs and more employees than established systems because of the start-up 
costs and special demands (marketing, planning) connected with implement­
ing service. 

The two indicators based on service area population, Revenue 
Passengers Per Service Area Population and Percent Population Served, are 
also unfavorable--the first, appreciably, the second only slightly. 
These both are affected by the large size of the property 1s service area 
and the difficulty of developing ridership when population density is 
under 500 persons per square mile. Because of the extreme dispersion of 
population in this area, it is possible that patronage cannot be de­
veloped to the level achieved in other areas. The value of comparison 
with established properties is that such compar ison provides objectives 
for such developing properties and guidance for estimating future rider­
ship and equipment needs . 

Case 2: 

Efficiency 
Rev Veh Hrs/ 

Employee 

632.7 

1 Effectiveness 
Rev Veh Hrs/ Oper Exp/ I Rev Pass/ Tot Pass/ 

Vehicle Rev Veh Hr Svc Area Pop Vehic l e 

1,476. 3 $ 17. 49 I 3.2 17,350. 5 

Rev Pa ss/ Oper Exp/ Oper Exp/ 
Rev Veh Hr Tot Pass Rev Pass 

10.8 $ 1.49 $ 1.62 

Percent Pop 
Served 

1.00 

Figure 4. Performance Indicators for a Demand- Respons ive Property 
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Case 2 is a municipal demand-responsive operator. When compared to 
other demand-responsive systems (Figure 2), this property receives un­
favorable efficiency scores, but very favorable effectiveness scores. 
The unfavorable score on employee productivity, Revenue Vehicle Hours Per 
Employee, is due in part to a data error. The statistic was computed on 
a reported figure of 11 full-time drivers, which should actually be 3 
full-time and 8 part-time. When employee productivity is recomputed 
counting 7 drivers (part-time drivers counted as½ a full-time driver) 
the indicator value is raised to 1265.4--still below average but much 
improved. This again re i nforces the necessity of clearly defined data 
items if accurate data are to be obtained. 

The unfavorable efficiency indicators, as a whole, reflect the 
limited service hours provided by this property. These indicator scores 
could be improved through lengthening of service hours, possibly with 
commensurate increases in patronage. However, this decision must take 
into considerat i on local travel desires, and the willingness of local 
agencies to contribute the additional matching subsidy. 

Case 3: 

Effici ency I Ef f ect ivenes s 

Rev Veh llr s/ Rev Veh Hr s/ Oper Exp/ I Rev Pass / Tot Pass/ Rev Pass/ Oper Exp/ Oper Exp/ Percent Pop 
Empl oyee Vehic l e Rev Veh Hr S'✓C Area Pop Vehicl e Rev Veh Hr To t Pass Rev Pass Served 

l, 177 .6 2, 338.8 $ 19. 41 I 35.2 91 ,410. l 36.2 $ . 50 $ . 54 . 97 

Figure 5. Performance Indicators f or a Fixed-Route Property. 

This property is a municipally-owned fixed-route operator providing 
service over long-establ i shed routes in a high-density service area (6929 
residents per square mile). When compared to other fixed route properties, 
it scores favorably on two of three efficiency indicators and very favor ­
ably in all effectiveness indicators . 

The one unfavorable efficiency score, Operating Expense Per Revenue 
Veh icle Hour, is approximately 10% above the mean cost for fixed-route 
properties ($17 .69). 

The property's highly favorable effectiveness scores reflect its 
well-established routes, service area density, and the probable presence of 
a large segment of the populat i on who are reliant upon transit. 

The combination of a high rating on Revenue Passengers Per Revenue 
Vehicle Hour, only slightly-above- average scores on Revenue Veh icle Hours 
Per Employee and Revenue Vehi cle Hour s Per Vehicle, and the below average 
score on Operating Expense Per Revenue Vehicle Hour suggests that few 
unproductive hours of service are provi ded. Longer service hours could 
bring all scores above the mean, yet there is no indication that any real 
benefit would be ach ieved through such act ion . 
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The preceding cases have demonstrated the utility of performance in­
dicators for the evaluation of transit performance as well as their 
shortcomings. It shows, further, that at the present state-of-the-art 
interpreting performance indicators is not a simple task. 

The effects of misreported and inaccurate data become evident when 
focusing on individual properties. The accurate reporting of uniform data 
must be achieved before systems for comparat i ve performance evaluation 
can be implemented. The reports required by Section 15 of the UMTA Act will 
provide the basis for an accurate, uniform data set . 

These case studies present one side of another issue: the direct 
comparison of properties. In these evaluations, properties were compared 
against mean values of similar properties, not against specific proper­
ties. These mean values constitute a form of ''par" against which com­
parisons may be made by either outside agencies or by the managers of a 
property. An alternative form of comparison would be to match si mil ar 
properties and then compare achieved values on the performance indica­
tors. Both these techniques are of value, yet our understanding of factors 
affecting performance indicators may be insufficient to safely permit 
direct comparison of properties on other than an informal basis at this 
time. 
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FARE CHANGES--SELECTED LOCAL EXPERIENCES 

The following case studies were condensed from the 1976 publicati on 
Transit Marketing Management Handbook: Pricing, available from the 
Office of Transit Management, Urban Mass Transportation Administration , 
U.S. Department of Transportation. The case studies illustrate the 
following pricing techniques and their effects: 

1 General fare increase 
1 General fare reduction 
1 Prepayment plans 
1 Off-peak discounts 
1 Free fares 
1 Promotional fares 

In the cases presented, goals included revenue increases, ridershi p 
increases, reduction of auto usage, retail trade stimulation, and better 
public relations. 

GENERAL FARE INCREASE 

MTA/New York City 

In 1975 the base fares on New York City buses and subways were 
raised from 35¢ to 50¢. Simultaneously, tolls on most interborough 
bridges and tunnels were raised. 

GOAL: 

To increase revenues. 

RESULTS: 

1 Ridership during 4 month period decreased about 7 
percent over previous year . This refl ected a 4 
percent decrease in subway ridership, and a 10 
percent decrease in bus ridership. 

1 Revenues during 4 month period increased about 
29 percent over pervious year . This reflected 
a 35 percent i ncreas e in subway revenues and a 
20 percent increase in bus revenues . 
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COMMENTS : 

• Before the fare change, transit ridership was down 
over previous year by about 4 percent. Thus no 
more than 3 percent of ridership decrease can be 
attributed to the fare change. This was less than 
expected. 

• Bus ridership loss was much closer to expectations 
than subway ridership loss. This apparently results 
from the increased tolls and the fact that buses 
are primarily used for intra-borough trips (requiring 
no bridge or tunnel crossing, if trip were made by 
auto). Subways on the other hand are used for most 
of the interborough trips. 

• Bridge and tunnel revenues increased while vehicles 
using these facilities decreased following the change. 
Indications are, however, that use of these facilities 
is again approaching previous levels. 

GENERAL FARE REDUCTION 

SDTC/San Diego, California 

In 1972 San Diego reduced its base fare from 40¢ to 25¢, while 
increasing vehicle miles operated about 20%. 

GOAL: 

To increase ridership . 

RESULTS: 

• Ridership has more than doubled (up 115%) and is still 
increasing. In particular, comparing March 1975 with 
March 1974 (a month during the fuel shortage) ridership 
increased another 15%. 

• Revenues have increased (estimated at about 30%). Costs 
have also increased significantly however, leading SDTC 
to subsequently increase fares again. 
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COMMENTS: 

Fare reductions do not always result in such dramatic 
ridership gains. In Atlanta, where in 1972 MARTA 
reduced base fares from 40¢ to 15¢, ridership increased 
by about 30% in three years. One factor that might 
help account for the smaller increase is that MARTA 
carri es a far higher percentage of person trips in 
the Atlanta area than SDTC does in San Diego, Apparently 
San Diego had a large number of potential transit 
riders who had not been using the service. 

PREPAYMENT PLANS 

MBA/Boston, Massachusetts 

In 1974 Boston implemented a program of selling trans~t passes ~n 
cooperation with major employers, using the payroll deduction mechanism 
to pay for the passes. Passes cost $8.75 to $17.5~ per month or $105.00 
t o $210.00 per year, varying with the type of service covered. 

GOALS: 

• To reduce auto usage for work trips. 
• To increase commitment of riders to transit. 
• To increase ridership by 30 percent over a five year period. 

RESULTS: 

• Annual passes are being sold to approximately 20,000 
employees in 117 companies. Over 100 additional companies 
have expressed interest in joining the program. 

• Annual passes account for 6 percent of transit revenues 
and 8 percent of transit riders. 

• No significant change in rider sh ip or revenues has been noted. 

COMMENTS: 

• Efforts are underway to provide a monthly pass in addition 
to the annual pass. No more employers are being added to 
the program until thi s change is implemented. 

• Although ridership and revenue have not yet shown significant 
increases as a result of the passes, the program is felt to 
be very effective in that, at minimal cost to the transit 
system, it appears to be creating the desired commitment to 
transit. 
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• Some of the administrative burden of this pass program fell 
on the employers. Their willingness to accept this reflects 
their commitment to transit in the Boston area. In addition, 
the employers are experiencing some direct benefits: 

•• Employers can use the passes as a fringe benefit, 
giving or discounting the passes to employees. 
Many employees view the passes as a fringe 
benefit even if they pay full price. 

•• Employers with limited parking facilities sometimes 
use potential employees' intent to buy the passes as 
one consideration in hiring. 

•• The passes apparently produce some reduction in job 
absenteesism. The employees are apparently reluct­
ant to waste the prepaid pass. 

•• Employers are beginning to evaluate the cost of 
providing parking to their employees in comparison 
to their costs in administering the pass program. 

OFF-PEAK DISCOUNTS 

MERCER METRO/Trenton, New Jersey 

In 1971 the 30¢ base fare was reduced to 15¢ between 10 a.m. and 
2 p.m. and after 6 p.m. on weekdays and Saturdays, and all day Sundays. 
In addition, a shopper's coupon was established, whereby merchants 
provide riders discounts on return transit trips in proportion to their 
purchases. Merchants cover all costs. 

GOAL: 

To increase off-peak transit use. 

RESULT: 

Off-peak ridership increased 50%. 

FREE FARES 

METRO TRANSIT/Seattle, Washington 

In 1973 Seattle inaugurated a free transit zone in the Central 
Business District (CBD), effective all hours, seven days a week. Ten 
buses were added to handle increased CBD ridership. 
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GOALS: 

• To reduce auto usage in CBD. 
• To stimulate retail trade in CBD. 
• To increase transit usage. 

RESULTS : 

• CBD traffic volume reduced about 2%. 

• Ridership in the free zone tripled. 

• 40% of riders indicated they had switched from other 
transportation modes; 25% indicated they had not made 
the trip before the free service. 

• Retail sales in the CBD have increased about $5 million 
a year, with a majority of the increase concentrated 
around the noon hour. 

COMMENTS: 

• Although CBD ridership increased drarnotically, auto 
usage was only slightly reduced . This policy did 
produce a major increase in retail business activity 
in the CBD. 

• There appears to have been some increase in rider­
ship in outlying zones (generally toward the CBD) 
due to the establishment of the free zone. 

• The free zone appears to have significantly increased 
mobility of people once they are in the zone, especially 
for workers during the midday break. 

PROMOTIONAL FARES 

MTA/New York City 

During 1972 and 1973 MTA initiated a half-price Sunday fare, a 
75¢ "Night-on-the-Town" ticket pennitting unlimited ridership during 
the period from 6 p.m. to 2 a.m. Monday through Saturday, and a 75¢ 
Mid-Town Shoppers' Special ticket for unlimited use during specific 
off-peak periods in the Mid-Town shopping grid. 

GOALS: 

1 To encourage people not to use cars on Sunday during 
fuel shortage. 

1 To help reacquaint population with the transit system . 

• To increase off-peak ridership. 
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RESULTS: 

• Sunday ridership increased by 30% during the first year. 

• During that same period, Sunday revenues declined 12%t 
however some lines (especially the colTllluter railroad) 
increased their Sunday revenues. 

COMMENTS : 

The effects of the 11 Night-on-the-Town 11 and"Mid-town 
Shoppers' Special" programs have not been determined. 

128 



TRANSIT GOALS AND POSSIBLE IMPACTS OF 

REVENUE POLICY OPTIONS 

GOAL A. INCREASE RIDERSHIP GENERALLYl/ 

Option 1. No fare 

Impacts : 

1 Ridership 
1 Revenues 

• Costs 

1 Other 

Substantial increase probable. 

Decrease to zero. 
Will probably increase operating 

and capital costsY. 
Will eliminate fare collection costs. 
Benefits economically disadvantaged. 
May promote needless trips and result 

in control problems. 
May be politically unpalatable; viewed 

by some as socialistic. 

Option 2. Reduced fares. (Includes general fare reduction and 
reduction in, or eliminati on of, zone and transfer charges) . 

J_nipacts: 

1 Ridership 
• Revenues 

• Costs 

I Other 

Will increase to some extent. 
Decrease. 
May increase operating and capital 

costs?J. 
Benefits economically disadvantaged. 

GOAL B. INCREASE RIDERSHIP SELECTIVELY 

Option 1. Reduced fares during peak periods. 

Impacts: 

• Ridership Will increase to some extent during 
peak periods. Some of the increases 
may be riders diverted from off-peak 
periods. 

1/ This outline deals solely with fare policy options. There may 
be other, more effective, ways of accomplishing these goal s. 

?J Whether changes in ridership will affect operating and capital 
costs depends largely upon load factors, which will vary by system, route, 
and time of the day, week, and year. 
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1 Revenues 
1 Costs 

I Other 

Transit Goals and Impacts 

Will be reduced substantially. 
May result in very high costs for 

equipment and manpower which can 
be used only during peak periods. 

Most likely option to have a favorable 
impact on congestion and air quality. 

Economic benefits flow generally to 
those who least need them. 

Option 2. Reduced or no fares during off-peak periods. 

Impacts: 

• Ridership 

• Revenues 

• Costs 

• Other 

Will increase to some extent during 
off-peak periods. 

A substantial proportion of the 
increase is likely to be riders 
diverted from peak periods. 

Will be less, unless substantial 
numbers of new riders can be 
attracted. 

Savings can be realized if enough 
riders are diverted from peak 
periods to permit reductions in 
peak period service levels. 

Economic benefits flow generally to 
those who are not regularly employed. 

Option 3. Reduced fares for specific categories of persons. (This 
option includes free fares, as well as reduced fares. The categories 
most commonly granted reduced fares are elderly and handicapped persons, 
school children, and uniformed municipal employees).]/ 

Impacts: 

• Ridership 

• Revenues 

• Costs 

Will increase ridership among the 
persons entitled to reduced fare 
or to ride free. 

Will decrease revenues. 
Will not substantially increase costs 

if restricted to off-peak trips. 

3/ Reduced fares (not to exceed one-half of regular fares) for 
elderly and handicapped persons during off-peak hours are required of 
systems receiving Federal operating assistance. 
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• Other 

Transit Goals and Impacts 

May result in a transfer of costs from 
welfare to transit budgets. 

Economic benefits flow generally to 
those who most need them. 

Presence of uniformed police and ·fire 
department employees may defer 
vandalism and disorderly conduct 
on transit vehicles. 

Option 4. 
option includes 
trips for which 
retail business 

Reduced fares for specific categories of trips. (This 
free fares, as well as reduced fares. The most common 
reduced fares are provided are those to or within a 
district, but there are many other applications). 

Impacts: 

• Ridership 

• Revenues 

• Costs 

• Other 

Will increase in relation to the area 
covered by the reduced fare plan. 

Will decrease, unless revenue losses 
are off-set by purchase-of-service 
payments. 

Will not substantially increase costs 
if restricted to off-peak trips on 
regular routes. 

Involves high costs if new services -­
e.g., a downtown circulation route 
and equipment are required. 

May help in implementing plans for 
the development of central business 
and other retail areas. 

GOAL C. INCREASE TRANSIT REVENUE~ 

Option 1. Increased fares during peak periods. 

Impacts: 

• Ridership Will decrease somewhat . .& 

Y Again, we point out that we are dealing with fare options--not 
with the general subject of how to increase transit revenues. 

§/ The impacts of increased fares are, of course, affected by the 
amount of the increase. We are assuming a reasonable increase, which will 
divert some riders from the peak to the off-peak period, but which will not 
divert any substantial numbers of journey-to-work riders to alternative 
means of transportation. 
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• Revenues 

• Costs 

• Other 

Transit Goals and Impacts 

Will increase. 

May decrease, if general decrease 
in ridership pennits service 
reduction. 

Increased revenue is gained at the 
expense of higher costs for regular 
transit users. 

Option 2. Increased fare s. (Includes a general fare increase and 
increase in, or the imposition of, zone and transfer charges). 

Impacts: 

• Ridership 

• Revenues 

• Costs 

• Other 

Will decrease, particularly among 
those who can forego trips which 
would otherwise be made. 

Wi 11 increase. 

May decrease, if general decrease 
in ridership permits service reductions . 

Increased revenue is gained at the 
expense of (1) lessened mobility and 
(2) higher costs for many who can 
least afford them. 

Option 3. Distance-based fares. (A distance-based fare is determined 
on the basis of the distance travelled by the ind ividual rider, either 
through the use of a mileage rate or zone charges. The alternative is a 
flat fare, in which the same fare is charged for each tri p without regard 
to distance). 

Impact s: 

• Ridership 

• Revenues 

• Costs 

• Other 
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No effect. 

Wi 11 increase. 

No effect, except for some additional 
fare collection costs, depending 
on the system used. 

Generally perceived as equitable, 
as cost is related to service 
prov i ded. 

Political problems may arise in 
(1) setting zone boundaries and 
(2) in cities accustomed to a flat 
fare system. 

Increased revenue is derived, general ly, 
from those best able to pay among 
the transit riding group. 



Transit Goals and Impacts 

Option 4. Transfer charges. (These are extra charges for transferring 
from one route to another). 

Impacts: 

, Ridership 

• .Revenues 
• Costs 

• Other 

Will decrease, as for a general fare 
increase for that portion of riders 
who are affected regularly. 

Will increase. 
Will increase fare collection costs. 

Transfer charges have a negative 
connotation: the rider pays now 
for the inconvenience of having to 
change vehicles one or more times.~./ 

Transfers, unless closely controlled, 
are subject to abuse and facilitate 
fare avoidance. 

Option 5. Premium fares. (Includes extra fares and charges for 
express service or for special services and equipmP.nt). 

Impacts: 

• Ridership 

• Revenues 
• Costs 

• Other 

Will increase to the extent that the 
service attracts new riders. 

Will increase. 
Impact depends upon the situation. 

-New service may require more 
equipment and manpower. 

-Improved service may permit more 
effective use of equipment and 
manpower. 

Premium service directed toward suburban 
corm1unities or persons at relatively 
high economic levels may not be 
politically palatable, even when 
excess costs are met through premium 
fares. 

Most likely options to secure additional 
revenues through the attraction of 
new choice riders. 

6/ The adverse effect may be minimized by treating the transfer as 
a pass, good in any direction over any route, for a specified period. 
Transfer time limits may also be set so as to pennit a stopover. 
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SOUTHERN CAL IFORNIA RAPID TRANSIT DISTRICT CASE STUDY 

Faced with the need to cut expenses because of reduced local 
operating assistance funds, the Southern California Rapid Transit District 
used effectively a service evaluation plan, which had been developed 
originally in anticipation of the need to distribute service increases, 
to eliminate 2 million miles of service and 134 buses from its peak 
requirement during the first 9 months of a continuing economy effort. 

BACKGROUND 

The Southern California Rapid Transit District (SCRTD) was created 
by the California legislature in 1964 to provide transit service in that 
portion of Los Angeles County lying south of the San Gabriel Mountains. 
In March 1977, SCRTD provided service for nearly 800,000 daily riders 
over 185 regular routes covering approximately 3,400 route miles. It 
used l ,954 regular transit buses during the P.M. peak period. More than 
103 million miles of service was operated in the fiscal year ending June 
30, 1976 . 

In 1971, the legislature extended the State sales tax to gasoline 
sales and a portion of the proceeds from this tax was made available to 
local transit agencies. In 1974, Federal operating assistance became avail­
able for the first time. Both of these sources of funds provide substantial, 
and relatively stable, support for SCRTD operations . 

ESTIMATED FEDERAL AND STATE OPERATING FUNDS 
AVAILABLE TO SCRTD IN FISCAL YEAR 1977 

Federal (Section 5) 

State (sales tax) 

Amount 
(millions) 

$44. l 

55.5 

Source: SCRTD Short Range Transit Plan, 1976. 

SCRTD also has operating assistance agreements with a number of local 
juri sdictions within its service area. The most significant of these i s 
the County of Los Angeles, which in 1976 provided 9% of SCRTD's operating 
budget. The County of Los Angeles' s appropriation to SCRTD has , however, 
been significantly curtailed over the pas t two years . 
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COUNTY OF LOS ANGELES OPERATING PAY~ENT 

Fiscal Year Amount 
(millions} 

1975 $27.4 
1976 15.4 
1977 6.8 

Source: SCRTD Short Range Transit Plan, 1976 

The latter development gave rise to SCRTD's current service evalua­
tion program. 

SERVICE EVALUATION PROGRAM 

Between 1973 and 1976, the operating assistance funds available to 
SCRTD from Federal, State, and local sources permitted a rapid expansion 
of service levels. By June 30, 1976, the number of buses being operated 
had increased by more than 50% and the number of miles of service by more 
than 60%. 

Year Buses Amount 
{millions} 

CY 1973 l, 756 63.8 
CY 1974 2,060 60.3 
CY 1975 2,356 91. l 
FY 1976 2 356 103.5 

In July 1175, the SCRTD Board of Directors adopted a Service Evalua-
tion Program, and in May 1976, the board adopted level-of-service 
policy guidelines. 2 These documents were intended primarily to guide the 
distribution of anticipated service increases. They now are being used to 
guide the reductions in service made necessary by the reduced County operating 
payments. With their use SCRTD, between September 1, 1976, and May 31, 1977, 
eliminated 2 million miles of service and cut 134 buses from its peak require­
ments as part of a continuing program of service reduction. 

See Exhibit l 
2 See Exhibit 2 
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THE PROGRAM IN OPERATIO:! 

In actual operation, service levels on major lines are determined on 
the basis of the loadin standards contained in the level-of-service policy 
guidelines (Exhibit 2 . Service on other than major lines is evaluated under 
the Service Evaluation Program (Exhibit l) on the basis of the service 
effectiveness standards contained in the level-of-service policy guidelines. 

Riding checks are made, generally at the rate of one line a day, by a 
group of 60 schedule checkers. Because of workload, the checks are currently 
being concentrated on "other than major lines. 113 SCRTD would like to check 
these lines twice a year, but at the present time is only able to check on 
an annual basi s. 

As a result of the on-board checks, routes are arrayed by the number of 
riders per bus hour. Those showing less than 20 passengers per bus hour are 
then subjected to more detailed analysis as low performance lines in accord-
ance with the criteria and procedure set forth in the Service Evaluation Program. 

The Planning Department then performs a detailed service analysis and 
recommends the restructuring or elimination of the line. In most instances, 
the service in the area under review can be restructured so as to improve 
bus utilization through adjustments in service levels, reroutings, line 
consolidations, and similar techniques. In a few instances only has SCRTD 
found justification for the abandonment of service. 

The recommendations of the Planning Department are considered by a 
Service Revi ew Committee (consisting of the manager of operations, manager 
of planning and marketing, comptroller, and governmental affairs offi cer) 
and, in turn, by the Board of Directors. 

The elapsed time between the point where the line check triggers act ion 
t o final deci s ion i s from one to six months, depending upon the signifi­
cance of the action proposed and the degree to whi ch it may be controversial. 

AN EVALUATION OF THE EVALUATION PLAN 

The two documents adopted by the SCRTD Board of Directors in an t i ci­
pati on of a continuing requirement for the distribuiton of service increases 
have also been effective tool s in making major service reductions. 

Those involved in the process recognize that the guidelines for the 
initial measurement of service effectiveness are what one participant calls 
"s imple-minded criteria," the purpose of which is merely to point out 

3 Thi s has required temporary deferral of periodic adjustments on the 
major lines . 
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those situations upon which the more detailed and complex analyses should 
be concentrated. In this role, the criteria function well, and the entire 
process has facilitated an orderly retrenchment of service in difficult 
circumstances. The significant points are: 

1. A rough and easily applied means of identifying lines to 
be studied in depth. 

2. A workable procedure for the analysis in depth and for 
making a final decision within a reasonable period. 

The system does not-- and this is well-understood by SCRTD top 
management- - take the place of the review of fundamental purposes and 
policies which SCRTD must undertake in the face of rising costs and possible 
further reductions in local support funds. 
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EXHIBIT l 

SCRTD SERVICE EVALUATI Ofl PROGRAM 

POLICY STATEMEfH 

Growing demand for transit, coupled with limitations on funding, 
have created a need to free underutilized buses for new service 
opportunities. Although RTD has always evaluated and adjusted its services 
in order to make the most of its resources, there is now a need for an 
explicit and co~prehensive policy statement on this i ss ue, and for the 
development of clearcut and consistent procedures to implement such a 
policy. The policy can be stated as follows: 

In order to obtain the maxi mum overall 
effectiveness in the use of public funds, 
RTD will intensify the examination of its 
operations on a line by line ba s i s , to find 
those underutilized resources which can 
be shifted to other servi ces offering greater 
potential. 

EVALUATION FACTORS 

Factors which will be considered in effectivenes s rat i ngs fall into 
three categories: 

(l) Cost, revenue and ridership re lated; 
(2) Transit dependence (individual and commun ity wide); 
(3) System integri ty . 

Cost and r evenue related factors i nclude dollar measures such as 
cost per ride or operating ratio; also fi gures of meri t like riders 
per bus hour, riders per bu s mile and peak-hour usage. Many of these 
can be obta ined directly or indi rect ly from t he data of the line Summari es. 

Transit dependence cons ider s the cha racte ri stics and needs of the 
patrons of the line: the extent of thei r access to travel alternatives 
other than transit. The most obvious means of con sider ing this fact or i s 
to determine the proport i ons of the ridership that are elderl y, hand i ­
capped, in pover ty , etc. , and where poss i ble , to determine the persona l 
importance of the trips made on the l i ne . I t al so must recognize wher e 
the bus line may be the only publi c transit connec tion t o an area. 

System integrity i s the measure of the importance of a given li ne 
to the completeness of the trans i t network . I s the line a cri tica l 
lin k in the overal l sys tem, or does it merely dupli cate other service s? 
What i s the line 's proximity to another RTD or muni c ipal bus line? 
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EVALUATION PROCEDURE, EXISTING SERVICE 

The procedure for line evaluation establishes a continuing process 
which periodically evaluates each line in the system. l~ew lines, and 
lines which fall below a minimum benefit level of performance, are given 
specdal treatment. The elements of the procedure are as follows: 

l. Evaluation Cycle. 

Analyses at two levels of detail will be performed periodically 
on each line. Line Sul11llaries, such as those already submitted to the Boara, 
will be published twice annually. They contain summary data for type (1) 
factors: cost, revenue and ridership related. 

Once each year, the more extensive Line Profiles will be 
obtained for each line, covering the factors of all three types. In addition 
to the inclusion of transit dependence and system integrity factors, the 
economic factors will be given in much more detail than is possible in 
the Line Summaries. 

These one-year and half-year cycles are envisioned as a 
continuing process. 

2. Special TreJtment for Low Performance Lines. 

In the course of the normal evaluation cycle, a few lines 
may be found to be performing very poorly. A finding that a line is 
carrying les s than 20 passengers per bus hour will automatically trigger 
a process: 

a. Supplementary line profile data would be obtained, and 
a techni ca l analysis would set forth appropriate corrective steps. The 
gathering and analysis of data to derive the evaluation factors must be 
consistent from line to line. As the summaries and profiles show where 
corrective action might improve bus utilization, recommendations would be 
made. 

b. The Board of Directors of the Southern California Rapid 
Transit District, upon receipt of the supplementary data and the recommendations, 
will then act to take whatever corrections it deems appropriate . 

c. If action by the Board includes service deletions, altera­
tions or improvements affecting present riders, those riders, as well as 
the community in general, will be given adequate advance notice of the 
al terna ti ves. 

NEW SERVICE PROCEDURE 

New services, which are proposed by the RTD Board and/or staff, local 
elected officials and community groups, riders, etc., are processed in 
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accordance with the general procedures adopted by the Board of Directors 
on June 20, 1972. Under these procedures, a New Services Review Board, which 
is a multidisciplinary top level staff group, reviews the proposal in 
accordance with the following criteria (as amended by this proposal): 

l. The District must have or be able to acquire in a reasonable time, 
the physical capability--rolling stock, ma in tenance facilities and related 
requirements--to fulfill the request. 

2. The requested service must show a potentia l for filling an exist­
ing need in the community of origin, or must constitute a new demonstra­
tion project in local publ ic transportation of potential value and utility 
to all communities. The requested service must be compatible with the compre­
hensive regional transportation concept. 

3. New service requests shou ld be considered in part from the stand­
point of the geographical location in order t hat there be some equitable 
distribution of new services throughout the District's service area. 

4. The new services granted will be geared to the Board of Director's 
annual appropriation of funds for new public transportation service experiments. 

5. If a new services request is specialized in nature; that is, a 
routing exclusively for senior citizens to shopping centers, services 
specifying minibuses, low fare service, or similar types of special service, 
and would be an .obvious departure from the standard of District services 
rendered, staff would recorrrnend that the service be offered if additional 
funding from outside is provided. 

Each new service must be approved by the Board. 

If a 90-day Line Profile shows the new line to be below the 20 passengers/ 
bus hour level, the same accelerated evaluation and correction process that 
applies to other low-performance lines would be undertaken, as described 
in #2, "Special Treatment for Low Performance Lines" above. The Board 
of Directors of RTD will have the option of eliminating the serv ice at this 
time, or continuing the service for a six-month trial period. 

ADOPTED: July 2, 1975; amended November 5, 1975 
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EXHIBIT 2 

SCRTD LEVEL-OF-SERVICE POLICY GUIDELINES 

Increases in tax support for transit have enabled SCRTD to expand 
services to a level far greater than that which could be supported by fare 
revenues alone. As a result. the District has an obligation both to its 
riders and to the general taxpaying public to provide a wide distribution 
of transit service while making effective use of available resources. 
This has created the need for an explicit statement of policy to define a 
consistent rationale for distributing service throughout the District's 
service area. 

Assuming the availability of funds and equipment. it is the District's 
policy to maximize transit accessibility and mobility within its service 
area, consistent with the following accessibility and service effectiveness 
objectives. 

ACCESSIBILITY: 

A. Population coverage. These objectives apply to local service only, 
which for this purpose is defined as service with four or more stops 
per mile and with no restrictions on passenger boarding or alighting. 

(l) In areas where population density is greater than 8,000 per square 
mile. service with a weekday base headway of 30 minutes or less 
will be provided to within one-quarter mile of 90% of the population. 

(2) In areas where population density is 4,000 to 8,000 per square 
mile, service with a weekday base headway of 30 minutes or less 
will be provided to within one-half mile of 90% of the population. 

(3) In areas where population density is 4,000 or fewer persons per 
square mile, service with a weekday base headway or 60 minutes or 
less will be provided to within one-half mile of 90% of the population. 
This statement will represent the minimum service standard through­
out the service area. 

8. Line Spacing. The population coverage objectives imply spacing objectives 
(e.g. spacing of one-half mile or less in at least one direction for 
areas with population density greater than 8,000 per square mile). 
Appropriate spacing will vary according to terrain, the street system, 
and the relative demand for travel in different directions. 

C. Loading. In order to provide an accessible and dependable transit 
system, headways on local services shou l d not exceed the policy headways 
described under the population coverage bbjectives. All .parts of the 
transit system should also have adequate capacity for safety and to 
attract and keep riders. 
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(1) Loading ratios for individual lines should not 
exceed 140% measured for the peak 20 minutes at the 
maximum load point. 

(2) Loading ratios should not exceed 100% for base periods 
and evenings. 

(3) Loading ratios for long distance freeway and busway 
services should not exceed 100% measured for the peak 
half-hours. 

SERVICE EFFECTIVENESS: 

New services should be designed to meet the objectives specified 
below. New or existing services not meeting these objectives will be 
evaluated for remedial action or deletion in accordance with the procedure 
for treatment of low performance lines outlined in the District's 
Service Evaluation Program. 

A. For local services: 

( 1) at least 20 passengers per bus hour (all day) 

(2) at least 2.5 passengers per bus mile in the peak period; and 

( 3) at least 1.5 passengers per bus mile (a 11 day). 

B. For exQress service: 

At least 250 passenger-miles per bus hour. 

ADOPTED: May 5, 1976 
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SEATTLE METRO CASE STUDY 

Seattle Metro Transit, faced with a potentially serious cash-flow 
problem, has launched an all-out effort to bring costs under control, 
while retaining a goal of increasing riders by 36% between 1976 and 1980. 

Although most of the planned actions to accomplish this are just 
underway, the approach taken by Metro Transit will be of interest to 
officials in other areas with similar problems. 

TRANSIT BACKGROUND 

Privately-owned transit service began in Seattle in the 1880's. 1 
In 1903, eleven private carriers were consolidated through the Seattle 
Electric Company. The City of Seattle opened its first publicly-bwned 
street railway line in 1912, and in 1918, under the pressures of rising 
costs, labor disputes, jitney competition, and wartime traffic demands, 
all of the private lines servi ng the city came under public ownership. 
The last cable car ran in 1940 and the last street car in 1941. The 
fleet in 1941 included 235 trackless trolleys and 213 buses. 

In 1968 and 1970, referendums authorizing construction of a rail 
trans it system failed . Subsequently the State legislature authorized 
a three- tenths of 1% retail sales and use tax for municipal corporations 
providing t rans i t serv ice on a metropolitan area basis. In 1972, the 
Mun ici pal i t y of Metropolitan Seattle was authorized by referendum to 
levy the sales and use tax throughout King County and to operate the 
regional transit system.2 

1 1884, first horse car line; 1888, first cable car line; 1889, 
first electric car line . 

2 The Municipality of Metropolitan Seattle (Metro) is a munici·pal 
corporation, originally established to provide for sewage disposal in 
the Seattle metropolitan area. Metro is headed by an Executi ve Director, 
appointed by and responsible to a 36-member Council composed of elected 
and appointed officials representing principally the local general­
purpose governments i n Metro's service area. 
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METRO TRANSIT 

Metro Transit, a division of the Municipality of Metropolitan 
Seattle, purchased the city-owned Seattle Transit System and the privately­
owned suburban Metropolitan Trans it Corporation on January 1, 1973. It 
provides service in King County (1970 population: 1.2 million) and, 
under contract, to cities in adjacent counties.3 It also provides 
incidental package service between Seattle and suburban communities and 
operates the Seattle Monorail under a cost-reimbursement contract with 
the City of Seattle. 

Metro Transit operates 75,000 miles of service on the average 
weekday over 120 routes, using 536 buses and 59 trolley coaches. The 
base fare is 30¢, with one 20~ zone. Transfer passes, good for one hour, 
are issued free. A new monthly pa ss is sold for $13 (good in one zone) 
and $20 (good in two zones) . The fare for elderl y and handicapped per­
sons i s 10¢. "Magic Carpet" on any bus wi thin the downtown area of Seattle 
is free. 

1940 
1945 
1972 
1973 
1974 
1975 
1976 

• 

A CASH-FLOW PROBLEM 

REVENU E PASSENGERS (in Millions) 

Seattle 

57.0 
131. 0 
29.2 

Metropolitan 

NA 
NA 

1. 8 

Combined 

31. 0 
32.4 
35 . 1 
38.0 
41.8 

Beginning i n 1973, Metro Trans it r ao idly increased service and 
inaugurated an aggress ive mar keting pr ogr am directed toward a goal of 
57 million riders in 1980. In three yea r s , patrona ge increased 29%. 
Bu t cos ts increased even mo re rapid ly , until they began to outstrip 
revenues and the financial ass i st ance availabl e th rough4the sales and 
use tax and Federal urban mass t r ansportation programs . 

Faced with a cash-fl ow pr ob lem of serious pr ooortions, Metro 
Transit managemen t proroses t o reta in the 1980 partonage goal while 
cutting back the rate of cost increa ses to not more than a projected 
6% annual inflation rate. The signi f i ca nce of thi s is indicated by the 
following year-end cash-f low proj ect i ons : 

3 Metro Transit is the principal ground carrier in the area. Washington 
State Ferries provide conmuter service on five water routes. There are three 
small suburban carriers operating under contract with Metro transit 

4 See Figure 1. 
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YEAR END CASH BALANCES (in millions of dollars) 

Alternative 1978 

Costs increase 6% annually 
• 4% increase in service and 

passengers in 1982 and 

Budget 

1983 0. 9 

• No 1982 or 1983 increases 0.9 

Costs increase at 9% annuall 
3% more than the assumed in­

flation rate) 
• 4% increase in service and 

passengers in 1982 and 
1983 0. 9 

• No 1982 or 1983 increases 0.9 

1979 
Est. 

(6.3) 

( 6. 3) 

(7.8) 

(7.8 ) 

1980 
Est. 

(5.6) 

(5.6) 

(10.4) 

(10.4) 

1981 
Est. 

(5.8) 

(5.8) 

(16. 0) 

(16. 0) 

1982 
Est . 

(0.3 ) 

( 1. 6) 

(18. 7) 

(16.5) 

Source : Metro Transit estimate of 5/18/77. Based on 1977 fare s tructure, 
continuation of Federal aid programs and the local sales and use tax, and 
an increase in ridership to the 57 million level in 1980. 

AN ACTION PLAN 

The objectives of the plan developed by Metro Transit to meet its 
cash-flow problem are--

• To reach its earlier goal of 57 million revenue passengers 
by 1980 

• To hold costs wi thin an assumed local annual inflation 
rate of 6% 

The attainment of these objectives requires--

• An effective program to increase ridersh ip . 
• An effective program to increase productivity. 

The following 
of these programs. 
ment and in only a 
however, suggest a 
transit properties 

sections of this paper outline the principal elements 
Most of them are still in the earl y stages of develop­

few instances are the results yet vi sible. They do, 
range of actions which could be considered by other 
in similar circumstances. 
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2.1 
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MARKETING PROGRAMS 

The Manager of Marketing has accepted a management-by-objective 
approach to the development of the marketing program. His long-range 
objective is to reach Metro Transit's goal of 57 million revenue 
passengers in 1980, while at the same time the marketing program con­
tributes to the attainment of the productivity program objectives. The 
basic strategy is to increase6riding among present transit users and to 
attract additional commuters. 

The key to this effort is placing emphasis on the new monthly pass, 
which sells for $13 (good in one zone) and $20 (good in two zones). 
The widespread use of the monthly pass is expected (1) to increase 
ridership and (2) decrease vehicle dwell-time. The 1977 objective-­
starting from a zero base--is to reach a level of 9,500 passes a month. 

Other quantifiabl e 1977 marketing objectives, and the rationale 
for them, include: 

• Increase revenue passengers to 44.5 million. This would be 
an increase of 2.7 million, or 7%, over 1976. In the absence 
of a marketing effort, it i s estimated that a recent 5¢ fare 
increase would cause a loss of 1.2 million passengers and a 
revenue shortfall of $400 ,000 in 1977. 

• Increa se household penetration by 20,000 households. This 
is based on the correlation between household penetration and 
ridership and the perception that rider households tend to 
produce additional ridership. 

• Increase one-way commuter trips among present riders from 
22 to 24 per month. Present riders are the best potential 
source of new rides. An increase of two trips per month 
would equal 1.6 million additional rides in 1977. 

• Reduce the unit costs of material production and distribu­
tion by 10%. Note that this relates to unit costs and 
does not necessarily indicate a reduction in quantities or 
t otal budgeted costs. 

5 The 1977 marketing program covers 120 pages. It provides a 
detailed situation analysis, outlines objectives and strategies, sets 
forth the year's program and budget , and provides criteria for its 
evaluation. The program i s based in large part on data collected in 
1976 during an extensive Metro Transit Attitude and Awareness Study. 

6 Metro Transit 's peak load factor is about 80%. 
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WORK RULES 

It is generally recognized that the work rules embodied in the 
labor agreement are a major determinant of transit operating costs. 
The labor agreement is reached through the collective bargaining pro­
cess, and advance speculation on the possible positions of the parties 
may interfere in that process. For the purposes of this paper it is 
sufficient to note that Metro Transit officials are reviewing, in a 
systematic way, a wide range of possible negotiation items and quanti­
fying their impacts on efficiency and costs. As a part of this pro­
gram, a comprehensive negotiations plan and handbook is being developed 
for use by the management negotiating team . 

A substantial amount of work is al so being done on the develop­
ment of a statistical approach, based on probability, to the levelling 
of manpower needs within the work rules. This involves such items 
as the trade-off between new hires and the use of overtime, assignments 
of work, vacation scheduling, and the control of excused absences. It 
is anticipated that most of these items can be reduced to fairly simple 
mathematical equations which a base planner or dispatcher can use in 
real time to determine least-cost alternatives. 

RUCUS has been evaluated in one of the small Metro Transit bases. 
Efforts are now underway to enhance its data and report capability for 
such functions as the preparation of schedule pages, run cards, time tables , 
statistical reports, and driver sign up sheets. 7 

DRIVER PERFORMANCE 

Special efforts are being made to deal with three specific pro­
blem areas which are adversely affecting driver performance. These 
are: 

• Passenger complaints involving drivers, which have increased 
by one-third in the past 18 months. 

• Chargeable accidents, which have increased substantially in 
the past 18 months, though the rate is now decreasing as new 
drivers gain experience and older drivers become familiar with 
new bus equipment. 

7 RUCUS is an UMTA-developed computer program package for Run 
Cutting and Scheduling. The package, in part, is designed to -
optimize within the work rules, the scheduli ng of vehicles (schedule 
making) and drivers (run-cutting). 
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• Unexcused absences and late reporting for duty, both of 
which have increased substantially. 

Three avenues of approach are being taken: 

• Development of a reporting and data system which is adequate 
for statistical analysis and the formulation of corrective 
strategies. 

• A study of the feasibility of applying goal-setting, 
behavior-modelling, performance appraisal, and specialized 
training techniques in improving relations between transit 
drivers and transit patrons. This study, by an outside 
consultant, is expected to be completed and the results 
ready for testing late in 1977. 

• Voluntary participation by drivers against whom a number 
of complaints have been made in a 4-hour training session 
in which role playing i s stressed. This program is based 
on a more comprehensive program developed by Southern 
California Rapid Trans it District. 

SERVICE STANDARDS 

In 1975, the Metro Council asked Metro Transit to develop a 
means of reporting productivity at the route level as a basis for 
decisions to increase or decrease transit service. 

During 1976, representatives of the planning division, along 
with consultants and citizen advisors, sel ected service indicators 
and prepared a statement of service standards. Because of their pos­
sible legal effect, the Council did not act formally on the recommended 
plan. As an alternative to formal adoption, the Council directed 
that staff recommendations for route changes be accompanied by a study 
based on the service evaluation criteria . 

The criteria being used by Metro Transit relate to weekday 
peak and midday service.8 They measure productivity (defined as 
passenger-carrying efficiency) in terms of passengers-per-trip at 
the maximum load point and passengers-per-bus-hour of operation. Each 
route is compared graphically against a pre-determined "minimum standard" 

8 Night and weekend service standards will be developed by the 
end of 1977. 
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curve for various headways (in the case of passengers per trip) and 
population densities (in the case of passengers per bus hour) in both 
peak and midday periods.9 

Each route receives four pass-or-fail ratings which provide a 
rough indication of productivity and from which priorities for further 
detailed examination can be derived. 

Routes thus identified are studied, toge ther with other routes 
in the service area, to determine what can be done to bring them up 
to standard with minimum adverse rider impact. This may involve 
restructuring area service through rerouting or line consolidations, 
changing service levels on one or more routes in the area, or, in 
rare instances, service abandonment. The first staff evaluation 
under the n~w service evaluation criteria was completed in March 1977. 

Service evaluation is percei ved as a continuous process . It 
~s estimated that the elapsed time between the riding checks and 
final action will be about one-year. 

MAINTENAtKE 

Metro Transit has installed the first modu le of SIMS . 10 The 
second and thi rd modules are not being used because Metro is satisfied 
with its own programs in these areas . 

A locally-devised Coach Operations Reporting System (CORS) is 
used to record and analyse what vehicles are doing on the street. 
All delays and reroutes are recorded. These data can be compiled 
by vehicle, driver, mechanic, and cause of delay . 

Budgets are developed on a unit-time basis . Work-unit standards 
have not yet, however, been developed . 

9 The most significant change in the standards during the poli cy 
review process was the minimizing of population density as a factor in 
the evaluation because den sity tended to favor city routes over county 
routes. The factors used are neutral in this respect. 

10 SIMS--an UMTA-finan ced computer program covering a Service, 
Inventory, and Maintenance System for transit operations. The 
three modules are (1) Service (preventative maintenance and vehi cle 
service), (2) Inventory (stock control), and (3) Maintenance (daily 
maintenance activities.) 

151-



Seattle Metro Case Study 

MANAGEMENT BY OBJECTIVES 

The Metro Transit annual budget is developed and monitored on 
the basis of management-by-objectives (MB0).11 Performance in relation 
to objectives is formally monitored by the Director of Metro and his 
staff in a monthly management meeting. 

A listing of selected 1977 objectives will indicate the scope 
of the system: 

Organization 

Equipment and Facilities 

Operations 

Marketing 

Planning 

Selected Objective 

Miles/trouble call 
Overtime 
Coach/man ratio 

Preventable 
accidents 

Driver complaints 

(Previously discussed) 

Overtime costs in 
scheduling 

2100 
4% of budget 
2.45 

Reduce 15% 

Reduce 15% 

Reduce 30-50% 

• 

11 The conference room is equipped with sliding chart panels showing, 
by organizational unit, performance with relationship to the principal 
objectives for that organization . Other charts show budget vs. actual 
revenues and costs by month and organizational units, data on service 
evaluations, and measures of system productivity, such as passengers/hour, 
passengers/trip, passengers/mile, and cost/passenger. 
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PART III: ANNOTATED BIBLIOGRAPHY 

This selective bibliography was compiled by the staff of Public Technology, 
Inc., in conjunction with the Office of Policy and Program Development, Urban 
Mass Transportation Administration, U.S. Department of Transportation . In 
general, works are included which are recent publications, reflect a 
local government perspective rather than a highly theoretical one, and 
pertain to transit productivity. This bibliography is organized under 
these categories--

I Public Sector Productivity 
II Labor and Financial Statistics 

III Transit Productivity 
A. Performance Indicators 
B. Fiscal Issues 
C. Levels of Service 
D. Labor 
E. Maintenance 

PUBLIC SECTOR PRODUCTIVITY 

Balk, Walter L. "Improving Government Productivity: Some Po li cy 
Perspectives ." Sage Professional Papers in Administrative and 
Policy Studies, Volume 3, Seri es no . 03 -025. Beverly Hills, Calif.: 
Sage Publications, 1975 . 

Theoretical approach to forming policy for productivity improve­
ment programs . Emphasis on motivation techniques, measurement, 
information systems, and implementation of programs . Includes 
examples of existing programs. 

Committee for Economic Development. Improving Productivity in State 
and Local Government. New York, N.Y. : 1976. 

Defines the dimens ions of state and local government productivity, 
identifies the principal areas fo r improvement , outlines ap proaches 
that can motivate jurisdictions t o take action , and proposes steps 
that the states and Federal government can take to encourage 
productivity. 

International City Management Association. 
Improvement Projects. Third edition . 
GPO, 1976. 

Guide to Productivity 
Washington, D.C.: U.S. 

(Formerly called the Jurisdictional Guide to Productivity Improve­
ment Projects. ) 
Compilation of productivity improvement projects undertaken by 
cities and counties of all sizes; discusses the problem, the 
solution, the results, and provides a contact in the city or 
county for f urther information. 
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Urban Institute and International City Management Association . Measuring 
the Effectiveness of Basic Municipal Services; Initial Report. 
Washington, D.C.: 1974. 

Identifies measures of service effectiveness to determine the 
extent to which goals and objectives of various city and county 
services are being met. Suggests data collection 
procedures for speci fic effectiveness measures. 

LABOR AND FINANCIAL STATISTICS 

Ameri can Public Transit Association. Labor Information Review. Revised 
edition, 2 Vols. Management Seminar, Las Croabas, Puerto Rico, 
March 14-18, 1976. (Available to APTA Members Only). 

"Second annual summary of APTA Statistical Department current labor 
information records contributed by APTA Labor Practice Service 
Participants . " Volume I includes top wage rates and 1975 labor 
agreement provisions for vehicle operators and mechanics, and re­
prints of recent articles on transit labor practices. Volume II 
includes alphabetical list of transit systems in U.S. and Canada, 
ranked list of transit systems by population size or urbanized area 
and labor agreements information. 

American Public Transit Association. Transit Fact Book. Washington, D.C.: 
Annual. 

Summary of information for the U.S. trans i t industry for each 
calendar year in such areas as total passengers, passenger 
revenue, operating revenue, labor costs. Includes brief 
history of U.S. transit industry. 

American Public Transit Association. Transit Financial Assistance 
Reported for Calendar/Fiscal Year 1974. Washington, D.C.: 1976 . 
(Avai lable to APTA Members Only). 

Annual financial information based upon voluntary responses by 
transit operators to APTA questionnaires . Includes information 
on operating assistance , capital assistance, reimbursements, 
demonstration grants and taxing authority . 

American Public Transit Association. Transit Operating Report for 
Calendar/Fiscal Year 1975. Washington, D.C.: 1976 . 

..---· ···-· ·-
Annual finarid~{ dc1.ta and . operating statistics based upon voluntary 
responses t.0 ,{\PTA queitionrmires. Includes information on individual 
transit syst~-sect()(' bus op,erations, heavy rail operations, light 
rail operati"ons-·, trolley CDaC,h, inclined plane, and ferries. Indexes 
by population size, v-e+ticle fleet size, operating expense, total 
passengers carried, anc.t vehicles operated. 
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U.S. Department of Labor, Bureau of Labor Statistics . Current Wage 
Developments. Washington, D.C.: U.S. GPO. Monthly . 

Monthly report summarizing wage and benefit changes in major collec­
tive bargaining situations and unilateral management decis i ons . 

U.S. Department of Labor, Bureau of Labor Statistics. Handbook of Labor 
Statistics, 1976, Bulletin 1905. Washington, D.C.: U.S. GPO, 1976. 

Annually published handbook on labor statistics which compiles 
major series of Dept. of Labor. Supplements the 1975 Reference 
edition which contains complete historical data. The 1976 edition 
begins with 1967 data through 1975 calendar year. See especially 
Table 91, "Average Union Rates for Selected Trades by City, 1967-
74", which includes transit vehicle operators wage rates for cities 
of 100,000 population or more. Essential reference manual on labor 
statistics. 

U.S. Department of Labor, Bureau of Labor Statistics. Statistics on 
State and Local Government Employment and Payrolls. Monthly 
publication. 

U.S . Department of Labor, Bureau of Labor Statistics. Union Wages and 
Hours: Local-Transit Operating Employees. Washington, D.C . : 
U.S. GPO, Annual 

Essential reference for local transit wage statistics in selected 
cities of the U.S. Data based upon collective bargaining agree­
ments. Recommend comparing figures for local transit to those of 
local trucking indus t ries and book and job printing. 

TRANSIT PRODUCTIVITY 

Altshuler , Alan. "The Decision-Making Environment of Urban Trans por tation , " 
Public Policy {Spring 1977,L forthcoming , · 

Examines urban transportation's political deci sion-making environ­
ment in light of the predominance of the pr ivate sector, Emphas i zes 
the paradox between the collective and individual forces of the 
American public . As a collective political force, th e Amer ican 
public brought about a remarkable shift in the national transpor ­
tation investment prioriti es (highways to transit ), while individually 
in the market place , Americans resist interference in thei r l i ves, 
including the right to drive their own cars , Concludes tha t t his 
problem accounts for the overall ineffectiveness in shaping the urban 
transportation patter n. 
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Council on Municipal Perfonnance. City Transportation. New York, N.Y.; 
1975. 

Citizen's guide to evaluating public transportation. Provides 
criteria for the quantity and type of transportation cities should 
offer. Evaluates public transportation performance in 28 cities 
based upon ability to get citizens to and from work . Looks at 
hidden costs of America's car dependence and problems due to 
automobile subsidies. 

Control Data Corporation. Wells Research Company. Trends in Bus 
Transit Operations, 1960-1974. Prepared for the U.S. Department 
of Transportation. Washington, D.C.: U.S. Department of Trans­
portation, 1977. 

Analyzes fifty of the most complete sets of APTA bus transit 
financial and operating records from 1960 through 1974. Studies 
patronage versus supply of services, revenue versus costs, trends 
in selected cost categories, utilization of employees and vehicles, 
and fuel consumption costs . 

Eisele, Donald 0. "Operational Efficiency of Suburban Railroads." 
Proceedings of the Speciality Conference on Urban Transportation 
Efficiency. New York, N.Y., July 26-27, 1976. 
New York, New York: American Society of Civil of Engineers, 1977. 

Examines ways to improve productivity in railroad operations, 
including revenue collection, fare structures, scheduling, and 
implementation problems. 

Gomez-Ibanez , Jose A., and John R. Meyer. "Productivity Growth and Labor 
Relations in Urban Mass Transit." Presented at the Transportation 
Research Board Conference on Labor Relations Issues in Urban Public 
Transportation, December 6-7, 1976, Washington, D.C. (unpublished). 

Explores opportunities for improving transit productivity, many of 
which can be quickly implemented . These include increased express 
services, bus priority techniques, deployment of some buses larger 
and smaller than the standard model, negotiation of changes in 
split shift rules, adoption of computerized scheduling, and 
tailoring of fares, service quality, and schedules to conform to 
transit's distinct markets. 

Jones, David W., Jr . The Politics of Metropolitan Planning and Programming-­
Implications for Transportation System Management. Prepared for U.S. 
Department of Transportation. Berkeley, Calif.: University of 
California. Institute of Transportation Studies, 1976. 

Case studies and analysis of planning and implementation of Trans­
portation System Management strategies in Metropolitan Chicago, Los 
Angeles, Minneapolis-St. Paul, and the San Francisco Bay Area. 
Examines obstacles to productivity improvement posed by inter-juris­
dictional and inter-agency conflict. 
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Regional Plan Association. Urban Densities for Public Transportation. 
Prepared for the Tri-State Planning Commission. New York, N.Y.: 1976 

Chapter Three, "Costs of Supplying Public Transportation, " provides 
a comparison of costs for different transit modes, including 
operating and capital costs. Modes include fixed rail, bus, taxi, 
dial-a-bus, and guideway. Discussion of how costs can be reduced 
and cost-benefit considerations in allocation of resources to 
transit construction. 

PERFORMANCE INDICATORS 

Arthur Anderson and Company. Project FARE Task IV Report: Urban Mass 
Transportation Industry Financial and Operating Data Reporting 
System. Washington, D.C.: U.S. Dept. of Transportation, Urban 
Mass Transportation Administration, 1973. (NTIS PB 226-353). 

The report contains a description of the uniform reporting system 
for the urban mass transit industry designed and tested in Project 
FARE, including methodology, research summary, reporting system 
forms and instructions. 

Fielding, Gordon J. (Pete), and Roy E. Glauthier. Distribution and 
Allocation of Transit Subsidies in California. Irvine, Calif. : 
University of California, Irvine. Institute of Transportation 
Studies, 1976 . 

Analyzes 49 performance indicators on the basis of data availability, 
methodological correctness, and bias. Five are selected which measure 
system effectiveness and efficiency and allow comparison of one 
system to another. The measures are analyzed with data for several 
California transit operations. The study suggests that performance 
indicators might be used in an incentives program to supplement 
fixed. subsidy of basic transit services. 

Fielding, Gordon J. (Pete), and Roy E. Glauthier. Obstacles to Comparative 
Evaluation of Transit Performance . Irvine, Calif.: University of 
California, Irvine. Institute of Transportation Studies, 1977. 

Prepared for presentation at the National Planning Conference of 
the American Society of Planning Officials, San Diego, California, 
April 20-28, 1977. Reviews data collection problems and extent 
to which Section 15 Reporting Requirements may solve these problems. 
Concludes that "accurate financial and operating data for the 
public transit industry is presently not available nor can it be 
resonably collected " (p.2), and that without such data, comparability 
between systems cannot be expected. 
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Gilbert, Gorman, and Jarir Dajani . Measuring the Performance of Transit 
Service. Durham, N.C . : Duke University, 1975. 

Examines 5 different perspectives (Federal, State, local, transit 
user, and transit operator) on performance indicators and their 
interrelated nature. The conceptual framework outlines three 
levels of indicators--efficiency, effectiveness, and impact measures-­
with emphasis on effectiveness, defined as public mobility. Explores 
ways in which funding could be allocated to increase effectiveness. 

Kansas City Area Transportation Authority. 
Route Monitoring and Planning System." 

Planning Department. "Transit 
Kansas City, Mo.: 1977. 

Companion to transit standards and criteria published in 1976 (see 
"Levels of Service"). Specifies data to be collected and measures 
to be calculated to determine whether standards and criteria are 
being met . Characteristics of each route to be monitored include 
usage, finan cial performance, and operational effectivenss. A 
process for using data and measures in evaluation and analysis is 
outlined. Covers maximum headways, minimum number of trips, revenue 
and ridership minimums, load limits, and express service criteria. 

Meyer, John R., and Jose A. Gomez-Ibanez. Measurement and Analysis of 
Productivity in Transportation Industries. Cambridge, Mass.: 
Harvard University, Department of City and Regional Planning, 1975. 

Analyzes problems of assessing output of transit industry. Emphasizes 
need to consider social characteristics, quality of service, and 
history of the industry. Indicates that performance indicators 
are designed and used for different purposes. Concludes that 
vehicle-miles, although a crude measure, ·is useful insofar as it 
reflects to some extent both passenger service and social outputs 
which transit produces . 

Roess, Roger P. "Criteria for Measuring Rai 1 Transit Efficiency." 
Proceedings of the Specialty Conference on Urban Transportation 
Efficiency. New York, N.Y . , July 26-27, 1976. New York , N.Y~: 
American Society of Civil Engineers, 1977 . 

Reviews indicators of overall operating efficiency and labor produc­
tivity. Discusses problems in comparisons, factors affecting values 
of the measures. Recommends disaggregation of labor measures by 
type of work . Also mentions non-efficiency criteria that should 
be considered in evaluation of service. 

Tomazinis, Anthony R. Productivity, Efficiency, and Quality in Urban 
Transportation Systems. Lexington, Mass.: D.C. Heath and Co., 1975. 

Theoretical study of how to evaluate performance of total transpor­
tation systems, public and private. Discusses a number of measures 
applicable to transit. Emphasis on four actors: operator, user, 
society, government. 
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U.S. Department of Transportation. Urban Mass Transportation Administration. 
"Comparing the Efficiency of Privately-and Publicly-Owned Bus Systems. " 
Prepared by Cindy Burbank. Washington, D.C.: 1976. Draft Paper. 

Discussion of efficiency measures and factors affecting efficiency. 
Data from an UMTA survey of 25 largest urbanized areas is used to 
show that public operators are as efficient or perhaps more efficient 
with respect to service offered than private. 

U.S. Department of Transportation . Urban Mass Transportation Administration. 
"Transit Performance, Productvi ty, and Efficiency." Prepared by 
Doug Gerleman. Washington, D.C. : 1977. Draft Paper. 

This study of transit performance indicators analyzes what various 
comonly used quantitative measures (such as passengers/vehicle-mile, 
farebox revenue/operating expense, and vehicle-maintenance employee/ 
vehicle) indicate about a transit operation and city. The study is 
aimed at assisting transit funding and review agencies at the Federal, 
State, and local levels who wish to evaluate transit systems without 
spending the time, manpower, and funds needed to perform more detailed 
analyses of transit performance and efficiency. 

Vuchic, Vukan R., et al. Design for a National Urban Transportation 
Reporting System--Final Report. Philadelphia, Pa.: University of 
Pennsylvania, 1976. 

Based on reporting system of the Pennsylvania Department of 
Transportation. Recommends set of data items and indicators for 
evaluating transit system efficiencies and their comparative 
analysis. 

FISCAL ISSUES 

California. Office of the Auditor General. Financing and Evaluating 
Public Transit Systems in California; Report of the Office of the 
Auditor General to the Joint Legislative Audit Committee. Sacra­
mento, Calif.: 1977. 

Reviews trends in public transit in California. Notes the inadequacy 
of current auditing procedures, and the need for a system for measuring 
transit system efficiency and effectiveness. Includes recommendations 
to reduce or minimize transit deficits, to establish a performance 
evaluation system, and to improve audit requirements. Evaluates a 
number of performance indicators. 

Comprehensive Planning Organizat ion. T~ansit Operators Performance Audit 
Guide. Prepared by Peat, Marwick, Mitchell and Co. San Diego, 
Calif.: 1976. 

A step by step guide to compliance with California statutes 
requiring measurement of bus transit operators' efficiency and 
effectiveness reviews. 

159 



Annotated Bibliography 

New York State. Department of Transportation . "Cost Increases, Cost 
Differences, and Productivity of Transit Operations in New York 
State." Preliminary Research Report 110. Prepared by William C. 
Holthoff and Robert G. Knighton. Al banv . N. Y. : 1976 . 

This study analyzes transit costs and operational productivity in 
New York State public transit properties. A breakdown of costs 
is presented. Differences in productivity from one property to another 
are identified, but productivity is not rigorously defined. One con­
clusion of the study is that average vehicle speed increases of 1 mile 
per hour would result in cost savings of 8 to 19%. 

New York State. Department of Transportation . "Revenue, Ridership, and 
Equity of Differential Time-of-Day Fares." Preliminary Research 
Report 99. Prepared by David L. Weiss and David T. Hartgen. 
Albany, N.Y.: 1976. 

Examines the impact of different time-of-day fares on transit rider­
ship, revenue, and equity in seven cities in New York State. The 
advantages of higher peak period fares are the reduction of ridership 
losses that result from a uniform fare increase and an improved 
distribution of costs and benefits. The study found that 

• Ridership and revenues cannot both be increased through 
differential fare policies 

• Some fare poli cies can improve revenue or ridership with 
less than 5% loss in the other 

• Fare increases result in permanent loss of riders 
• Increased ridership with a slight loss of revenue is 

preferable over the long term 

Peat, Marwick, Mitchell and Co. Study of Public Transportation Fare 
Policy. Two volumes. Prepared for the U.S. Department of Trans­
portation. n.p.: 1976. 

Examines transit fare policy from three perspectives--institutional, 
demand, and pricing rationale. Institutional considerat ions include 
fare trends, types of fares, fare collection techniques, and the 
groups affecting fare policy. Demand considerations include the effects 
on ridership of changes in fares and service characteristics. Pricing 
rationale considerations emphasize the costs of providing transit service. 

Reilly, Jack. "Transit Costs During Peak and Off-Peak Hours." Presented 
at 1977 Annual Meeting of the TRB, Washington, D.C. Albany, N.Y.: 
Capital District Transportation Authority, 1977 . 

Compares the relative costs of providing peak and off-peak transit 
service in Albany, New York. Implications for transit pricing pol i cies 
are examined from the perspective of economists and transit operators. 
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System of Incentives. Prepared for the New Jersey Department of 
Transportation. n.p.: 1976. 
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assistance is based on the difference between projected revenues 
and "standard costs" calculated on a route by route basis. Employee­
related and other company specific costs are determined for each 
company. Operating, maintenance, and administrative costs are 
standardized for all operators . Revenues in excess of projections 
are kept, and short falls absorbed by operators . Additional incentive 
payments or penalties would be applied on the basis of service 
quality evaluation. 

U.S. Department of Transportation. Urban Mass Transportation Administration. 
Transit Performance and the Impact of the Section 5 Program. Washington, 
D.C.: 1976. 

A study of the impact of the Section 5 program--where funds are used, 
for what purposes , and to what effect. Also examines transit trends, 
and provides statistical data on the use of Section 5 funds. 

LEVELS OF SERVICE 

Allen, William G., Jr., and Frank Dicesare. Transit Service Evaluation: 
An Introduction and Preliminary Identification of Variables 
Characterizing Level of Service. Prepared for presentation at 
the 55th Annual Meeting of the Transportation Research Board , 
Washington, D.C . , January 1976. 

Goeddel, Dennis L. An Examination of the Run Cutting and Scheduling (RUCUS) 
System--A Case Analysis. Cambridge, Mass. : U. S. Department of Trans­
portation, Transportation Research Center, n.d. 

Examines the utility of RUCUS in preparing driver and vehicle work 
schedules for the Massachusetts Bay Transportation Authority (MBTA) . 
The system, developed for the U.S. Department of Transportation by 
the Mitre Corporation , generated schedules in close agreement with 
manual MBTA schedules, demonstrating a capability to produce 
reliable and cost efficient schedules. 

Kansas City Area Transportation Authority. Public Transportati on Standards 
and Criteria: Kansas City Metropol itan Region. Kansas City, Mo. : 1976. 

Provide~ a set of standards responsive to the needs of local transit 
management, the regional planning agency, and Federal regulations . 
Emphasizes performance and operating criteria for individual bus 
routes. Al so covers paratransit, transit seryices for the elderly 
and handicapped, non-scheduled service, fares , ~nd criteria for 
capita 1 improvements . n ~ L 
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Service Policy for Surface 
1975. 

Outlines legal and policy framework, service goals and objectives, 
service design standards, operating standards, and other standards, 
along with process for evlauation of present service, and service 
improvements or reductions. 

Metropolitan Dade County Department of Traffic and Transportation. Dade 
County Transit Development Program, Vol. 1, Report in Brief and~s 
Transit Service Standards. Miami, Fl.; 1973. 

Outl i nes steps for: 
• Establishment of local transit service standards 
• Measurement of present system against these standards 
• Correction of present and projected deficiencies through 

a program of service improvements 

Service standards presented in this report are designed particularly 
for Dade County, with the assistance of County agencies. Fourteen 
quantifiable or observable evaluation categories are established 
and performance criteria are specififed for each. 

Mitre Corporation. Vehicle Scheduling and Driver Run Cutting, RUCUS 
Package Overview . Prepared by K.R. Roberts. McLean, Va.: 1971. 

This brochure describes the Run Cutting and Scheduling (RUCUS) 
package, a set of computer programs to assist in headway sheet 
development, vehicle scheduling and driver run cutting developed 
under the sponsorship of the Office of Research, Development and 
Demons tration, Urban Mass Transportation Administration. 
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City. Procedure Manual 4A : Measuring Transit Service. Procedure 
Manua l 8A: Recommended Standards, Warrants, and Objectives for 
Transit Service and Facilities. Chicago : Public Administration 
Service , 1958. 

These reports were among the first to address the planning of trans­
portation as a comprehensive urban system and to specify service 
standards , objectives, and measurement techniques for transit. 

Pennsylvani a Department of Transportation. Operating Guidelines and 
Standards for the Mass Transportation Assistance Program. Jan . 1973. 

Presents standards for level of service and marketing activities 
for Pennsylvani a transit properties receiving operating assistance 
funds . 
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service and allocation of resources. 

Toronto Transit Commission. Policies for Discussion: Standards for 
Evaluating Existing and Proposed Routes. Toronto: 1977. 
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basis of route economics, access to transit, transit dependency, 
transit travel time, land use planning impacts, and physical con­
straints. Provides detailed methods for determining economic per­
formance and access characteristics of routes, along with initial 
discussion. Methods of projecting ridership on new routes are 
discussed and a case study included. 

Vuchic, Vukan R., Edson L. Tennyson, and William C. Underwood. "Applica­
tion of Guidelines for Improving Transit Service and Operating 
Efficiency." Transportation Research Record, No. 519, 1974. 

LABOR 

Review of the evaluation processes for grant requests within the 
Pennsylvania Mass Transportation Assistance Program. The Penn­
sylvania system specifies operating guidelines and service standards,_ 
then establishes the evaluation and enforcement procedures necessary 
to ensure compliance-- either voluntarily or through fiscal leverage. 

Barnum, Darold T. From Public to Private: Labor Relations in Urban Mass 
Transit. Lubbock, Tex.: Texas Tech University Press, forthcoming. 

Comprehensive study of collective bargaining in American urban 
transit, including history of the transit unions, membership prob­
lems, the Federal role in shaping bargaining, and productivity. 
Chapters Five and Six focus on worker earnings, fringe benefits, 
and productivity. Provides a statistical analysis of productivity 
in bus transit systems for last decade. Determines that type of 
ownership (public or private) and property size (number of employees) 
were the significant factors determining worker productivity. Con­
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productivity. 
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American Institute of Industrial Engineers, 1976 . 

Describes a joint effort between members of the Methods and Standards 
area of the Chicago Transit Authority and the Department of Systems 
Engineering, University of Illinois at Chicago Circle. Objective 
is to determine standard performing times and procedures for specific 
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Martin-Vega, Louis A. Increasing Efficiency in Bus Maintenance Operations. 
Prepared for Corrmonwealth of Puerto Rico Metropolitan Bus Authority. 
Mayaguez, Puerto Rico: Transportation Research Institute, Univer­
sity of Puerto Rico, 1976. 

Shop performance and productivity is evaluated on the basis of fleet 
and shop analyses. An integrated control system is developed for 
routine utilization of shop data and monitoring of future shop 
performance. Recommendations for increasing maintenance efficiency 
are presented. 

The Mitre Corporation. Bus Maintenance Facilities: A Transit Management 
Handbook. Washington, D. C. : U.S. Department of Transportation, 1975. 

Guidelines are given for estimating the cost of a new maintenance 
facility by transit management . A background of recent construction 
costs is provided, including cost parameters (in dollars per square 
foot) for maintenance functions of bus storage, shops and servicing. 

The Mitre Corporation. SIMS Implementation Handbook. Washington, D.C.: 
U.S. Department of Transportation, 1974. 

The Service, Inventory, and Maintenance System (SIMS) has been 
developed to aid bus transit properties in managing their servicing 
and maintenance activities. This automated information system is 
currently operational and consists of three components: the Service/ 
Unit Change System, Inventory System, and Repair Cost System. General 
descriptions of the system's data requirements and the reports it 
produces have been published, and detailed soft-ware documentation is 
available for each of the three components. This handbook furnishes 
guidance to management in planning the implementation of the SIMS com­
ponents at individual properties by outlining such steps as data base 
generation, training, and acquisition of data processing services . 
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deve l oping future policies and programs. Among the matters examined 
are employment and compensation trends, labor/management relations, 
government involvement in transit labor and employee productivity. 

Mundy, Ray A., and John C. Spychalski. Managerial Resources and Personnel 
Practices in Urban Mass Transportation. n.p.: The Pennsylvania 
State Universi ty College of Business Administration, 1973. 

A survey of urban transit managerial personnel conditions, practices 
and policies in transit systems in the U.S. and Canada . Findings: 
lack of planning for management personnel development; inadequate 
personnel resources, training and development programs; most trained 
management people will retire soon, with few back-up people trained 
to replace them. 

New York State. Office of the State Controller. Surrmary of Audit Reports 
on New York City Transit Authority Operations. Albany, N.Y .: New 
York State. Office of the State Controller, 1976. 

The audits examined employee utilization and productivity in car 
cleaning, car inspection, maintenance, and token booth operations, 
as well as purchasing and inventory practices, over- time practices, 
and other matters. Comparisons were made with other properties. 
Recommendations for improved performance and lower costs were included. 

Yunich, David L. "Public Transportation Efficiency and Productivity." 
Paper presented at the 1976 APTA Annual Meeting, Hilton Hotel, 
San Francisco, California, October 20, 2976. 

Outlines the New York Metropolitan Transportation Authority's 
productivity bargaining labor contract, as well as their produc­
tivity improvement manuals for servicing vehicles. 

Wilson, David Gordon. "Incentives in a Metropolitan Public Transportation 
System." Proceedings of the 1976 Intersociety Conference on Trans­
portation, Los Angeles, July 1976. 

MBTA legislation claims that early l egislation affecting MBTA 
had widespread disincentives to productivity due to (1) accounting 
practices that assessed communities based on number of passengers 
picked up, (2) bus costing procedures, (3) decreased employee 
morale due to political patronage system, (4) veto power of every 
group over other groups, (5) increased union competition and overall 
increased wage and benefits, (6) lack of incentives for individual 
sections to be efficient. Reviews proposed legislation which revi ses 
accounting of bus costs to reflect fixed costs, hourly (peak vs. off­
peak) costs, and mileage costs, which would provide incentives to 
increase ridership in off-peak. Also encourages employees to pro­
vide better service at lower costs by instituting profit-sharing 
for towns and employees. 

165 





* Mayor Thomas Bradley 
(Rep. Norm Emerson) 
City of Los Angeles 
City Hall 

PART IV: APPENDIX 

Sect ion A: 

PLANNING GROUP 

Mr. Albert A. Grant 
Director, Department of Tran-

sportation Planning 

Los Angeles, California 90012 
Washington Council of Governments 
1225 Connecticut Avenue, N.W. 
Suite 201 

*Mr. Louis J. Gambaccini Washington, D. C. 20036 
Port Authority Trans-Hudson Corp. 
l World Trade Center, Suite 64W 
New York, New York 10048 

Ms. Joby Berman 
Division of Public Transportation 
Illinois Department of Transportation 
300 North State Street, Room 1002 
Chicago, Illinois 60610 

The Honorable Rod Diridon 
Supervisor, Fourth District 
70 W. Hedding Street 
San Jose, California 95110 

Dr. John A. Dyer 
Transportation Coordinator 
Dade County 
911 Courthouse 
Miami, Florida 33132 

Mr. Stanley Feinsod 
American Public Transit Association 
ll00-17th Street, N.W. 
Washington, D.C. 20036 

Dr. G. J. "Pete " Fielding 
Director, Institute of Tran-

sportation Stud ies 
University of California 
Irvine, California 92719 

*co-Chairperson 

167 

Mr. Richard Huff 
Executive Director 
The Comprehens ive Planning Organization 
Security Pacific Plaza, Suite 524 
1200-3rd Avenue 
San Diego, Ca liforn ia 92101 

Mr. Di ck Lam 
Special Assistant to the Director 
Office of Managerrent and Budget 
Office of the Mayor 
Municipal Building, Room 1201 
New York, New York 10007 

Mr. John Lawe 
President, Local 100 
Transport Workers Union 
1980 Broadway 
New York, New Yo rk 10023 

Mr. Philip J. Ringo 
ATE Management & Servi ce Co., Inc. 
Enquirer Building, Suite 800 
617 Vine Street 
Cincinnati, Ohio 45202 

Alinda Burke (staff contact) 
Vice President and Director, 

Transportation Project 
Public Technology, Inc. 
1140 Connecticut Avenue, N.W. 
Washington, D.C. 20036 



---- - --~ -- ------ ---



John Bennett 
Robert Buchanan 
Charles Coll ins 
Jack Doolittle 
Stewart Fischer 
Lyle Fitch 
William Frost 
Jose A. Gomez-Ibanez 
Barry Goodman 
Dave Goss 
Ernest Guerlach 
George Hague 
Thomas Hayes 
George Heinle 
Ron Holder 
John Jamieson 
Barry Kaas 
Steve Kaufman 
Alan Lubliner 
Alex Mautner 
James Minogue 
Carmen Mood.Y 
Sumner Myer_s 
Earle Putnam 
Martin Robbins 
John Ryan 
Jim Self 
George Smerk 
Donal Smith 
Ronald J. Tober 
Sandra Spence 
Edward Tennyson 
Vukan Vuchic 
Donald Wasserman 
John Waterman 
Lawrence Yudd 

Section B: 

TECHNICAL ADVISORS 

Peat, Marwick, Mitchell & Co. 
ATE Management & Service Co. 
Transit Department 
Simpson & Curtin 
Traffic & Transportation Dept. 
Institute for Public Admin. 
Toronto Transit Commission 
Harvard University 
Dept. of Public Transportation 
Greater Cleveland RTA 
Metropolitan Dade County 
Managing Director ' s Office 
Office of the Auditor General 
Southern California RTD 
Texas Transp. Inst. (Tex.A&M) 
Metropolitan Transit Comm. 
Long Island Railroad 
Metropolitan Transit Authority 
Department of City Planning 
Transportation Administration 
Metropolitan Transit Authority 
Bi-State Development Agency 
Institute for Public Admin. 
Amalgamated Transit Union 
N.J. DOT 
Transport Workers Union 
San Jose City Council 
Indiana University 
Port Authority Trans-Hudson 
Mass. Bay Transp. Authority 
Nat'l Assoc. of Counties 
Penn DOT 
University of Pennsylvania 
A.F.S .C.M.E. 
K. C. Area Tran sp. Authority 
Department of Labor 

169 

Washington, D.C. 
Arlington, Va. 
Seattle, Wash. 
Philadelphia, Pa . 
San Antonio, Texas 
Washington. D.C. 
Toronto, Ontario, Canada 
Cambridge, Mass . 
Houston, Texas 
Cleveland, Ohio 
Miami, Fla. 
Philade lphia, Pa. 
Sacramento, Ca lif . 
Los Angeles, Calif. 
College Station, Texas 
St. Paul, Minnesota 
Jamaica, N.Y . 
Brooklyn, N.Y. 
San Francisco, Calif. 
New York, N.Y. 
Brooklyn, N.Y. 
St . Louis, Mo. 
Washington, D.C. 
Washington, D. C. 
Trenton, N.J. 
New York, N.Y. 
San Jose, Calif. 
Bloomington, Ind. 
New York, N.Y. 
Boston, Mass. 
Washington, D.C. 
Harrisburg, Pa. 
Philadelphia, Pa. 
Wash ington, D.C. 
Kansas Ci ty, Mo. 
Was hington, D.C. 





Section C: STAFF 

Urban MqSS Transportation Administration/Office of Program Evaluation 

Bruce Barkley (Project Director) 
Bryan Green (Project Manager) 
Cynthia Burbank 
Gary Ceccucci 
Granville Paules 
James Sale 

Public Technology, Inc . 

Alinda Burke (Project Director) 
Ned Einstein (Project Manager) 
Nan Rokaw (Conference Coordinator) 
Gary Barrett 
David Pearl 
Katherine Perry 
Deborah Knuckles 
Patrice White 

American Public Transit Association 

Stanley Feinsod (Project Di rector) 
Phil Braum (Project Manager) 

171 





Section D: 

TRANSIT PERFORMANCE CONFERENCE ATTENDEES 
Norfolk, Virginia 

Charles M. Abrams 
W.0. Ackermann 
Bill Allen 
Dan i e l W. Al l en 
Bert Arri l laga 
Scott Baker 
Bruce Barkley 
Gary Barrett 
Richard Bea ttie 
James A. Beckwith 
Roy A. Behling 
Peter Benjam in 
John C. Bennett 
Eckhard Bennew itz 
Leslie Berkowitz 
Joby H. Berman 
Keith Bernard 
Barton G. Betz 
Walter Bierwagon 
Charles F. Bingman 
Thomas N. Black 
Philip H. Braum 
Sadler Bridges 
Richard Brown 
Robert Buchanan 
Rich Buck 1 ey 
Cynthia J. Burbank 
A 1 i nda C. Burke 
Fred Burke 
Joseph Calabrese 
Don Campf 
Gary V. Ceccucci 
Hector Chaput 
Steve Chapman 
Linda Cherrington 
Daphne Christensen 
Henry C. Church 
Eileen Cioe 
James E. Clark, I I I 
Charles T. Collins 
Wendell Cox 
William H. Crowel l 
Leo J. Cusick 
Walter H. Daggett 
Jarir S. Dajani 
Robert Dicroce 
Rod Diridon 
John Dockendorf 
John T. Doolittle, Jr. 
Dan Dornan 
John A. Dyer 

September 18-21, 1977 

JHK & Associates, Alexandria, VA 
Southern California Association of Gov'ts 
Barton-Aschman Associates, Washington, DC 
Greater Richmond Transit Co. 
U.S. Dept. of Transportation 
Peat, Marwick, Mitchell & Co. 
Urban Mass Transportation Administration 
Publi c Technology, Inc. 
S.E. Michigan Transpo r tat ion Authority 
Wisconsin Dept. of Transportation 
Port Authority of Allegheny County 
Urban Mass Transportation Administration 
Peat, Marwick, Mitchell & Co. 
Wash ington Metro. Area Transit Authority 
National Transporta tion Policy Study Commission 
Illinois Dept . o.f Tran sportation 
Bay Area Rapid Transit District (BART) 
New Jersey Dept. of Transportation 
Amalgamated Transit Union 
Urban Mass Transportation Administration 
Kansas City Area Transpor tation Authority 
American Public Transit Association 
Texas Transportation Institute (Texas A&M) 
Minnesota Dept. of Transportation 
ATE-Management & Service Co., Inc. 
Tidewater Metro Transit 
Urban Mass Transportation Administration 
Public Technology, Inc. 
Burke & Feild, Wa sh ington , D.C. 
CNY Centro, Inc. 
Los Angel es County Transportation Commission 
Urban Mass Transportation Administration 
Ottawa-Carleton Regional Transit Comm i ssion 
Senate Transpo rtation Committee 
Dept. of Public Transportation (Houston, TX) 
Chicago Transit Authority 
Greater Richmond Transit Company 
Rhode Island Dept. of Transportation 
D.C. Dept. of Transportation 
Muni c ipali ty of Metro. Seattle 
Los Angeles County Transportation Commission 
Polytechnic Institute of New York 
Regiona l Transportati on Authority, Chicago, IL 
Central Ohio Transit Authority 
Stanford University 
U.S. General Accounting Office 
California Board of Supervisors 
Pennsylvania Dept. of Transportation 
Simpson & Curtin, Philadelphia, PA 
Peat, Marwick, Mitchell & Co. 
Metropolitan Dade County, Miami, FL 

173 



Paul Dygert 
James Echols 
Ned Einstein 
Donald 0. Eise le 
Frank E. Enty 
Robert Ericson 
J.T. Erdman 
Dav id Ewing 
Stanley G. Feinsod 
Russe l l Ferdinand 
G . J . Fie l d i ng 
Stewart Fischer 
Ronald J. Fisher 
Robert Flahive 
Edward R. Fleischman 
W.L. Foster 
David Fox 
Wi 11 iam Frost 
Nat Gage 
Louis J . Gambaccini 
Clarence Generett 
Ernest Gerlach 
Jack R. Gilstrap 
Ravindra N. Girdha r 
Roy E. Glauthier 
Barry Goodman 
David N. Goss 
Bryan Green 
Joel Goldberg 
W. Campbell Graeub 
Tom Hackley 
George T. Hague 
Edward M. Hal l 
Sonny Ha 11 
Thomas W. Hayes 
George W. Heinle 
Don Hi ll 
Terrel l W. Hi l l 
Ronald W. Holder 
Hil Hornung 
Dan Hoyt 
W.B. Hurd 
Archie V. Iddings 
Houston P. Ishmael 
John R. Jamieson 
Frank Kagan 
Steven K. Kauffman 
Lynn Kay 
Carol A. Keck 
Rodney W. Ke 11 y 
Doug Ke 1 m 
Ronald F. Kirby 
Deborah Knuckles 
George Krambles 
Gary Krause 

Attendees 

Peat, Marwick, Mitchell & Co. 
Tidewater Commission 
Public Technology, Inc. 
The Long Island Railroad 
Urban Mass Transportation Administration 
U.S. Dept. of Transportation 
Metro Area Transit, Omaha, NE 
Transportation Research Board 
American Public Transit Association 
CNY Regional Transportation Author i ty 
Institute of Transportation Studies 
City of San Antonio 
Urban Mass Transportation Administration 
Mayor's Midtown Action Office, New York City 
Urban Mass Transportation Administration 
Southern California Rapid Transit District 
Kutak, Rock, Huie, Brown & Ide, Wash., DC 
Toronto Transit Commission 
Metropolitan Transportation Commission, Berkeley, CA 
Port Authority Trans-Hudson Corp. 
Alan M. Voorhees 
Metropolitan Transit Authority, Dade County , FL 
Southern Cali fo rnia Rapid Transit District 
Ministry of Transportation & Communication, Canada 
Insti tu te of Transportation Studies 
Dept . of Public Tran s portation, Houston, TX 
Greater Cleveland Reg ional Transit Authority 
Urban Mass Transportation Administration 
John Jay College 
Transportation Research Board 
Ann Arbor Tran spo rtation Authority 
City of Philadelphia 
City of Phoeni x 
Transport Workers Union 
State of Ca lifornia 
Southern California Rapid Transit District 
Peat, Marwick, Mitchell & Co . 
Chicago Transit Authority 
Texas Trans portation Institute 
Regional Transportation District, Denver, CO 
Dept. of Transportation, Buf falo, NY 
Burke & Fei Id, Washington, DC 
ATU Local 1220, Richmond, VA 
Memphis Area Transit Authority 
Metro . Transit Commission, St. Paul, MN 
Trans port Canada 
New York City Transit Au thority 
City of Seattle 
New York State Dept . of Transportation 
City of Dal las 
Metro . Transit Commi ss ion, St. Paul, MN 
Urban Institute 
Public Technology , Inc. 
Chicago Tran s it Authority 
Southeast Michigan Council of Governments 

174 



Dick G. Lam 
Charles A. Lave 
Harold A. Lenske 
A. B. Linhares 
Thomas J. Lorenc 
Alan Lubl iner 
Charles W. Lustig 
Leonard Mal in 
Louis A. Martin-Vega 
Brian McCol lom 
Dan McCorquodale 
Alton McDonald 
Harold McLaughlin 
Thomas McNamara 
Kay Mi 1 ler 
James P. Minogue 
Ronald D. Mittag 
Carmen Moody 
Ian Moore 
Linda Moore 
Woodrow L. Moore 
Kenneth N. Mow I I 
Edwin Mueller 
Wolf H. Muel ]er 
Sumner Myers 
Thomas G. Neusom 
Wi 11 iam Nevel 
W i 11 i am C. Nix 
C. Kenneth Orski 
E. L. Owens 
Richard Page 
Gran Paules 
David Pearl 
James ·L. Perlmutter 
Kathy Perry 
Thomas 0 . Prior 
Earle W. Putnam 
Lawrence F. Quill i an 
Philip Ringo 
Kenneth Roberts 
Martin E. Robins 
David C. Robinson 
Nan Rokaw 
Daniel Roos 
David Rubin 
John Ryan 
James E. Sale 
Ronald Sarros 
Herbert J. Scheuer 
James W. Schmidt 
Diane Schwager 
James E. Self 
Robert E. Selsam 
Ken Shiatte 
Michael Siano 
Leonard Simon 

Attendees 

Mayor's Office, New York City 
University of California 
C & NW Transportation Company, Chicago, IL 
U.S. Dept. of Transportation 
New Jersey Dept. of Transportation 
Office of the Mayor, San Francisco, CA 
City of Chicago 
Catenary Transportation Systems, L.A., CA 
University of Puerto Rico 
Urban Mass Transportation Administration 
Santa Clara County Transit District 
CITRAN, Ft . Worth, TX 
Port Authority of New York & New Jersey 
International Taxicab Association 
Transportation Systems Center 
NYC Transit Authority 
Iowa Dept. of Transportation 
Bi-State Development Agency 
Sage Management Consultants 
Urban Mass Transportation Administration 
Metropolitan Dade County, Miami, FL 
Urban Mass Transportation Administration 
Capital Consultants 
Michigan Dept. of Highways & Transportation 
Institute of Public Administration 
Southern California Rapid Transit District 
Deleuw-Cather & Co. 
MARTA, Atlanta, GA 
U.S . Department of Transportation 
Florida Dept . of Transportation 
Urban Mass Transportation Admini s tration 
Urban Mass Transportation Administration 
Public Technology, Inc. 
U.S. Department of Labor 
Pub] ic Technology, Inc . 
San Diego Transit Corp . 
Amalgamated Transit Union 
Urban Mass Transportation Administration 
ATE-Management & Service Co . , Inc. 
Kenneth Roberts Consultants 
New Jersey Dept. of Transportation 
North Carolina Dept . of Transportation 
Public Technology, Inc. 
Massachusetts Institute of Technology 
Transportation Systems Center 
Transport Workers Union 
Urban Mass Transportation Administration 
Metro. Washington Council of Governments 
American Public Transit Association 
Deleuw-Cather & Co. 
Peat, Marwick, Mitchell & Co. 
San Jose City Counci 1 
New York City Planning Commission 
New York State Dept . of Transportation 
Transport of New Jersey 
U.S. Conference of Mayors 

175 



George T. Simpson 
Kumares C. Sinha 
George M. Smerk 
D. Joseph Smith 
Dona I T. Smith 
Roger P. Snoble 
Paul Sogl in 
Cheryl Spicer 
Nick Stoer 
Bi 11 Stokes 
Arnold Studenmund 
Edson L. Tennyson 
Ron Thorstad 
Ronald Tober 
Carmen Turner 
Gary L. Turnock 
J. Arnold Varney 
Frank Ventura 
Wi lliam Volk 
Paris VonLockette 
Raymond W. Weil, Jr. 
Marita Wellage-Reil ey 
Patrice White 
Richard W i 11 ow 
William J. Wilson 
Marianne Wolf 
Peter Wood 
Warren Woodruff 
James R. Yeager 

Attendees 

City of San Di ego 
Purdue University 
Institute for Urban Transportation, Indiana Un iv . 
California State Legislature 
Port Authority of New York & New Jersey 
San Diego Transit Corporation 
Mayor, City of Madison, WI 
Urban Mass Transportation Administration 
Office of Management & Budget, Wash., DC 
American Public Transit Association 
Transportation Systems Center 
Pennsylvania Dept. of Transportation 
Regional Transporta tion Distr ict, Denver, CO 
Massachusetts Bay Transportation Authority 
U.S . Department of Transportat ion 
San Antonio Transit Company 
Catenary Transportation Systems 
GM Technical Center 
Champagne-Urbana Mass Transit District 
Peat, Marwick, Mitchel 1 & Co. 
U.S . Department of Transportation 
Queen City Metro, Cincinnati, OH 
Pub] ic Technology, Inc. 
U.S. House of Representatives 
Department of Streets, St. Louis, IL 
U.S. Department of Transportation 
Mitre Corporation 
CNY Centro, Inc. 
U.S . General Accounting Office 

176 

•u. s . OOVERNMENT PRINTING OFFI CE : 1'>78 0-620- 770/ 64 



' 





HE 4202 .N37 1977 07~69 
National Conference on 
Transit Performance (1977) 

ImProvin~ transit s~stem 
Pe rfo rmanc £~ 

SCRTO LIBRARY 
425 SOUTH MAIN 

LOS ANGELES. CA. 90013 



U.S. DEPARTMENT OF TRA.'1'SPORTATION 
URBAN MASS TRANSPORTATION 

ADMINISTRATION 

Washington, D.C. 20590 

Official Business 

PENALTY FOR PRIVATE USE. U OO 

S.C.R.T.D. LIBRARY 

MTA DOROTHV GRAV LIBRARV 8 ARCHIUE • 
Improving transit system per forma nce · 

HE4202 .N37 1977 

IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
100000028140 


