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EXECUTIVE SUMMARY 

This manual is intended to serve as an aid to transit managers in the 
internal management and self-evaluation of their transit systems. The manual 
has been prepared in response to a request from the Urban Mass Transit 
Administration (ill!TA) that the efforts of the Michigan State Bureau of Urban 
and Public Transportation (UPTRAN) to develop an evaluation tool for assessing 
transit performance be complemented by the development of a manual for transit 
systems to use in internal management and for communication with local transit 
boards and public officials. UMTA's request was supported by Michigan transit 
system managers who indicated that a self-evaluation and management aid for 
transit systems could be very useful. 

BASIC PFEMISES OF THE MANUAL 

The manual is based on the following principles: 

First, internal management and self-evaluation practices are 
important tools for transit managers. These practices facilitate 
the efficient and effective use of resources and pursuit of 
organizational objectives. Internal management tools can (1) aid 
in management control through improved planning and monitoring of 
operations; (2) improve budgeting activities and enable better 
financial management; and (3) facilitate external reporting and 
accountability to the community, public officials, and funding 
agencies. 

Second, the specific needs, resources, and circumstances of each 
transit system are different and the application of general 
management principles must be tailored to best serve each system 
and its community. Before developing a structured, internal 
management and self-evaluation process, each transit manager 
should ask the following questions: 

Who will use the results? 

- What resources are available to administer the effort? 

- How will existing management style(s) and perspectives affect 
the type of internal management and self-evaluation process 
suited for this tra.nsit system? 

The combined efforts of senior management with mid-level transit manage­
ment and the local transit board in answering these questions will influence 
the characteristics of the resulting program. 
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OVERVIEW OF THE GENERAL APPROACH TO THE INTERNAL MANAGEMENT AND 
SELF EVALUATION PROCESS 

Section I of this manual suggests a general approach for the internal 
management and self-evaluation of transit systems. To develop this general 
approach, the following activities are suggested. 

Develop Goals and Objectives, to determine what is to be accom­
plished or improved. 

Define Performance Indicators and Data Needs, to specify quanti­
fiable measures which permit the evaluation of performance. 

Establish Performance Targets, to specify the acceptable or 
desired level of performance that is to be achieved by a transit 
system 1n a targeted area. 

Plan an Improvement Program, to focus on the development of 
actions to attain the desired level of performance. 

Prepare a Budget, to estimate the cost of labor and (capital) 
equipment for carrying out the improvement program. 

Collect Data, to monitor the effects of the improvement program 
on stated objectives and performance targets. 

Compare Actual to Planned Performance, to measure progress against 
plans and to adjust ojectives where necessary. 

Reassess Targets, Program, and Budget, to determine whether the 
target was unrealistic, the program inappropriate or ineffective, 
or the resources insufficient. 

Clearly, this process is dynamic and interactive. It can be tailored and 
refined to serve any transit manager. For example, this general approach can 
be applied to each functional area in a transit system as part of a structured 
annual planning and budgeting process or used on an ad-hoc basis, for direct­
ing and managing change and improvement in a limited number of areas of a 
transit system. 

Section II of the manual presents the framework for internal management 
and self-evaluation and the sequence and relationship of the basic elements of 
that framework. Other topics that are covered in it are: 

Why develop goals and objectives; 

How many goals and objectives should a transit system develop; and 

The role of the transit board or oversight authority in the 
development and use of transit system goals and objectives. 
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CASE STUDY APPLICATIONS 

Section III of the manual demonstrates the application of the internal 
management and self-evaluation process through three case studies. ·In the 
case studies, the subject hypothetical transit system, Mid-Size Michigan 
Jransit Authority (MMTA), faces three serious issues common to many transit 
~ystems in Michigan and throughout the United States: 

1) The need to increase fare revenues through selective fare 
increases to improve the current operating ratio; 

2) The need to control absenteeism to reduce operating expenses and 
improve utilization of existing labor resources; and 

3) The need to selectively reduce transit service levels to lower 
operating costs in response to anticipated reductions in federal 
operating assistance. 

The case studies are developed around the application of the internal 
management and self-evaluation process and the resolution of each of these 
issueso 

Through this case study_approach, practical information, illustrations, 
and analytical techniques are presented to assist transit managers in address­
ing these issues in their own transit system. In addressing each issue, sug­
gested performance indicators are presented as well as illustrative improve­
ment programs. 

Case Study 1: Fare Increases to Improve Operating Ratio 

This case study provides some history on transit fare policy in the 
United States during the past 15 years and discusses the increased importance 
today of fare box revenues. Drawing on national studies of transit fare 
policy, information is presented on: 

the alternative types of fare strategies, including flat fares, 
distance based fares, time differentiated fares, value based 
fares, fares for special origins and destinations, special fares 
for limited areas, and special discount fares; 

transit market segments and the importance of determining the 
response of transit riders to changes in fares based on character­
istics of the riders and their trip-making habits; and 
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fare elasticity, or the impact of changes in fare on changes in 
ridership by trip maker, trip type, and time of day--an important 
consideration in estimating the net effect on revenues of new fare 
strategies. 

Case Study 2: Absentee.ism Reduction and Control 

In the final case study, an issue which is receiving increasingly more 
attention in transit and other United States industries--employee absenteeism 
and its associated costs and impacts on operations--is presented. The case 
study serves as a vehicle for presenting: 

commonly used definitions for types of absenteeism including 
injury-on-duty (IOD), sick leave, requested days off, other 
excused absences and suspensions, and unexcused absence; 

the effects of absence on a transit system including the effects 
on direct costs, indirect payroll costs, overhead, administrative 
costs, service impacts, and employee impacts; 

the range of attendance programs that can be used to address 
absenteeism control as well as those that are historically most 
prevalent in the United States; and 

the benefits of pursuing a balanced absenteeism control program 
which includes both disincentives--or punishment for excessive 
absences--and incentives or rewards for commendable attendance 
records. 

Case Study 3: Selective Service Reductions 

Included in the case study which addresses selective service 
reductions are discussions of: 

three approaches for achieving service cutbacks: 

reductions in service frequency; 

changes to service span; and 

route modification or elimination; 

a route level ridership survey effort to gather and analyze rider­
ship data by route segment and time of day as a basis for recom­
mending reductions in service level; and 

an analytical technique for estimating cost savings which uses a 
four-factor unit cost approach developed from Section 15 required 
level data. 
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APPENDICES 

The manual includes two appendices. Appendix A summarizes common transit 
system responsibilities by functional area. Appendix B defines a set of 
performance indicators that can be developed from the required level 
Section 15 data. A review of the current activity by the mid-size transit 
systems within the state of Michigan to conduct routine performance evaluation 
and monitoring appears in a separately bound report prepared by Peat Marwick 
for UPTRAN under this contract (MOOT 79-1829). In it, programs of each 
transit system are summarized including the use of performance indicators, the 
process through which goals and objectives are set, the relationship between 
the transit system general manager and board in performance evaluation, and 
the impetus for developing a performance measurement and monitoring program. 
A8 is demonstrated in this report, there is considerable activity in Michigan 
in the area of transit performance evaluation. The sharing of information and 
experience among the transit systems can assist all of the transit managers in 
their efforts to provide efficient and effective transit service to their 
communityo 
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I. INTRODUCTION 

The purpose of this manual is to assist transit managers to achieve their 
overall responsibility to meet transit service needs in their community in an 
efficient and effective manner, within the constraints of available resources. 
This manual has been prepared in response to a request of the Urban Mass 
Transportation Administration that the efforts of the Michigan State Bureau of 
Urban and Public transportation to develop an evaluation tool for assessing 
transit performance should be complemented by the development of a manual for 
transit systems to use in internal management and for communication with local 
transit boards and public officials. UMTA's request was supported by Michigan 
transit system managers who indicated that a self-evaluation and management 
aid for transit systems could be very useful. 

Thls manual identifies the critical elements of an internal management 
and self-evaluation process for mid-size transit systems, describes the 
relation of these elements to each other, and discusses their application and 
use by a transit system. The manual recognizes that all transit systems are 
unique and that, as a result, the particular management process of each system 
will be tailored to serve the needs .and resources of the community, the 
transit system and transit management. Consequently, the manual does not pre­
scribe performance targets or standards nor does it recommend specific roles 
or responsibilities within a transit system or between a transit system and 
its Board or local elected officials. 

The manual is organized in four sections: 

• Section I: Introduction 

This section discusses the importance of establishing and utilizing 
structured practices for internal management and self-evaluation; 
describes the factors that influence the development of these prac­
tices, and outlines some of the key features that affect the specific 
characteristics of the programs of different transit systems. 

Section II: Internal Management and Self-Evaluation Process: A 
General Approach 

This section describes the suggested, general approach for internal 
management and self-evaluation of a transit system. At first, a 
general framework is presented; then each element of that framework is 
defined and discussed. 
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Section III: Application of the General Approach Through Case Studies· 

This section includes three case studies which apply the internal 
management and evaluation process introduced in Section II. The intent 
of this section is twofold: first, to demonstrate how a transit system 
can use the suggested internal management and evaluation process; and 
second, to provide practical information and analytical techniques to 
assist transit managers in resolving three critical issues confronting 
transit today--the need to (1) increase fare revenue, (2) control 
absenteeism, and (3) reduce transit service. A hypothetical mid-size 
transit system is used in the case studies to illustrate these issues. 

The manual concludes with two appendices: 

Appendix A: Review of Common Transit Responsibilities by Functional 
Area; and 

Appendix B: Definitions of Performance Indicators Using Section 15 
Data. 

IMPORTANCE OF INTERNAL MANAGEMENT AND SELF-EVALUATION PRACTICES 

Under any circumstances, an organization should strive to use resources 
efficiently and effectively to meet organizational objectives, whether in the 
production of goods, or in the delivery of services. 

The application and use of carefully developed internal management and 
self-evaluation practices has never been more important to the transit in­
dustry than it is today. The transit industry is facing escalating costs, 
declining public support, farebox revenues that have not kept pace with in­
flation; continued demand for clean, safe, and on-time services; and increas­
ing interest in the accountability of public services to citizens and public 
officials. This environment pressures transit managers not only to strive 
individually to perform their jobs in the best possible manner but also to 
ensure that each employee understands the organizational objectives of the 
transit system, its existing financial constraints, and the importance of 
being responsive to the community in the delivery of efficient and effective 
transit services. 

Given these circumstances, management tools that provide structure and 
direction to the daily and longer-term activities of each transit system are 
necessary. Up-to-date and accurate information should be available at the 
appropriate level of detail and frequency to allow management to make timely 
and effective decisions. Limited resources and public scrutiny will not allow 
prolonged inefficiency or ineffective decision making. 
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FACTORS INFLUENCING INTERNAL MANAGEMENT AND SELF-EVALUATION PRACTICES 

The internal management and self-evaluation practices of each transit 
system should be tailored to serve that system and will, therefore, be 
uniqueo To determine whether existing management practices are appropriate or 
to ensure that new practices are properly designed, transit managers should 
ask general basic questions: 

Whose needs are to be served and who will receive and use the 
information produced? 

What is the purpose or intent of conducting the evaluation? What 
objectives are to be met or what ends are to be achieved? 

What resources are available in terms of staff, budget, and 
technical capability to carry out the internal management and 
self-evaluation practices? 

What are management styles and perspectives of the individuals 
that have prime responsibility for the transit system or are to be 
centrally involved in the management and self-evaluation 
activities? 

In the answers to these questions lies the basis for tailoring general 
management principles and practices to meet the specific needs of each transit 
system. 

Who are the Users? 

The users of management tools, self-evaluation practices, or the informa­
tion they produce can include the local transit board, internal transit system 
management, public officials, the general public, state government personnel, 
and funding agencies. The needs, concerns, and perspectives of each of 
these groups may differ. Certainly, the type of information, its level 
of detail, and how frequently the various groups are involved will differ. 

The concerns of transit management (and possibly also the transit board) 
will be the most comprehensive. Relating to all aspects of the performance of 
the transit system, they will require the most detailed activities and infor­
mation. The concerns of the general public or funding agencies are likely to 
be more limited, possibly focusing on the quality of transit service within 
specific neighborhoods or the ability of the transit system to continue cur­
rent service levels within the constraints of available funding. 

Why Implement Self-Evaluation Practices? 

The reasons for implementing more structured management practices and 
self-evaluation procedures can include: 

the production of information to ensure accountability to public 
officials and outside organizations; 
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the monitoring of performance to assess and improve efficiency and 
effectiveness; 

the clarification and prioritization of objectives and 
expectations; 

the development and improvement of services; 

the diagnosis and early resolution of problems; and 

the internal allocation of resources as part of planning, 
budgeting, and internal control of operations. 

While many purposes can be articulated and targeted for accomplishment through 
application of management practices, priorities should be set so that the most 
important result is achieved. 

Exhibit I-1 summarizes the range of audiences, purposes, levels of detail 
and evaluation frequency that influence the design and implementation of a 
self-evaluation process. The levels of detail by audience shown in this exhi­
bit represent typical experiences of transit agencies and are not necessarily 
those that should be adopted by the agencies involved. 

What Resources are Available? 

Resource availability, including financing, skilled personnel and tech­
nology, affect the characteristics of the management and self-evaluation 
practices of a transit system. 

Self-evaluation practices must be included in the budgeting and planning 
of the system, not added as an afterthought or considered as responsibilities 
outside the routine requirements; the complexity, sophistication, and the 
frequency with which they are conducted will be determined by resource avail­
ability. Transit management must determine what management and self­
evaluation practices are essential for their system and then insure that 
resources are available to successfully implement these practices. 

Management Style and Perspective 

The final factor that influences the characteristics of internal manage­
ment and self-evaluation practices of a transit system is the style and per­
spective of the individuals with prime responsibility for the system. This 
factor may, more than the others identified above, distinguish the activities 

1.4 



AUDIENCE 

General Public 

Public Officials 

Funding Agencies 

Administrative 
Agencies 

Transit Management 

EXHIBIT 1-1 

SCOPE DEFINITION OF A TRANSIT EVALUATION 
METHODOLOGY 

LEVEL OF DET All FREQUENCY OF EVALUATION 

System 
AnnuaiJBiannual I Quarterly I Monthly I Weekly I PURPOSE Wide Route Function Activity 

" Accountability/Information • • Clarify performance • • Frequency of evaluation will be determined by 
expectations in relation policy decisions which consider: 
to objectives 

e Accountability/Information • • the needs of the audience 

• Assess management and • • • the purpose for the evaluation and use 
diagnose problems of evaluation results; and 

• Clarity performance • • expectations in relation • the resources available to finance the 
to objectives 

evaluations . • Resource allocation • 
• Evaiuations should be conducted more fre-

• Accountability/Information quently for internal management than for 
• Transit development and • • external reporting purposes. 

improvement 

• Resource allocation • 
• Accountability/Information • • Transit development and • • improvement • LEGEND: 
• Assess management anddiag- • 

nose problems 8 Typical levels of detail of interest to the 

• Resource allocation • audiences of the evaluation. These will vary by 
transit agency . 

• Management control and • • • monitoring 

• Transit development and • • • • improvement 

• Assess management and • • • • diagnose problems 
• Management control and • • • • . monitoring 
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at each transit system. The manner in which general management practices are 
carried out is determined in part by the personality of the people in charge. 
Nanagement style and perspective can affect: 

Organizational Approach. Certain individuals are highly struc­
tured and organized. They develop systematic approaches to their 
day-to-day responsibilities and plan future activities. Other 
individuals address situations as they arise, tending less to plan 
and monitor events. 

Delegation Practices. An important difference among managers is 
the extent to which they delegate responsibility and decision­
making to subordinates. Some managers insist on having authority 
highly centralized. These individuals are personally involved in 
a wide range of.activities and directly participate in decision­
making at various levels of the organization. Other managers 
limit their involvement. For example, they may participate more 
actively in the budget process and strategic planning and less in 
the day-to-day operation of each department or functional area of 
the transit system. 

Attitude toward Participatory Decision-Naking. Closely related to 
the extent that a manager will delegate is the extent to which he 
believes in participatory decision-making, or group involvement. 
Although decision-making can take more time when a number of 
people are involved, many managers look for the input and inter­
action of their employees while others feel that decisions are 
more effectively made by the individual having ultimate 
responsibility. 

The extent to which each of these personal attributes characterizes the indi­
vidual in charge of the transit system will influence the manner in which 
internal management and self-evaluation practices are carried out. The 
process for self-evaluation outlined in Section II, however, is a generalized 
process and is independent of management style. 

FEATURES OF THE NANAGENENT AND SELF-EVALUATION PHACTICES 

As shown in Exhibit I-1, the features of the management and self­
evaluation practices of a specific transit system will be influenced by the 
factors discussed above. These features include: 

Level of Detail. How extensive will the information gathering, 
analysis, and evaluation activities be? Will they address overall 
system performance, route specific performance? Will they analyze 
each function and activity performed by the transit system? 

Frequency of Monitoring and Evaluation. How often 
data be gathered, analyzed, and reported? Yearly? 
Monthly? Weekly? Daily? Hourly? 
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Responsibility for Self-Evaluation Activities. Who will carry 
out the specific activities that are essential for self-evaluation 
(e.g., goal setting, data collection, monitoring, and evaluation. 
etc.). Who will be held responsible and accountable for the 
information produced? 

Use of Results or Output. Who will use the results, i.e., the 
findings or output of the activities, and how will they be used by 
each recipient of the information? 

Each of these issues should be raised in the process of establishing or 
refining the internal management and self-evaluation practices of a transit 
system. When these issues are addressed in the design stage, the practices 
that are implemented are more likely to serve the needs of the transit system. 
Over time, the needs served by the management and self-evaluation practices 
may change, and with them, the features of the practices. Such changes are a 
natural and inevitable part of organizational change. 

SUMMARY 

The intent of this manual is to provide an aid for transit managers for 
internal management and self-evaluation of their systems. The manual was 
designed to recognize that the specific needs, resources, and circumstances of 
each system are different and that the application of the general principles 
discussed in this manual will be unique to each transit system. In short, it 
is not possible to provide simple, cookbook guidelines that can be applied 
with the same results in each transit system. Rather, having identified the 
user's needs and resources of the system, transit managers must tailor their 
own internal management and self-evaluation practices. 
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II. INTERNAL MANAGEMENT AND SELF-EVALUATION PROCESS: 
A GENERAL APPROACH 

This section presents a suggested general approach for internal manage­
ment and self-evaluation for transit systems. The objective of this section 
is to introduce the evaluation framework and to define and discuss each of its 
basic elements in sequence. 

The internal management and self-evaluation process described in this 
manual can be applied to each functional area of a transit system. Included 
in the manual are illustrations which reference the application of the 
suggested management practices to various areas of a system. The illustra­
tions are provided to demonstrate the usefulness of the practices throughout 
the system. 

To establish a common basis of understanding, an overview of the func­
tional responsibilities common to most transit systems is provided in Appendix 
A. Functions specific to systems that provide rapid transit, light rail, or 
trolley service are not included since the mid-size transit system in Michigan 
do not operate these modes. The appendix provides a description of transit 
functions and discusses important management concerns relevant to each 
functional area. 

INTERNAL MANAGEMENT AND SELF-EVALUATION PROCESS: OVERVIEW 

Exhibit II-1 is a diagram which identifies each of the elements in the 
internal management and self-evaluation process and their relation to each 
other. In each of the following subsections, an element of the evaluation 
process and the progression of the activities are described. 

DEVELOP GOALS AND OBJECTIVES 

The establishment and prioritization of goals and objectives is the first 
critical step to be accomplished by transit management. 

Goals are broad statements of intended results. A goal describes 
the basic purpose of providing a service or performing a func­
tional activity. For example, a goal describing the basic purpose 
of providing transit. service might be: 

"to provide an effective alternative to the use of the private 
automobile." 

Alternatively, an example of a goal for performing the subfunc­
tional activity of revenue vehicle maintenance might be: 

"to assure that the active vehicle fleet is routinely main­
tained." 
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Do Not 
Meet 
Goal: 
Reassess 
Target, 
Program, 
Budget 

EXHIBIT 11-1 

OVERVIEW OF A TRANSIT MANAGEMENT AND 
SELF-EVALUATION PROCESS 

Develop Goals and 
Objectives 

Deline Performance 
Indicators and Data 

Needs ' 

Establish Performance 
Targets 

Plan an Improvement 
Program 

Collect Data 

Compare 
Actual vs. Planned 
(Data) (Target) 

Meet Goal 

II.2 

+ 
Prepare Budget 
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Objectives describe. the manner in which a transit operator intends 
to fulfill a stated goal. Objectives are more specific; they 
describe accomplishments required to achieve goals. In keeping with 
the two examples provided above, objectives of transit service 
delivery and revenue vehicle maintenance might be: 

"to increase transit ridership" and "to maintain a schedule for 
vehicle maintenance based on vehicle use." 

Objectives should be measurable; being measurable, they provide a 
means to monitor and evaluate performance. A number of objectives 
can be developed for any one goal. rn developing objectives, the 
key factors which bear on achieving a goal must be identified. 

Why Develop Goals and Objectives? 

The process of developing goals and objectives requires transit managers 
to define and communicate their mission, direction, and priorities. It 
encourages careful consideration of what should and must be accomplished by 
the transit system. In a time when costs are increasing and resource avail­
ability is highly restricted and probably decreasing, organizational goals and 
objectives must be carefully considered and defined, trade-offs must be made 
and expectations aligned with available financing. 

How Many Goals and Objectives Should be Developed? 

The establishment of goals and objectives can be used by a transit system 
as a means of stating the responsibility and expectations of each department, 
division, or function in the system. Alternatively, they can be an important 
first step in initiating change in a few selected areas. 

The development of goals and objectives for each functional and subfunc­
tional area requires a comprehensive review of the transit system to formalize 
numerous goals and objectives. This review can be accomplished by having the 
person(s) responsible for each area assess and recommend what should be 
achieved in their area in the upcoming year or through direction from the 
general manager. 

If goals and objectives are defined each year for each functional and 
subfunctional area, priorities should be set to rank the importance of each 
goal and objective. Trade-offs will likely be necessary. 

Some transit systems develop goals and objectives in a very limited 
number of areas as a means of focusing attention and initiating change or 
directing selected activities. This approach can be taken as a means of 
problem solving or responding to new areas of concern previously not addressed 
by the transit system. It implies that current performance in most functional 
areas is adequate. 
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Whether goals and objectives are pursued in every functional and sub­
functional area of the transit system or only in selected areas, it is 
important to recognize that some goals and objectives may conflict with each 
other and that there will not be sufficient resources to accomplish all of the 
desirable objectives. 

What is the Role of the Transit Board or Oversight Authority in the Develop­
ment and Use of Transit System Goals and Objectives? 

The development of goals and objectives for a transit system may be 
accomplished by: 

an action of the transit board (or other local public policy or 
oversite authority); 

a cooperative effort of the transit system general manager working with 
the transit system board; 

the transit system general manager, without board involvement or the 
involvement of other transit system employees; or 

a cooperative effort of the transit system general manager, assistant 
general managers, and other transit system employees in managerial or 
supervisory positions with little or no board involvement. 

The first two scenarios imply higher levels of involvement by the' transit sys­
tem board in tqe oversight and direction of the transit system. The second 
two scenarios imply that the transit board has a limited role and relies on 
transit management to address the detailed aspects of system performance. 

DEFINE PERFORMANCE INDICATORS AND DATA NEEDS 

Performance indicators are quantifiable measures which permit the evalua­
tion of performance. Indicators can be developed that will allow the measure­
ment, monitoring, and evaluation of each of the objectives developed for a 
transit system. Pertinent performance measures for the examples presented 
above might be: 

"Passengers per capita;" 

"Passengers per vehicle mile; 

"Vehicle washings per number of days operated;" and 

"Percent of vehicle inspections conducted at correct mileage 
intervals." 
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While a number of performance measures might be needed to provide the 
necessary degree of management control over performance, being selective in 
their development is important since the number of these indicators affects 
the amount of data that must be gathered. Even though the information 
gathered may be useful, the cost of gathering and analyzing data provides a 
natural incentive toward selectivity in establishing performance indicators. 
Consequently, every effort should be made to identify a limited set of per­
formance indicators, one that provides the most useful and meaningful measure 
of performance in relation to each objective. 

In order to monitor and evaluate transit performance, data must be 
gathered in support of the performance indicators. A consistent data base 
(1) maintains a constant set of definitions; (2) is the result of routine 
data gathering; and (3) reflects systematic reporting. Without a consistent 
data base, transit system performance evaluation is not possible and 
management effectiveness will be limited. 

In general, to allow monitoring and evaluation of overall transit system 
performance, data must be gathered on the cost of providing transit, the re­
venue available to operate service, the operating characteristics, including 
level of service and fleet description, and vehicle utilization (ridership). 
Most transit systems have data available to develop performance indicators to 
monitor and evaluate transit performance. While some indicators are more pre­
cise than others in measuring the achievement of specific objectives, the costs 
of gathering the more precise data may outweigh its usefulness. 

Two important sources of data for monitoring and evaluating transit 
performance are the Section 15 reports, annually required by UMTA and the 
annual operating assistance report required by UPTRAN. Appendix B of this 
report includes a brief summary of key strengths and limitations of Section 15 
data for use by transit managers in self evaluation followed by definitions 
for a set of performance indicators that can be developed using data contained 
in the UMTA Section 15 (required level) and UPTRAN annual operating assistance 
reports. 

The last part of this appendix includes definitions for a set of 
performance indicators developed from data required by Section 15 that can be 
used to monitor and evaluate transit system efficiency and effectiveness. The 
defined indicators are only illustrative of the types of indicators that can 
be developed using Section 15 required level data. Additional indicators can 
be developed using this data base that may better meet the specific needs of 
an individual transit system. 
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ESTABLISH PERFORMANCE TARGETS 

Performance targets represent the acceptable or desired level of perform­
ance that is to be achieved by the transit system. The target that is estab­
lished should be relevant for the transit system, and it should be achievable. 
Establishing performance targets should be based on information available to 
the transit system. Some suggested sources of information for performance tar­
gets include: 

the current and past performance of the transit system including 
historic trends: 

the current and historic performance of other transit systems 
similar in size in Michigan or throughout the United States; and 

performance information from other local or national industries 
(public and private sector) that is comparable to the transit 
system circumstances, (i.e. maintenance labor productivity), 
materials and cost increases. 

In keeping with the illustrations presented above, the performance target for 
"passengers per capita" might be set at "10 percent;" for "passengers per 
vehicle mile," at "3;" for "vehicle washing," at "every four days of opera­
tion;" and for "vehicle inspections at appropriate mileage intervals" at "95 
percent." Alternatively, performance targets can be defined in relation to a 
transit system's past performance. For example, a transit system might 
establish a performance target such as a ''10 percent reduction in unexcused 
transit operator absence," a "five percent increase in off-peak ridership," or 
"maintaining the current level of professional staff training hours as 
achieved last year." 

Exhibit II-2 displays the hierarchical relation among goals, objectives, 
performance indicators, and performance targets. As shown in this exhibit, 
performance indicators and targets are developed based on established goals 
and objectives. As conditions change or circumstances warrant, revisions may 
be necessary at any level of the hierarchy. The values assigned to perfor­
mance targets must be based on factors relevant to each transit system. Per­
formance targets will not be the same for all systems in the state or for a 
given transit system over time. 

The development of performance targets must be accompanied by two activ­
ities which are interrelated and will, to some extent, determine the values 
for the targets. These two activities are (1) developing an improvement plan 
or program to meet the targets and (2) preparing a budget which includes the 
necessary resources to carry out the plan. These activities are discussed 
below. 
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PLAN AN IMPROVEMENT PROGRAM(S) 

An improvement program should be planned that enables the transit system 
to achieve the established performance targets. For example, a transit system 
might establish an objective of reducing vehicle breakdowns and set a target 
of 10 percent fewer breakdowns per 30,000 miles. The following types of pro­
grams might be considered to achieve the desired target: 

increase the frequency of routine maintenance per vehicle, i.e., 
reduce the number of miles between inspections and preventive 
maintenance; 

increase the level of maintenance supervision to ensure 
maintenance is more carefully performed and inspections are 
thorough; 

purchase new maintenance equipment, such as lifts and tools, to 
improve the effectiveness of mechanics; and 

improve the mechanic training program to achieve a more skilled 
maintenance employee work force. 

The program should be tailored to meet the transit system needs. Two 
transit systems could establish the same objective and similar performance 
targets, however, the differences between the ~ransit systems will result in 
the development of different programs to meet the objective. One transit 
system may have outdated equipment while another may find it difficult to hire 
skilled mechanics. Consequently, the appropriate programs for the respective 
transit systems might be purchasing new equipment or improving the training 
program. 

The program for achieving objectives and performance targets should 
define the activities, equipment, and staffing requirements in sufficient 
detail to allow implementation of the program and subsequent monitoring. The 
development of the program should state as explicitly as possible how the 
program will be carried out. 

Programs for achieving performance objectives and targets may be devel­
oped by (1) top transit management; (2) the manager or the employee respons­
ible for carrying out the program (i.e., the maintenance manager); or (3) as a 
cooperative effort, perhaps including line employees such as supervisors. The 
person who will have most immediate responsibility for carrying out the pro­
gram and achieving the established performance target should have a role in 
the development, review, or revision of the program. Their concern is that 
the program is appropriate for meeting targets. 
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PREPARE A BUDGET 

A budget which estimates the cost of labor and (capital) equipment to 
implement a program should be developed. Simply stated, the intent is to es­
timate the total cost of achieving the established objective and performance 
target(s). Having determined the costs, it is possible to assess whether suf­
ficient resources are available to follow through and implement the planned 
improvement program. 

If a transit system determines that the cost of a particular program ex­
ceeds the available resources, the following management decisions should be 
considered: 

developing a less costly alternative program that may enable 
achievement of the established target; · 

reducing the performance target to a ievel that can be achieved 
within the existing resources; 

reducing or eliminating the performance targets in another area 
that will make available resources that are currently budgeted 
elsewhere in the transit system; or 

identifying additional resources that may enable the system to 
implement the program as planned. 

The links between the performance target, the improvement program, and the 
budget are c.ri tical. Too often targets are set that cannot be achieved within 
the limited available resources, or the total cost of achieving a target is 
not fully appreciated since the improvement program has not been carefully 
planned and budgeted. As a result, holding people accountable for achieving 
the targets becomes truly unrealistic. Without the development of a carefully 
budgeted improvement program, the usefulness of the objectives and performance 
targets will diminish. 

Some transit systems view the achievement of performance targets as a 
type of "contract" between the responsible division head, or supervisor, and 
top management or between the transit system general manager and the transit 
system board or city council. When viewed in this manner, greater importance 
is often attributed to the development of an appropriate program to achieve a 
target and the availability of required resources for carrying out the program. 
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COLLECT DATA 

The data for program monitoring should be carefully defined and collect­
ed, and recorded systematically and routinely. This will include the data 
required for the development of the performance indicators which measure the 
achievement of objectives, as well as any other data needed by transit manage­
ment or for external reporting requirements. The frequency of data collection 
and level of detail of the data must be carefully determined. Important con­
siderations are the ease of gathering the data, its usefulness, and the cost 
of gathering and maintaining accessible information. 

Many transit systems have recently given considerable attention to data 
collection for their transit systems. The use of automated information sys­
tems, the need to meet federal and state reporting requirements, and the 
increased concern for accountability have encouraged transit systems to 
address data collection practices in greater detail. 

COMPARE ACTUAL TO PLANNED PERFORMANCE 

Periodically throughout the year and at year-end, actual performance 
should be compared to the level that was planned. The intent is to assess 
whether performance is at or moving towards the level intended by the per­
formance objective and target. If, for example, a transit system: 

established an objective to improve vehicle operator courtesy; 

set a target of reducing passenger complaints by 50 percent, or to 
no more than two complaints per operator per month; 

developed and implemented an operator training refresher course on 
passenger courtesy and developed a recognition program for vehicle 
operators who receive no complaints each quarter; and 

collected data on complaints per operator per day. 

The data on complaints per operator should periodically be compared to the 
performance target. For example, each month the average number of complaints 
per operator could be compared to the target of two complaints per month. 

If it appears that the performance is at ~he target or moving in the 
direction of the target, no action is required, The program appears to be 
successful and the objective is being met or should be met in the foreseeable 
future. 

If, however, the comparison of actual to planned performance indicates 
that the objective will not be met (i.e., complaints per operator are increas­
ing or are not decreasing) transit management should consider reassessing its 
targets, program, and budget. 

11.10 



REASSESS TARGETS, PROGRAM, AND BUDGET 

If the comparison of actual and planned performance indicates that the 
performance target will not be met, transit management should: 

Reassess the Target: determine whether the target may be unreal­
istic: possibly it is too high or not achievable in the desired 
time frame; 

Reasses the Program: determine whether the program is appropriate 
for meeting the objective; (i.e., Is the training program effec­
tive? Is the recognition program sufficient motivation to improve 
courtesy?); and 

Reassess the Budget: determine whether the funds available are 
sufficient to fully implement the program and properly carry it 
out. 

Transit management should base its decisions on these reassessments, 
whether they involve modifying the target, changing the program, or increasing 
the budgeted resources to achieve the performance objective and target. 

Clearly this process is dynamic, interactive, and ongoing. It cannot be 
a process that is fixed at the beginning of the fiscal year and ignored until 
year-end. This could result in cost overruns as well as targets that are not 
met. 

* * * * * 

It is important, in summary, to state that a basic assumption of this 
process is that transit management is seeking to improve the efficiency and 
effectiveness of transit performance. The process is carried out as an aid or 
tool to assist management in achieving such improvements. The fact that all 
performance targets are not always met and that redefinition of performance 
targets, programs, and budgets may be required should not be viewed as a fail­
ing of management. In particular, during the first several years such a 
management process is applied, considerable learning will take place before 
realistic performance expectations, the effectiveness of programs designed to 
achieve specific results and the cost of performance improvement programs are 
fully appreciated. · 
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III. APPLICATION OF THE GENERAL APPROACH TO SPECIFIC ISSUES 

This section includes three case studies ;which apply the internal manage­
ment and evaluation process introduced in Secfion II.. The intent of this 
~ection is twofold: 

first, to demonstrate how a transit syStem can use the suggested 
internal management and evaluation process; and 

second, to provide practical information and analytical technique 
to assist transit managers in resolving three critical issues 
confronting many transit systems today. 

Briefly, the issues presented in the case studies are: 

the need to increase fare revenues through selective fare 
increases to improve the current operating ratio; 

the need to control absenteeism to reduce operating expenses and 
improve utilization of existing labor resources; and 

the need to selectively reduce transit service levels to lower 
operating costs in response to anticipated reductions in federal 
operating assistance and increased operating expenses; 

The case studies are presented through the decisions and actions of a 
hypothetical transit system. While characteristics of the hypothetical 
transit system may be similar to those of the mid-size transit systems in 
Michigan, the intent of the illustration is not to represent any single 
transit system. 

HYPOTHETICAL TRANSIT SYSTEM: ORGANIZATION AND OPERATION 

The hypothetical transit system is named Mid-Size Michigan Transit 
Authority (MMTA). It is located in the central-southern portion of Michigan 
in a largely urbanized county having approximately 300,000 residents. 

The transit system operates as an authority with its own board rather 
than as a department of the city. The seven board members are appointed for 
rotating three-year terms by the mayor and are approved by the city council. 
The board has traditionally been responsible for approving major changes in 
service level and fares as well as the annual budget but has not become 
routinely involved in transit management and decision making. The general 
manager of MMTA reports monthly to the board on transit system status and 
activities. 
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In FY80 MMTA had 155 full-time equivalent employees, two-thirds of whom 
are vehicle operators. Although the new labor contract allows the use of part 
time labor, currently there are no part-time employees. Exhibit III-1 sum­
marizes the number of employees by classificat.ion and mode. 

Transit Service Level and Use 

The MMTA provides both fixed route and demand responsive transit services 
six days a week, largely within the urbanized portion of the county. 

Fixed Route Service 

The fixed route service operates 52 revenue vehicles on an average 
weekday. The system includes 18 routes operating Monday through Friday from 
6:00 a.m. to 10:00 p.m. with 20-minute headways in the morning and evening 
peak hours and one-hour headways in the off peak. On Saturdays, service 
operates from 7:00a.m. to 8:00 p.m. at one-hour headways. 

Transit routes provide access between residential areas, work places, 
schools, shopping, recreational, and community centers. The routes generally 
correspond to major traffic corridors and radiate from the central business 
district, for the most part. During the past three years, transit service has 
been initiated from the downtown through the suburban residential areas to the 
two outlying shopping centers and to three large plants which are major 
shopping and work trip generators. 

Fares on the fixed route service were raised in January 1979 from 30¢ to 
35¢ for the general public and from free fare in the off peak hours to 15¢ at 
all times for the elderly, the handicapped, and youth (under 18). This was 
the first fare increase in more than four years. 

Demand Response Service 

The demand responsive service operates Monday through Friday from 8:00 
a.m. to 7:00 p.m. and Sunday from 8:00a.m. to 2:00p.m. It is available to 
all handicapped residents in the county and residents in the nonurbanized 
portion of the county. The service must be requested 24 hours in advance and 
is free for the handicapped and $1.00 per one-way trip for out-county patrons. 

Exhibit III-2 provides summary operating statistics for both the motor. 
bus and demand responsive modes in FY 80. 
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EXHIBIT III-I 

MMTA EMPLOYEE EQUIVALENTS : FY80 

Demand Total 
M:ltorbus Responsive System 

Transportation 

Executive/Professional/Supervisory 7.0 1.0 8 
Support 3.0 1.0 4 
Vehicle Operators 97.0 7.0 104 

Maintenance 

Executive/Professional/Supervisory 1.5 0.5 2 
Support 2.0 o.o 2 
Revenue Vehicle Mechanics 15.0 1.0 16 
Other Mechanics l.O o.o l 
Servicing Personnel 8.5 0.5 9 

General Administration 

Executive/Professional/Supervisory 3.5 .5 4 
Support 4.5 .5 _5 

'IUrAL 143.0 12.0 155 
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,EXHIBIT III-2 

MMTA PERFORMANCE OPERATING STATISTICS: FY80 

Service Supplied 

Total Revenue Vehicles 
Number of Vehicles on Average Weekday 
Tbtal Annual Vehicle Miles 
Average Weekday Vehicle Miles 
Annual Vehicle Hours 
Annual Vehicle Revenue Miles 
Annual Vehicle Revenue Hours 
Revenue Capacity Miles 
Charter Miles 

Service Consumed 

Annual Passenger Trips 
Annual Passenger Miles 
Average Time Per Unlinked Trip 

(Minutes) 

Fuel Consumption 

Gallons of Diesel Fuel 
Gallons of Gasoline 

Road Calls 

Mechanical Failure 
Other Reasons 

Number of Accidents 

O:lllision 
Non-collision 
Station 

Performance Indicators 

Average Vehicle Speed (MPH) 
Average Vehicle Capacity 
Average Annual Miles Per Vehicle 
Revenue Miles Per Vehicle Mile 
Average Miles Per Gallon 
Average Passengers Per Mile 
Average Passengers Per Hour 
Road Calls Per 10,000 Miles 
Accidents Per 10,000 Miles 
Vehicle Hours Per Operator 
Mechanics Per Vehicle 

Motorbus 

62 
52 

1,944,193 
6,230 

148,000 
1,826,700 

141,100 
ll6,660,900 

68,000 

2,973,200 
10,373,000 

13 

III.4 

530,200 
13,900 

659 
195 

120 
45 

5 

13.1 
60,0 

31, 358.·0 
.94 

3.7 
1.5 

20.1 
4.4 

.88 
1,526.0 

3.8 

Demand Response 

8 
6 

141,200 
452 

10,000 
128,100 
10,300 

1,605,300 

35,700 
135,700 

l4 

0 
19,355 

28 
9 

8 
4 
0 

1<1.1 
11.4 

17,650.0 
,90 

7.3 
.25 

3.6 
2.6 

,85 
1,428.0 

.125 



Revenue and Expenses 

Exhibit III-3 presents data from MMTA's Section 15 report which summa­
rizes the motor bus operating expenses and sources of funds for FY 80. Dur­
ing this year the system had a break-even operation. As is typical of tran­
sit systems of similar size in Michigan, MMTA financing is largely dependent 
on public assistance from state and federal sources. In FY 80, 80 percent of 
the system revenues were provided through a mix of public support. The large 
majority of transit funding was operating assistance from the Federal UMTA 
Section 5 and MDOT formula operating assistance programs. Local public 
support contributed about 5 percent to offset system expenses. Fare box 
revenues represented less than 20 percent of transit system revenues. 

The current dependence on state and federal support is a major concern to 
the tra2sit system management and its board. The state's current fiscal 
situation and the likelihood of reductions in federal operating assistance 
pose a serious threat to the future operations of the system. The potential 
loss of operating assistance represents a substantial portion of current 
transit system revenues. The impact of funding reductions is even more 
serious considering that transit system operating costs have increased at an 
annual rate of between 10 and 15 percent during the past five years. 

Current Issues 

In response to their concern for the impi\Cts that the potential loss of 
funding would have on transit system operations, the transit system general 
manager and board defined three areas for transit system modification and 
improvement in the upcoming year. These areas include: 

fare increases to improve the operating ratio; 

absenteeism reduction and control; and 

selective service reductions. 

The board has decided to exercise its authority and take a more active role in 
the development and monitoring of improvement programs for the MMTA in the 
upcoming fiscal year. 
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EXHIBITIII-3 

MMTA ·MOTOR BUS EXPENSES AND REVENUES: FY80 

OPERATING EXPENSES 

Labor 

Operating Salary/Wages 
Other Salaries & Wages 
Fringe Benefits 

Services 
Materials and Supplies 

Fuel And Lubricants 
Tires and Tubes 
Other 

Utilities 
Casualty and Liability 
Taxes 
Purchased Transportation 
M;i.scellaneous 
Expense Transfers 

TOTAL 

SOURCE'S OF FUNDS 

Fares 
Other Transit System Revenues 
Local Public 
State Public 
Federal Public 

IIL6 

$ 

$ 

1,196,736 
512,160 
514,080 

14.3,160 

240,704 
37,696 

220,000 

41,376 
181,696 
26,880 
23,392 
56,032 
1,088 

3,200,000 

18% 
2 
5 

39 
36 

$ 576,000 
64,000 

160,000 
1,248,000 
1,152,000 

100% $ 3,200,000 
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CASE STUDY 1: FARE INCREASES TO IMPROVE THE OPERATING RATIO 

During the latter half of the 1970's fares were increased by many tran­
sit systems in the United States after a long period of fare stabilization. 
The most recent Transit Fare Summary, distributed by the American Public 
Transit Association (APTA), reported that nearly 80 percent of the 180 systems 
reporting had implemented new, higher fares between 1978 and 1979. The 
conditions that prompted this wave of fare escalation include: rapid 
increases in operating expenses; demands for improved and expanded transit 
services; and stable or only marginally increasing public support for tran­
sit operations. These conditions are considered probable features of the 
operating environment for transit systems in the 1980's. As a result, tran­
sit service pricing is considered one of the more pressing arenas for 
managemtnt decision-making in the 1980's. 

Passenger fare revenue financed 18 percent of total operating expenses 
for MMTA in FY80, and the operating ratio has. not exceeded 20 percent during 
the past five years. The current fare structure includes: 

a 35¢ one way fare for the general public; and 

a 15¢ fare for the elderly, handicapped and youth. 

There is no charge for transfers, nor do fares vary by distance traveled or 
time of day. 

Between January 1, 1976 and January 1, 1979, the fares were unchanged, 
remaining stable at 30¢ per one way trip for the general public with no fare 
charged to the elderly, handicapped, and youth in the off peak. During the 
peak hours, a reduced fare of 1St was charged the elderly, handicapped, and 
youth. The full fare was increased 5¢ per trip in January of 1979 when MMTA's 
board agreed to pass the increase proposed by the MMTA general manager. 

DEVELOP GOALS AND OBJECTIVES 

The MMTA general manager and board agreed at a recent board meeting that 
fares should be increased to improve the existing fare box ratio. Because a 
reduction in service is to be instituted late in the year as a means of 
reducing operating expenses, the board and general manager agreed that any 
fare increases should be implemented during the next three months, i.e., at 
least six months in advance of the service reductions. They agreed that 
reducing service and increasing fares simultaneously or introducing a fare 
increase after a service reduction would be perceived negatively and impact 
transit's position in the community. 
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An important concern of the MMTA board and general manager was that the 
fare increases not impose an undue burden on transit patrons with low or fixed 
incomes, such as youth and the elderly. Transit service to these riders 
provides, in many cases, the only alternative for independent travel. 

The following goal was established by the board and general manager: 

"Improve the transit operating ratio without seriously impacting 
patrons with low and fixed incomes." 

This goal is to be pursued through achievement of the following objective: 

"Develop a fare strategy that will improve the operating ratio through 
rational fare increases that focus on the cost of service provided 
and willingness and ability to pay." 

DEFINE PERFORMANCE INDICATORS AND DATA NEEDS 

The MMTA decided that the critical performance indicator to monitor the 
success of the fare increase effort would be the operating ratio, that is, 
fare box revenues as a proportion of total operating expense. The data needed 
to develop this indicator is readily available to MMTA. Each day the fare 
boxes are pulled from the vehicles and revenues are counted. These fare 
counts provide the needed revenue information. An indication ofi the 
distribution of fares throughout the day can also be obtained through route 
level ridership counts that are made periodically to estimate patronage for 
service planning. MMTA operating expense data are also routinely reported and 
readily available. Expense estimates available for the budget year and 
budgeted and actual expenses on a month-to-month basis are monitored by MMTA. 

In selecting performance indicators the MMTA considered obtaining before 
and after ridership and revenue data to assess the impacts of fare increases 
on different types of transit users. Indicators by ridership group or market 
segment were considered. A decision was made, however, that this type of 
analysis would be too costly and probably not necessary to meet the MMTA 
objective. Instead, the MMTA decided to research the experience of other 
similar-sized transit systems that recently instituted fare increases; and 
drawing from the experience of other systems, the MMTA proposed to develop an 
effective approach for increasing the operating ratio without seriously 
impacting patrons with low and fixed incomes. 
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ESTABLISH PERFORMANCE TARGETS 

The performance target established by the MMTA was to increase the oper­
ating ratio to between 22 and 23 percent. This implied a 22 to 38 percent 
increase over the FY 80 18 percent recovery ratio. A 22 to 23 percent target 
was intended to demonstrate a meaningful commitment to increasing the passen­
ger's support of the transit system without overreacting in this direction. 

After setting its target, the MMTA developed an estimate of what the 
fares would have been in 1980 if MMTA had raised fares a year earlier to 
achieve 22.5 percent operating ratio. To prepare a simplified estimate, MMTA 
assumed that the number and mix of ridership would have remained stable at 
current levels after the fare change. As shown in Exhibit III-4, based on 
this assumption, a one-way full fare of 50.4i would have been necessary if the 
elderly and youth fares remained at lSi or a 41.5i one-way full fare would 
have been necessary with youth and elderly fares increasing to 20i. These 
fares would have implied increases of between 18 and 44 percent for the 
current one-way full fare and up to a 33 percent increase in the elderly and 
youth reduced fares. 

The MMTA recognized that the assumption that no ridership would be lost 
with across-the-board increases of this type was probably incorrect. While 
the majority of peak-hour riders would probably continue to ride transit if 
such an increase were imposed, it was generally acknowledged that there would 
be a decline in both the peak and the off-peak ridership. These issues were 
considered further in planning the fare strategy. 

PLAN AN IMPROVEMENT PROGRAM 

In planning its fare strategy to improve the operating ratio the MMTA 
decided to: 

first, research alternative types of fares strategies; 

second, identify MMTA's types of riders or current market segments 
and consider the effect of fare increases on each segment; and 

third, refresh MMTA's familiarity with fare elasticity. 

The combined results of this initial research would assist MMTA in developing 
a fare strategy to meet its objective and performance target. The research 
results are summarized below. 
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%of Total 
(Fare) Passengers 

Full Fare 36% 

Elderly 34% 

Youth 30% 

Transfer 

100% 

Fare Box Ratio 

•rotal Operating Expenses $3,200,000 

EXHIBITill-4 

BACK OF THE ENVELOPE FARE ESTIMATES 

Increase Full 
Current Fare Fare Only Increase Full 

Number One~way Fare One~way Fare 
and Reduced Fares 

Passengers Fare Revenue Fare Revenue 

936,558 35¢ $327,795 50.4¢ $471,795 41.5¢ $389.060 

894,247 15¢ $134,137 15¢ $134,137 20¢ $178,849 

760,453 15C $114,068 $114,068 20¢ $152,091 

381,942 0 0 0 

2,973,200 $576,000 $720,000 $720,000 

18% 22.5% 22.5% 



Types of Fares 

Based on its research the MMTA found that fares can be categorized into 
the different types of fare structures discussed below. 

Flat Fare: The flat fare charges one price for all trips. The major 
advantage of flat fares are that they are simple and convenient to understand 
and use. A major disadvantage is that the flat fare offers the same price for 
trips with different costs and with different values to the transit user. 
Under a flat fare system, the same price is charged for a long trip from an 
affluent suburb during a heavily congested rush-hour as is charged for a short 
trip from a lower-income area when there is no congestion and the transit 
system has excess capacity. 

Distance-Based Fares: Fares which vary with distance traveled may have 
either a cost or a value rationale. A long trip is both more costly to the 
transit supplier and more valuable to the transit user than is a shorter trip. 

Fares which vary with distance typically include a basic charge for 
boarding the vehicle and an incremental charge which depends on the distance 
traveled. Distance-based fares are handled by either stage- or zone-collec­
tion systems. In a stage-collection system, each route is divided into 
stages, or route segments, with a fare increment being charged for each stage 
or combination of stages traversed by the user. The stage fare is most 
appropriate on routes with a few designated stops, or where an automatic fare 
collection system eases the collection of differential fares. 

The more common approach to the distance-based fares is the zone-collec­
tion system, in which the area served by the transit system is subdivided into 
zones, with the fare increased each time a zone boundary is crossed. 
Operationally, the zone-fare system involves charging a passenger a base fare, 
plus an incremental fare for each zone boundary crossed. There are several 
ways to design a zone-fare system, some of which are shown in Exhibit III-5. 

The primary disadvantage of the zone system is that, because it is only 
an approximation of distance, it can charge a passenger making a short trip 
which crosses a zone line a higher fare than a passenger making a long trip 
within a zone. Overlapping zonal boundaries can partially rectify this 
problem, but will complicate the fare-collection system. 

!ime Differentiated Fares: There are several reasons for charging fares 
differentiated by time of day, although some of the arguments supporting this 
differentiation are conflicting. The basic economic argument for time 
differentiated fares rests on cost differences. Transit systems acquire most 
of their capital (i.e., buses) to accommodate peak loads that occur during the 
morning and evening rush hours. The cost of this equipment has been incurred 
to provide services to the peak period users, and should be charged to those 
users. Moreover, since the incremental cost of serving a non-peak period user 
is very small compared to the cost of providing service for peak period 
demand, the price of an off-peak trip should be less than the price for a peak 
period trip. 
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EXHIBIT 111-5 

ZONE STRUCTURE ALTERNATIVES 

GRID CONCENTRIC CIRCLES 

HEXAGONAL SYSTEMS SEGMENTED CIRCLE 
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A peak/off-peak pricing differential can also be justified by differences 
in the value of the service. Persons who ride transit during peak periods 
typically have different transit requirements than do off-peak riders and are 
generally less responsive to changes in transit fares. The peak period tran­
sit rider is typically making a trip to or from work. The rider may be 
expected to continue using transit even at a higher fare because he cannot 
forego the trip, and the available alternative, principally an auto trip, may 
be relatively unattractive. 

Value-Based Fares: A value-based fare is set at or close to the maximum 
an individual would be willing to pay for a service, rather than at the cost 
of supplying the service. A value-based fare has two distinctly different 
kinds of applications: (1) In cases in which special services are being 
considered, the service should be supplied only if the revenue generated at 
that fare exceeds the incremental cost of supplying the service; and (2) in 
cases in which a decision has been macje to supply a fixed amount of service, 
the appropriate fare is the highest fare that can be charged without dis­
couraging ridership below the full capacity supplied. 

Fares for Special Origins and Destinations: Examples of transit services 
for special origins or destinations include services to special sports events, 
recreational areas, and other special destinations. These services are 
typically provided from one or several points in an urban area to a single 
destination. Subscription bus service and bus pools offer further examples of 
specific origin/destination combinations especially designed and priced to 
meet specific patronage needs. The subscription service and bus pools provide 
some indication of the successes possible with special services 
and fares. 

Special Fares for Services within Limited Areas: Service within limited, 
and usually high density, areas can be specially priced to reflect the dif­
ference in costs or value of the service. An example of this service is 
central business district loop service which offers circulation throughout the 
central business district at reduced fares. The low fares reflect both the 
low cost due to the limited route length and high density of use as well as 
the relatively low incremental value of a trip to the individual passenger. 
The service may also yield some public benefits by reducing downtown 
congestion and pollution and by increasing downtown accessibility. 

Special Discounted Fare: Several transit firms have reduced fares for 
certain groups--the elderly, handicapped, poor, school children, and college 
students. The reductions have come primarily in response to pressures from 
the public, who believe that reduced fares for these groups provide public 
benefits through an increased opportunity for them to travel. 

Identify Current Market Segments 

The MMTA review of the characteristics of riders regularly using the 
transit service identified five types or market segments. Each of the market 
segments identified through the MMTA research effort are described below. The 
market segments were defined in ~erms of: 

trip purpose; 
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time of day; 

trip location (origin and destination); 

age of traveler; 

income; 

transit usage ability; and 

auto availability. 

The market segments were defined to allow careful consideration of the effects 
of different fare strategies on ridership and revenue. The five market 
segments identified included: 

market segment (1): middle-aged, lower-income travelers with 
typical ability to use transit and with no automobile available 
for the trip, taking a work trip during the peak period from 
within the CBD; 

market segment (2): middle-aged, middle-income traveler with 
typical ability to use transit and with an automobile available 
for the trip, taking a work trip during the peak period from the 
suburbs; 

market segment (3): youth from middle-income households with 
typical ability to use transit and with no automobile available 
for the trip, taking a school trip in the off-peak period from the 
suburbs; 

market segment (4): middle-aged persons from a middle-income 
household with typical ability to use transit and with no 
automobile available for the trip, taking a shopping trip in the 
off-peak period from a suburban location; 

market segment (5): elderly, or low-income travelers who may be 
handicapped and have no automobile available for the trip, taking 
any other trips in the off-peak period. 

The five market segments are identified in Exhibit III-6. 

MMTA's review of ridership by market segment indicated that about 36 
percent of the average daily ridership is made up of full-fare patrons in 
market segments (1), (2) and (4) with the large majority of these being 
the peak hour, middle-income, middle-aged travelers. Market segment (4) 
off-peak travelers are about 20 percent of these patrons. Youth comprise 
about 30 percent of the total ridership and the elderly and handicapped 
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EXHIBIT 111-6 

ILLUSTRATIVE MARKET SEGMENTS 

MARKET SEGMENTS 
CHARACTERISTICS 
OF MARKET SEGMENTS 1 2 3 4 5 

TRIP PURPOSE 

Work • • School • Shopping • Other • 
TIME OF DAY 

Peak • • 
I .~- ' Off-Peak • • • 

GEOGRAPHICAL LOCATION 

Inner city • Outer ring • • • Suburban • 
AGE OF TRAVELER 

Youth • Middle • • • Elderly • 
INCOME TIME 

High 
Middle • • • Low . • • 

TRANSIT USAGE ABILITY 

Typical • • • • Handicapped • 
AUTO AVAILABILITY 

Available • Not available • • • • 
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about 34 percent. Because of their travel needs, the trips by market segments 
{3) and (5) are predominently in the off-peak hours. It is evident that 
important first steps in developing a transit fare policy are to define the 
relevant market segments and their principal characteristics and understand 
the effect.of fare increase on each market segment. 

Fare Elasticity Refresher 

Elasticity is the proportional change in the amount of a good purchased 
resulting from the proportional change in some causal variable. The amount 
purchased at a specific price is defined as the demand and, in the case of 
public transportation, is usually expressed as the number of passengers car­
ried over a certain period. Often, the name of the causal variable is 
included in the term for the elasticity. Thus, fare elasticity or price 
elasti~ity is used when describing the effect of changes in the fare. 

If, for example, the fare of a local bus service is lowered from a flat 
35 cents to 25 cents (a decrease of 28.6 percent) and this reduction in the 
fare causes the average daily ridership to change from 1,000 passengers to 
1,150 (an increase of 15 percent), the elasticity of the demand to the change 
in price is -0.52. This is computed by dividing the proportional decrease in 
the fare, 28.6 percent. The minus sign simply indicates that the direction of 
the change in the fare is opposite to the direction of the change in the 
ridership. 

As shown in Exhibit III-7, a wide variation in elasticities between 
minimum and maximum values can be noted by size of urban area. While pre­
vious studies on fare elasticity have suggested an average value of -0.33 
(Curtin Rule), indiscriminant use of the -0.33 value can lead to inaccurate 
estimates of the loss of ridership accompanying a fare increase. Available 
evidence on fare elasticities indicates that demand for public transit is more 
responsive to fare changes in the off-peak than during the peak hours. Travel 
habits of transit riders appear to be influenced by the purpose of their trip 
{i.e., work trips in peak versus non-work trips in the off-peak). The 
evidence on fare elasticities, furthermore, suggests that, in most instances, 
increasing the fare will normally generate more revenue, at the expense of 
some of loss in ridership, while fare reductions increase ridership at the 
expense of losing revenue. 

MMTA collected data from the American Public Transit Association (APTA) 
on recent fare changes and determined that the following elasticity rates 
could be used to approximate the effects on ridership of a proposed fare 
change for systems similar in size and character to the MMTA: 

peak period price elasticity of demand 
off-peak period price elasticity of demand 
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EXHIBIT 111-7 

VARIATION IN THE ARC PRICE ELASTICITIES BY 
POPULATION OF CENTRAL CITY FROM AN 

ANALYSIS OF 281 CASES INVOLVING A FARE INCREASE 

a: E 
C: CD .5 
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c: = .4 
~ :! ; g 
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.3 
~ 
~ 
"' .. w .2 .. 
~ 
0. 

.1 

1,000,000 
Or More 

500,000 To 
999,999 

250,000 To 
499,999 

100,000 To 
249,999 

1970 Center City Population 

50,000 To 
99,999 

~MINIMUM 

f::;:::i:i;;;;;J AVERAGE 

-MAXIMUM 

Under 
50,000 

Numbers Above the Bars Indicate 
Number of Observations 

SOURCES: American Public Trans!t Association, Esllmated Loss in Passenger Traff!c 
Incident to Increases In Urban Tranalt Fares (Washington. O.C American Public Transit AasoclaUon, 1961) 

American Public Transit Association, Estimated Loss in Passenger Traffic Due to ·Increases In Fares ( 1961 ·1967) 
(Washington, D.C.: American Public Transit Association, 1968). 
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Proposed Fare Strategy Improvement Plan 

Based on its investigation of types of fares, market segments, and fare 
elasticity, the MMTA developed a proposed fare strategy improvement plan for 
review by its board. The following conclusions were influential in developing 
the fare strategy: 

The current flat fare, while simple to administer, was causing an 
unnecessary loss of revenue and should, therefore, be replaced 
with a fare that better reflects the cost of the trip and ability 
of the passengers to pay. 

A distance based or zone fare would be cumbersome to administer 
because of the fare boxes currently in use and added 
=esponsibilities for the driver to enforce or oversee the more 
complicated fare structure. 

The review of current ridership segments indicated that the large 
majority of peak hour trips tend to be made. by people enroute to 
or from work and that they are generally longer than average in 
length. The large majority of off-peak trips are made by the 
elderly, handicapped, and youth. 

The finding that peak hour trips are less impacted by fare 
increases and that most of the trips by the elderly, handicapped, 
and youth are in the off-peak argued in favor of peak hour pricing 
as a fare strategy which better reflects the cost of the trip and 
the ability of the passengers to pay. 

Based on these findings the following fare structure was proposed: 

55 cents per one-way full fare peak period trip; 

40 cents per one-way full fare off-peak trip; and 

20 cents fare for elderly handicapped and youth at all times. 

Based on the assumptions that: (1) 80 percent of the full fare trips are 
in the peak hour, (2) the price elasticity of demand for peak period trips is 
-.20, and (3) the price elasticity demand for non-peak period trips and trips 
made by elderly and young users is -.35, the impact of this fare structure on 
ridership and revenues summarized in Exhibit III-8. The elasticity estimates 
were based on the experience of similar-sized transit systems that recently 
implemented fare increases and reported their effects to APTA. As shown in 
this exhibit, this fare structure will meet the target of a greater than 20 
percent operating ratio. 
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EXHIBIT 111-8 

IMPACT OF PROPOSED FARE STRUCTURE 

Percent Estimated% Estimated 
Fare Increase Ridership 

Number of Trips Existing Proposed Increase (decrease) After Fare 
Market Segment Before Fare Change Fare Fare · (decrease) in ridership Increase 

Full Fare 
Peak 749,246 35¢ 55¢ +57.14% -11.43% 663,622 
Off-Peak 187,312 35¢ 40¢ + 14.29% - 5.00% 177,946 

Elderly 894,247 15¢ 20¢ +33% -11.55% 790,961 
Youth 760,453 15¢ 20¢ +33% -11.55% 672,621 
Transfers 381,942 0 0 
TOTAL 2,973,200 Estimated revised 

operating ratio' 

' The increase or decrease in ridership is estimated by multiplying the percent increases or decreases in 
fares by the price elasticity of specific markets. For example, the percent decrease in full fare peak 
period riders is: 

(50%)(- .20) = -10% 

' Based on an estimated.expense of $3,200,000 (before service reductions) 

Estimated Estimated 
Revenue %Increase 
After Fare (Decrease) 
Increase in Revenue 

$364,992 33% 
71 '179 

158,192 18% 
134,524 18% 

0 
$728,887 26% 

22.78% 



The final elements of the fare strategy improvement program are its 
implementation and monitoring. Preparation for implementation planned by MMTA 
included: (1) a meeting with the board to present the fare strategy proposal 
and obtain board approval; (2) releases for the newspaper and radio to inform 
the public about a public hearing to discuss the proposed fare changes; (3) 
releases to the newspaper and radio to announc·e the incre-ases; (4) in-house 
training of the bus operators and phone information personnel regarding the 
new fare structure and its administration; and (5) preparation of signs for 
inside the bus and on the fare boxes stating the new faresG Monitoring 
activities would involve tracking fare revenue and ridership in the peak and 
off-peak hours following implementation of the new fares. 

PREPARE A BUDGET 

The MMTA prepared a budget for the develtipment, implementation and moni­
toring of its fare strategy improvement plan. The cost of this effort would 
not be considerable and would not involve capital acquisition or contracting 
for technical assistance. The program could be developed and implemented 
in-house by MMTA staff, The budget presented in Exhibit III-9 summarizes the 
hours by MMTA staff person by activity to be conducted. 

COLLECT DATA 

Following the implementation of the new fares the ~lliTA collected and 
monitored data on fare revenue. The revenues .received each day by route were 
recorded and summarized on a weekly and monthly basis. Operating costs were 
also summarized on a monthly basis which allowed monitoring of the monthly 
operating ratio. Periodic ridership count data were also used to monitor the 
impact of the fare increases by type of patron and time of day. 

COMPARE ACTUAL TO PLANNED PERFORMANCE 

The comparison of actual performance to the planned target revealed that 
the fare increase program was successful. Revenues did increase and ridership 
did not fall off more than had been estimated as a result of the new fares. 
During the first six months after the fares were increased, the operating 
ratio increased from 18 to 23 percent. 
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Research Alternative 
Types of Fares 

Identify MMT A 
Ridership Market 
Segments and 
Impacts of Fare 
Increases 

Fare Elasticity 
Refresher 

Develop Fare 
Strategy 

Board Meeting to 
Present and Discuss 
Fare Strategy 

News Releases 

Public Hearing 
Preparation 

Public Hearing 

News Releases to 
Announce Fares 

Training for 
Operators and 
Information 
Operators 
(preparation and 
execution) 

Signs Announcing 
New Fares 

Monitoring Revenue and 
Ridership after 
Fare Increase 

Total 

EXHIBITID-9 

BUDGET FOR DEVELOPING, IMPLEMENTING, 
AND MONITORING NEW FARE STRATEGY 

MMTA STAFF HOURS 

Assistant 
General General Manager Planning 
Manager of Operations Analystl21 

24 

16 24 

24 

16 16 16 

4 4 

4 

4 4 4 

4 4 4 

4 

4 

I ' 

4 

12' 12' 1QQ2 

40 eo 206 
1 

Aevtew of fare strategy momtonng at one hour per month during the year folloWing Implementation. 

Total 

24 

40 

24 

48 

8 

4 

12 

12 

4 

4 

4 

100 

284 

' ' Data gathering and recording of approximately 2 hours per week for a year after new fares are implemented. 
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' CASE STUDY 2: ABSENTEEISM REDUCTION AND CONTROL 

MMTA management and representatives of organized labor have, over the 
past several years, become concerned about the increasing occurrence and cost 
pf absenteeism in the transit industry. A recent national study on absence 
among transit operators in the United States reported that these costs were 
consuming about 27 percent of the federal operating subsidy and that, on the 
average, workdays lost per operator for reasons other than vacations and 
holidays had reached 28.57 days. As summarized in Exhibit III-10, transit 
operator absence nationwide and its related costs increased significantly 
during the period between 1974 and 1978. 

In 1979 MMTA conducted an assessment to estimate the extent of absentee­
ism it was experiencing. Data available on absence for all employees were 
analyzed including absence due to: 1) illness,, 2) on-the-job injury, and 
3) leaves. Vacation days and paid holidays were not included. The results of 
the assessment revealed that the incidence of absence at MMTA exceeded 
national average statistics. As reported on Exhibit III-11, MMTA employees 
were absent an average of 34 days per year, or 14 percent of the scheduled 
workdays. This exceeded the national average ~evel of absence in the transit 
industry by almost 20 percent. 

MMTA' s general manager decided that an ab'senteeism control program should 
be developed and implemented. The general manager was convinced that the 
transit system's poor attendance performance "~"-'ld be sufficient to persuade 
the board that immediate action was needed. 

Before meeting with the board to discuss the initiation of an attendance 
control program, MMTA's general manager prepared a summary presentation of the 
types of absence, its effect on transit systems, and the range of attendance 
programs used by the transit industry. The intent of the presentation was to 
make the board more familiar with the concerns of attendance pr,ograms in the 
transit industry as a first step toward the development of an attendance 
control program for MMTA. Exhibits III-12 through III-15 summarize the 
general manager's presentation to the board. 

Exhibit III-12 identifies and defines the types of absence. Employee 
absence includes all days on which an employee, could be expected to work but 
does not. That includes all days except weekly scheduled days off, vacation, 
and holidays. The absence categories used by ~any transit systems include: 
1) sick leave, 2) injury-on-duty, 3) requested, days off, 4) other excused 
absences and suspensions, and 5) unexcused absence. 

Exhibit III-13 summarizes the major effects of absence on a transit sys­
tem. The primary effects of absence are on cost and service reliability. The 
unpredictability of absence causes significant costs that cannot be esti­
mated. Bearing this in mind, the five effects of absence that were presented 
to the board included: 
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EXHIBIT lll-10 

INCREASE IN ABSENCE 1974-1978 
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EXHIBIT 111-11 

ASSESSMENT OF MMTA ABSENCE FY79 

Number of Full Time Equivalent Employees 

ILLNESS 

Days Lost to Illness 
Total Days Lost to Illness 
Days Lost to Illness/Employee 

Incidents of Illness 
Total Incidents of Illness 
Average Days Lost/Incident 
Incidents of Illness/Employee 

ON THE JOB INJURY (OJI) 

Days Lost to OJI 
Total Days Lost to OJI 
Days Lost to OJI/Employee 

Incidents of OJI 
Total Incidents of OJI 
Average Days Lost/Incident 

LEAVES OF ABSENCE (LOA's) 

Total Days For Funeral LOA's 
Total Days For Union Granted 
Total Days for Personal LOS 

LOA 

Total Days for Maternity/Paternity 
Total Days Lost for LOA's 

Average Days Lost for LOA/Employee 

LOA 

SUMMARY AND ESTIMATED COSTS 

Total Days Lost to Illness/Employee 
Total Days Lost to OJI/Employee 
Total Days Lost for LOA's/Employee 

Total Days Lost/Employee 

Total Annual Scheduled Workdays 
Percent of Workdays Absent 
Number of Employee Equivalents Absent 
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162 

3029.4 
18.7 

2163.8 
1.4 

13.4 

1668.6 
10.3 

73.8 
22.6 

65.0 
220.5 
346.0 
178.5 
810.0 

5 

18.7 
10.3 

5 
34.0 

240 
14% 
22 



EXHIBIT 111-12 

TYPES OF ABSENCE: 
OVERVIEW AND DEFINITION 

Injury on Duty (IOD) 

IOD absence includes all absence during which the employee claims protection 
or benefits for a work-related illness or injury under the applicable workers' 
compensation statute. It is by far the most rapidly growing category of 
absence in the transit industry. Under workers' compensation statutes, society 
holds the employer responsible for compensating the employee. Although 
statutes vary, employees must typically wait seven days before compensation 
is initiated. Although lump sum settlements are not unusual~ ·most claimants 
are paid either two-thirds of their regular earnings or a specified maximum, 
whichever amount is less. 

Sick Leave 

Illness or injury which is not work-related is ~lso a generally increasing 
category of absence. While 100 triggers compensatfon under state statutes, 
often supplemented by contract provisions for an initial period, sick leave 
introduces only the compensation called for by the contract, which is 
usually limited to the number of days in a sick bank. Like workers' compen­
sation, sick leave benefits, which are tax exempt, often require a waiting 
period. After an employee's sick bank is exhausted, he may normally continue 
on unpaid sick leave. 

Requested Days Off 

Requested days off, within the discretion of the employee's supervisor, 
are. an apparently controllable category of absenteeism. Yet records show 
that this category is also increasing, and its costs are great. While it 
can be argued that requested days off need only be granted when the cost 
is low (e.g., with a "loose board"), the generally increasing level of 
absence in this category leads properties to hire additional personnel and 
incur the associated fringe benefit costs. Therefore, this category is also 
a proper subject of the study. 

Other Excused Absence and Suspensions 

Absence in this category is largely determined by contract and discipline 
administered at the discretion of managers. In other words, by including 
this category, ambiguity concerning its role will be avoided. 

Unexcused Absence 

Unexcused absence has traditionally been the object of stringent controls 
in the transit industry. While there is no direct payment for unexcused absence 
as there is for IOD and sickness, the costs in terms of replacement drivers and 
service reliability are high. Furthermore, as part of the general increase in 
absenteeism, unexcused absence has also been increasing slowly. Although the 
effect of tardiness in the transportation department may be close to the effect 
of absence, the recent increases in absenteeism and the causes are fundamentally 
different from those involved in tardiness. Therefore, unexcused absence will 
refer generally to AWOL incidents, when the employee does not report to work 
at all. 
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EXHIBIT 111-13 

EFFECTS OF ABSENCE ON A TRANSIT SYSTEM 

DIRECT COSTS 

Three types of absence incur direct 'payroll costs: 

e paid sick leave; 

e injury on duty; and 

e other excused absence, such as jury duty or funeral leave. 

INDIRECT PAYROLL COSTS 

Other than direct payments to absent employees, the most ·significant 
cost of transit absenteeism is the cost of hiring additional operators and 
performing the work at overtime rates. These costs have three primary 
elements: 

o the "per employee11 costs associated with larger numbers of 
employees such as vacation, training, holidays, pensions, and 
other fringe benefits; 

o the overtime premium paid to vehicle operators and maintenance 
employees when absence is high so that there are not enough 
extra employees to provide servi~e or maintain the vehicles; 

e overtime premium is paid to operators to cover absence in two 
situations: 1) an operator may be asked to work a second run or 
a portion of a run after his reg~larly scheduled run; or 2) an 
operator may be asked to work a run on his scheduled day off; and 

e other premiums and allowances paid largely to the vehicle operators 
arising from the unpredictability of operator absence. Among the 
various disruption costs that may occur are: 

• spread premium for work in addition to a regular run; 

• spread premium paid to an extra list operator between his 
show up or report time and pull out; 

• special premiums for intervening time; 

• piece minimums activated when an absentee's run is broken 
up so that it can be worked into replacement drivers' 
schedules; 
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EXHIBIT 111-13 (Continued) 

e travel time (often at overtime) when runs are broken up; 

e intervening time paid to hold an operator for additional work; 
and 

e daily m1n1mums paid on low absence days to extra operators who 
were hired to cover absence. 

ADMINISTRATIVE COSTS 

In addition to the payroll costs of absence, immeasurable admini~tratlve 
costs result. These costs include all administrative functions that directly 
or indirectly are involved in supervision or support of the work force. Among 
the more apparent functions are: 

• recruiting and hiring; 

e training; 

• accounting; 

e dispatching; and 

e dispatching facilities and maintenance. 

Furthermore, the medical department.or payments for medical services and 
claims department are directly affected ~y absenteeism. 

SERVICE IMP ACTS 

Failure to fill the schedule is the strongest adverse effect of absence 
on transit service. Although the true impact in terms of alienated riders 
and lost revenue is difficult to estimate, the amount of lost service is 
quantifiable. Although the lost service is only a small fraction of the 
service scheduled, the confidence of the systems' ridership is shaken in 
those cases where service is repeatedly cancelled. Furthermore, service 
cancellation has a ripple effect in the form of schedule delay. 

Loads on a trip following a cancelled trip are abnormally heavy. 
Boarding and dwell times increase and the vehicle falls behind schedule. 
As the vehicle falls further behind, it carries not only the load of the 
cancelled trip before it, but also begin to pick up riders that would 
otherwise board the following bus. This phenomenon, schedule delay, is 
fostered by cancelled trips and is a major cause of bunching. -

Finally, operator absence and the resulting increase in the amounts 
of extra~list work result in fewer operators who are familiar with their 
routes. This may have not only the immediate impact of poor schedule 
adherence and route deviations, but it also makes the service more 
impersonal. 
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METHODS INVOLVING 
JOB AND EMPLOYER CHARACTERISTICS 

In-House Newspapers 
Social Ewento 
Suggestion Program 
Education Assistance 
Employee Counseling 
Pollee Protection 
LaboriU.nagement Cooperation 

METHODS INVOL \liNG 
PERSONAL CHARACTERISTICS 

Applicant T esllng 
Applicant Record Screening 
Probation and Discharge 

METHODS INVOLVING 
ABILITY TO ATTEND 

Safely Pri>Qfams 
Day-Care Centers 
Transportation toi.Work 

METHODS INVOL \liNG 
INFORIAA TION SYSTEM 

SurveWance 
Physician Cerllllcallon 
Managementlnlormallon System 

METHODS IN VOL \liNG 
COST CONTROL 

Planning lor PaUerna of Absence 
Planning tor Levels of Absence 
WorkeJs• COmpensation Insurance 

EXHIBITIII-14 

ATTENDANCE PROGRAMS 

METHODS INVOLVING 
EFFECTS OF ATTENDANCE 

Requested Days Oil 
Overtime Assignment 
Limiting Ovorllme 
Attendance Recognition 
Reverse Discipline 
Garage Size 
Team Activities 

METHODS INVOlVING 
EFFECTS OF ABSENCE 

Exira llsl Assignment 
Performance Codes 
friday Pay Day 
Limit Workers' Compensation Availability 
llmll Sick Pay Availability 

METHODS INVOLVING 
SUPERVISION CHARACTERISTICS 

Training 
Employee Interviews 
Employee Performance Appraisals 
Supervisory Rallo 
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EXHIBIT IU-15 

PREVALENCE OF ATIENDANCE PROGRAMS 

ATTENDANCE PROGRAMS 

Overtime unavailable 

Overtime assignment 

Grant days oil 

Allendance recognition 

Extrallsl assignment 

Discipline codes 

Telephone surveillance 

Visual surveillance 

Cash awards 

Cash paybacks lor unused sick leave 

Applicant screening ol past attendance 

Applicant screening of past employment tenure 

Progressive dlsclpUne lor habitual absence 

PERCENT OF SYSTEMS 

35% 
:==:;-l--:12:-:-%:---------' 

FORMAL j::':;:;:;:;:;: INFORMAU::::;:;::::f 90% .·.·.··•••···• ·-·· .. -·····-·.·.·. ' 

~============~~~42% c (33% 

Os% 
I Its% 

70% 

~========================~6~1:-:-%~ 

~--------------------------------------~ 
91% 



direct costs that are specifically associated with absence such as 
sick pay and workers' compensation; 

identifiable indirect costs that can be estimated to result from 
absence, such as overtime and additional fringe beneits; 

overhead, such as personnel administration and support facilities; 

service reliability; and 

employee impacts. 

Exhibit III-14 lists a full range of attendance programs used to control 
a!Jsence and Exhibit III-15 identifies the more frequently used attendance 
programs within the transit industry. As Exhibit III-15 shows, disincentives 
or punishment rather than incentives or reward's have been more widely adopted 
to date. 

DEVELOP GOALS AND OBJECTIVES 

Following the presentation by MMTA's general manager, which included the 
information in Exhibits III-12 through III-15 as well as a summary of absen­
teeism experienced by MMTA in 1979, goals and objectives for attendance con­
trol were developed. The goal agreed upon unanimously was that "employee 
attendance should be improved." The objective of the improvement was to 
"reduce the number of employee days lost to absenteeism.·~ Through better 
control of absenteeism, real savings could be achieved by reducing the need 
for overtime hours and work force requirements to meet scheduled operations. 

DEFINE PERFORMANCE INDICATORS AND DATA NEEDS 

In defining performance indicators and data needs, MMTA decided that it 
was important to gather and monitor attendance in the same areas that had been 
used in the 1979 review of attendance. This would allow a time series 
comparison of change, and hopefully improvement, over time. Consequently for 
each employee the following data would be gathered: 

days loss to illness; 

incidence of illness; 

days loss to OJI; 

incidence of OJI; 

days for funeral LOA's; 

days for union-granted LOA's; 
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days for personal LOA's; and 

days for maternity and paternity LOA. 

By reporting these data for each employee, the same performance indicators 
developed in the 1979 attendance report could be developed in 1980. These 
include total days or incidence of absence by type and average days and 
incidence per employee. 

To enhance the data and potentially better understand MMTA absenteeism, 
MMTA also decided to more consistently monitor: 

the incidence of illness and personal leave days in relation to 
pay day, weekends, and holidays; 

the types of injuries on duty; and 

the incidence and duration of all types of absence by position of 
employee, seniority, and salary level. 

This type of information had not been systematically and consistently 
monitored in the past. 

ESTABLISH PERFORMANCE TARGETS 

Although an ambitious target, MMTA's general manager decided that a 20 to 
25 percent reduction in total days of absence by category (i.e., illness, OJI, 
and LOA) was the target to be achieved in the upcoming year. This would imply 
a reduction in total days lost from 5,507.6, or 34 days per employee, to 
between 4,131 and 4,407 total days lost, or between 25 and 27 days per 
employee. While this level of absence is still higher than desirable, it is 
less than the national average (in 1978) and could be improved on over time 
with further improvements in employee attendance. 

Within each of the defined categories of absence, the following targets 
were defined: 

14.4 to 14.0 days lost to illness per employee, or 2,333 to 2,268 
total days; 

8.2 to 7.7 days lost to OJ! per employee, or 1,328 to 1,247 total 
days; and 

4 to 3.7 days lost to LOA per employee, or 648 to 599 total days. 

The general manager realized that the attendance habits of employees are 
established over time and must therefore be given time to change and improve. 
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Although no specific targets were set, the general manager decided to 
track over time the days lost per incidence of illness and OJ! to assess 
whether there was a change in minor/short(er)-term incidents or in the more 
major/long(er)-term incidents. 

PLAN AN IMPROVEMENT PROGRAM 

I~ developing an attendance control program, the possible actions were 
first d.ivided into two groups: 1) attendance programs that can be imple­
mented'outside the context of the collective bargaining agreement, i.e., those 
actions that represent more effectively exercising existing management 
authority and prerogative, and 2) attendance programs that can be implemented 
only as part of contract renegotiation since they are currently set by con­
tract agreement .. 

Because the labor contract was not being renegotiated, the first group 
was emphasized for near-term consideration. Some thought was given, however, 
to those actions requiring a change to the exi~ting MMTA labor contract 
including:. 

reducing the number of sick days per year; 

requiring an employer-sponsored examination upon (employer) 
request; 

increasing the time increment in which sick leave can be taken 
(i.e., from one to four hours); 

reducing or eliminating employer payment for insurance premiums 
during extended leaves of absence; 

reducing the number of days for unpaid and/or paid leaves of 
absence; 

extending the waiting period before payment of worker's 
compensation; and 

redefining the progression of disciplinary action for excessive 
absenteeism. 

Focusing on attendance control programs that could be implemented outside 
the bargaining agreement, the possible elements were identified in two 
categories: incentives and disincentives. MMTA felt that it was important to 
have a balanced program that would encourage good attendance records as well 
as discourage excessive absence or poor attendance. 
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. The improvement plan developed by MMTA affected all employees except the 
general manager and included: 

more careful monitoring of attendance and absence by employee and type 
of absence; 

stricter enforcement of the existing excessive absenteeism policy; 

a year-end cash incentive program of bonuses for good attendance; and 

posting of a weekly attendance record for all employees including some 
summary statistics such as year-to-date' and group/function statistics. 

The first element of the program was summarized under the heading, 
"Define Performance Indicators and Data Needs." The last element is 
straightforward and requires little explanation. Both of these program ele­
ments were carried out largely by the payroll office with participation. The 
excessive absenteeism policy and case incentive program are summarized below. 

Excessive Absenteeism Policy 

The excessive abseenteeism policy defined an incidence of absence as a 
non-scheduled absence from work, whether part of a shift, a full shift, 
several work days, or weeks. The following types of absence were not counted: 

1. vacation approved in advance; 

2. contract holidays; 

3. court proceedings; 1 

4. paid personal days; 

5. approved leaves of absence that are not medically related; 

6. workman's compensation injuries which are reported within 24 hours of 
the injury; and 

7. sick leave that includes hopsital confinement. 1 

To allow some flexibility in the policy, in instances when absence was 
unavoidable for personal, family, or other reasons it could be excused and 
not counted for imposing discipline at management's discretion. All other 
absences were considered eligible for imposing discipline. 

1 Proof of court proceedings and hospitalization may be requested. 
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Discipline under the Excessive Absenteeism Policy was administered in the 
following manner: 

1. Whenever it was determined that an employee had four (4) absence 
incidents in a twelve-(12) month period, the employee received a 
non-discipli~ary written notification ?f the occurrence. 

2. Whenever it was determined that an employee had a fifth (5th) absence 
incident in a twelve-(12) month period, the employee received a 
written warning. 

3. Whenever it was determined that an employee had a sixth (6th) absence 
incident in a twelve-(12) month period, the employee received a 
three-(3) day suspension; and 

4. Whenever it was determined that an employee had a seventh (7th) 
absence incident in a twelve (12) month period, the employee was 
subject to discharge. 

Year-End Cash Incentive Program 

An important part of the attendance control program was the provision 
for cash incentives for employees with excellent attendance. Attendance 
bonuses were for calendar years beginning January 1, 1980. To qualify for 
an excellent attendance cash award and certificate for a calendar year, an 
employee had to meet the following criteria: 

1. Have had no more than one (1) absence incident (as described below); 
and 

2. Have had no occurrences of being absent without leave (AWOL). 

The cash incentives for employees with excellent attendance for a calen­
dar year are as follows: 

1. First (1st) year • ••••...••.•••• 
2. Second (2nd) Consecutive Year •••••••• 
3. Third (3rd) and Subsequent Consecutive Years. 

$200.00 
$400.00 
$600.00 

The cash awards were presented at an annual Christmas pary which included 
spouses or guests and were written up in the transit system newsletter. 

PREPARE A BUDGET 

The budget requirements for implementing all but the year-end cash bonus 
program were not substantial. Up to an additional hour per day of operation 
would be required by the payroll office tO tabulate and track attendance 
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data. This meant an additional 310 hours per year or 15.6 percent of a per­
son year. These activities required no additional cost. Stricter enforce­
ment of the excessive absenteeism policy also required no additional cost 
since it was part of the defined position responsibility of supervisory and 
management personnel. 

It was not possible to accurately estimate the cost of the cash incentive 
program since it was not possible to know in advance how many people would 
qualify. A possible range was developed for budgeting purposes which assumed 
that at a minimum the same number of the people that had only one absence 
incident in the past year would again qualify. This represented about 25 
percent of the employee force at the start of 1980, or about 40 people. That 
assumption would imply $8,000 in cash bonuses. The upper level of the range 
assumed that 100 percent of the empoyees would qualify for the bonus. This 
assumption implied about $32,000 in bonus paym~nts. This optimistic level of 
response was not expected but would have more than paid for itself in reduced 
operating costs had it been achieved. 

COLLECT DATA 

The data specified under data needs was collected throughout the year 
through the payroll process. The specified performance indicators were rou­
tinely developed to track change in attendance and attendance records were 
regularly posted. The data collection effort was not complicated and easily 
fit into payroll office responsibilities. 

COMPARE ACTUAL TO PLANNED PERFORMANCE 

Within weeks of implementing its attendance control program, MMTA 
observed improvement in employee attendance. Use of overtime began to 
decrease in both vehicle operations and maintenance. Scheduled runs were 
easily filled and full shifts began reporting to the maintenance shop. Normal 
attrition occurred during the year, and it was not necessary to fill all 
positions. By the end of 1980, the work force was reduced from 162 to 155 
full-time equivalent employees. 

A second attendance report was prepared after one full year's experience 
with the control program. This report compared attendance in 1979 to 1980. 
The report results revealed that the target of 20 to 25 percent reduction in 
absenteeism in each category of absence had been met or exceeded. 
Exhibit III-16 summarizes the improved attendance performance. Total days 
lost for illness, OJI, and LOA decreased by 28 percent, 27 percent, and 39 
percent, respectively. Average days lost per employee in these categories 
improved by 25 percent, 24 percent, and 36 percent. The average number of 
days lost per employee for all categories of absenteeism decreased from 34 to 
25 days or by 26 percent. 
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EXHIBIT 111-16 

SUMMARY COMPARISON OF ABSENTEEISM 1979 AND 1980 

Number of Full Time Equivalent Employees (year end) 

ILLNESS 

Days Lost to Illness 
Total Days Lost to Illness 
Days Lost to Illness/Employee 

Incidents of Illness 
Total Incidents of Illness 
Average Days Lost/Incident 
Incidents of Illness/Employee 

ON THE JOB INJURY (OJI) 

Days Lost to OJ! 
Total Days Lost to OJI 
Days Lost to OJI/Employee 

Incidents of OJI 
Total Incidents of OJI 
Average Days Lost/Incident 

LEAVES OF ABSENCE (LOA's) 

Total Days for Funeral LOA's 
Total Days for Union Granted LOA 
Total Days for Personal LOA 
Total Days for Maternity/Paternity LOA 

Total Days Lost for LOA's 
Average Days Lost for LOA/Employee 

SUMMARY AND ESTIMATED COSTS 

Tot~l Days Lost to Illness/Employee 
Total Days Lost to OJI/Employee 
Total Days l.ost for LOA's/Employt>l' 

Tot;1l Days Lost/Employl't' 

Totnl Annual Sclwdult•d Workday~ 
P~rccnt of Workdays Abs~nt 
Number of EmployE"e Equivalents Ab;<;ent 

1979 

162 

3029.4 
18.7 

2163.8 
1.4 

13.4 

1668.6 
10.3 

73.8 
22.6 

65.0 
220.5 
346.0 
178.5 
810.0 

5 

18.7 
10.) 

5 
34.0 

240 
14% 
22 

1980 

155 

2170.0 
14.0 

1142.1 
1.9 
7.4 

1209 
7.8 

45.8 
26.4 

46.5 
108.5 
186.0 
155.0 
496.5 

3.2 

14.0 
7.8 
3.2 

25.0 

240 
10% 
16 

Pf'rCl•nt 
Charg~ 

- 4% 

-28% 
-25% 

-89% 
+26% 
-45% 

-27% 
-24 

-38% 
+18% 

-28 
-51% 
-45% 
-13% 
-39% 
-36% 

-25% 
-24% 
-36% 
-26% 

--
28% 
27% 



Pleased with this progress, the MMTA was committed to continuing this 
program and to seeking further improvements in the future. Additional incen­
tives for good attendance records would be considered as well as disincen­
tives to excessive absence including modifications to the existing labor 
agreement. 
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CASE STUDY 3: SELECTIVE SERVICE REDUCTIONS 

Reductions in transit operating expenses can be achieved through reduc­
tion in the level of transit service, renegotiation of the labor contract to 
reduce labor related costs, and improved management practices. The most 
significant reductions in operating cost result from reductions in the cost of 
labor and from service cutbacks. Savings from improved management practices 
alone are generally less significant and often occur over a prolonged period 
of time. The MMTA transit board and its general manager have agreed that bus 
service should be selectively reduced to cut back operating expenses. 

DEVELOP GOALS AND OBJECTIVES 

The transit board, the mayor, city council, and community recognize that 
the transit system offers an important service to the county residents. The 
system provides mobility to the transit dependent, and an important alterna­
tive to the automobile. Consequently, the board realizes that the necessary 
reductions in operating expense be pursued without disrupting the overall 
integrity of the transit system resulting in significant loss of transit 
ridership. 

Together, the general manager and the board established the following 
goal at a recent board meeting: 

"Reduce operating expenses by service level reductions without serious 
ridership loss." 

This goal is to be pursued through the achievement of the following objective: 

"Identify and implement selective reductions in transit service level 
to reduce operating expenses in anticipation of reductions in federal 
support for the MMTA. Service reductions should maximize cost reduc­
tions and minimize ridership loss," 

The transit system general manager presented this objective as an effec­
tive response to the conflicting requirements of maintaining service quality 
while reducing the cost of operations. 

DEFINE PERFORMANCE INDICATORS AND DATA NEEDS 

So that progress toward the achievement of the stated objective could be 
measured, performance indicators and data needs were defined by transit 
management. The indicators were defined to allow the measurement (and there­
fore monitoring) of (1) reduction in operating costs; and (2) impact of 
selected service cutbacks on ridership. 
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In developing performance indicators, the MMTA wallted to select relevant 
measures that would draw on currently available data. Because data collec-
tion is costly and often cumbersome, a decision 
gathering would be initiated only if necessary. 
formance indicators would be based on currently 

was made that additional data 
To the extent possible, per­

available data. 

The MMTA has prepared its Section 15 report at the required level of 
reporting for the past three years. This information serves as a base of 
consistent information, particularly in the areas of revenue and expense. 
While the operating statistics reported in the initial Section 15 report were 
considered suspect in some areas, the data has been reliable in the past year 
and is therefore useful for this analysis. 

The Section 15 data that MMTA identified as potentially useful for the 
development of performance indicators for analyzing operating cost savings and 
ridership included: 

operating expenses systemwide by function and object class; 

vehicle miles of service; 

vehicle hours of service; 

vehicle (fleet) requirements; 

passenger trips (systemwide); 

passenger miles per trip; and 

number of employees. 

In addition to Section 15 data the MMTA also gathers information on tran­
sit ridership by route. These data were also important for the development of 
performance indicators. 

Certain data useful for identifying opportunities for service cutbacks 
and monitoring their impacts have not been routinely gathered by MMTA. In 
particular, current data on transit ridership ·by route segment and by route by 
time of day were not available. These data are very important since they 
assist in making the difficult decisions of where service can be reduced with 
minimal impact on ridership. Consequently, the MMTA made a commitment to 
gather more detailed ridership counts during the year. 

After careful consideration and discussion, the MMTA's general manager 
and director of transit operations decided to use the following performance 
indicators to measure the achievement of their stated objective: 

total operating cost per passenger trip - Achievement of the 
stated objective would require the value of this indicator to 
decrease. This would be achieved ideally by reducing the cost of 
operations while maintaining ridership .or at least by reducing 
cost without serious loss of ridership; and 
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passengers per vehicle mile (for the system as a whole, by route 
and route segment by time of day: for the morning and evening 
peak hours, midday and evening service) - Achievement of the 
stated objective would result in an increase in the value of these 
indicators in that the intent is to reduce service which is 
underutilized. This will imply cost savings without significant 
ridership loss. The indicator is relevant on a systemwide basis 
to obtain an overall measure of performance. The route, route 
segment, and time of day level measurement are required to 
facilitate informed decision-making in the selection of service 
reduction. 

ESTABLISH PERFORMANCE TARGETS 

Performance targets represent the desired or acceptable level of perfor­
mance that is to be achieved by the transit system. The values for the per­
formance indicator's reflect the direction and magnitude of change that the 
transit system intends to pursue. 

The MMTA decided that it would establish performance targets for service 
reductions based on its past year performance. The targets set by the MMTA 
were: 

a minimum 10 percent reduction in total operating expense from 
$3,200,000 to $2,880,000; and 

a maximum 3 percent reduction in transit ridership from 2,973,000 
to no less than 2,884,000. 

Last year MMTA's systemwide average cost per passenger served was 
$1.076. Achievement of the above performance targets would result in an 
average cost per passenger of $0.999 or a 7.7 percent reduction. 

PLAN PROGRAM 

To achieve the performance targets, MMTA had to identify underutilized 
transit service by route, route segment, and time of day so that service could 
be cut back and savings achieved with minimal ridership loss. 

The MMTA decided to consider three approaches for achieving the service 
cutbacks: 

reductions in service frequency- Poor performance routes, i.e., 
those routes that experience low ridership or poor revenue 
contribution would be candidates for consideration of headway 
adjustments. Headways would be increased on the entire route or 
through the use of turnbacks. 
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service span - The types of changes considered by the ~!MTA to 
achieve service reductions were largely modification of the hours 
that service is provided. For routes that have low patronage in 
the early morning or later evening hours, service would start 
later in the morning and end earlier in the evening. 

route modifications - Rerouting of transit service includes 
service cutback and. elimination -- the most drastic type of 
reduction in the level of transit service. While it has the 
greatest potential for cost savings, it also has the most 
significant impact on transit riders; therefore, transit systems 
generally consider changes in service frequency and scheduling 
prior to considering route cutbacks or elimination. 

The plan developed by the ~TA involved surveying the ridership on each 
route and conducting an analysis of each route to determine patronage by route 
segment and time of day. Using the survey data, evaluators compared routes 
selecting those with the lowest patronage overall or by route segment and time 
of day as candidates for service changes. 

An iterative analysis process was used. The first pass at reviewing the 
routes considered changes in service frequency by lengthening headways 
including the use of turnbacks. The second pass considered the reduction in 
service span generally by shortening the hours service was provided by one 
hour in the morning and up to three hours in the evening. The third pass 
considered routing changes first by the shortening of route length and then 
finally the elimination or restructuring of route(s). 

In conjunction with the ridership analysis, the following questions were 
considered about each route: 

Could route segments be cut or service frequency reduced without 
significant ridership loss? 

Do route segments duplicate other routes, allowing for 
restructuring without serious service disruption or inconvenience? 

Is it possible to introduce turnbacks mid-route to allow for 
greater frequency on the initial route segments and lower 
frequency on the latter segments? 

Is patronage sufficiently low in the early morning, late evening, 
or weekend to consider eliminating these services? 

Is there significant transferring among routes such that 
reductions in service on certain routes, which may have low 
ridership, will impact the patronage on other routes? 

Are there particular trip generators along low patronage routes 
like hospitals or senior citizen centers that would result in 
serious impacts on transit dependent patrons if service is reduced 
or eliminated? 
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The overall objective of the program was to identify and prioritize ser­
vice level reductions in terms of savings potential and ridership loss. 
Having completed this effort, cutbacks were selected until the cumulative 
result achieved the stated objectives and performance targets. 

PREPARE A BUDGET 

A budget was prepared by the MMTA transportation department to carry out 
the planned program for identifying service reductions. It was a relatively 
simple effort since carrying out the program involved only nominal additional 
expenses outside of the regular transit system budget. 

The budget was prepared as a two-step process. First, an estimate was 
made of the additional labor expense that would be incurred to gather rider­
ship data by route. To support changes in service frequency, span, and rout­
ing, MMTA decided to hire four part-time surve;yors to gather data on rider­
ship on each route. 

To conduct the survey of each run of the 18 routes operated by MMTA, the 
surveyors would work an estimated eight hours a day Monday through Friday for 
two weeks and either three or four Saturdays for 12 hours. The surveyors were 
each paid $3.50 per hour. The cost of this effort was: 

4 surveyors X 134 hours X $3.50 = $1,876 

A budget was also prepared to estimate the time required of current MMTA 
staff to complete the planned program. While no new staff would be hired, the 
time required to identify service cutbacks and cut a new schedule was 
estimated. Exhibit III-17 presents the estimate of the MMTA staffing budget 
by staff hours. 

COLLECT DATA 

Data collection was largely limited to the ridership survey required to 
analyze each route and route segment. The other data needed for the analysis 
were already being routinely gathered to meet Section 15 reporting 
requirementso 

Recent data on average passengers per mile was the only route specific 
data available when the effort began. Exhibit III-18 summarizes last year's 
data. Clearly these data provide some insight regarding the overall perfor­
mance of each route, but a more detailed route profile was determined to be 
required to reduce service with minimal ridership impacts, during the program 
planning. 
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EXHIBITill-17 

BUDGET OF MMTA STAFF HOURS 

'" 

MMI'A staff Hours 
Activity General Director Planning 

(·. 

l. 

·. 

2. 

·.·. 3. 

4. 

,5. 

6. 

7. 

8. 

;9. 

io. 
• 

11. 

l 
.... 

Manager Operations Analyst Scheduler 

Prepare and Oversee Survey 
Effort 8 24 120 

Analyze Survey Results 8 24 

Identify Low Ridership 
Route/Segments 8 16 

Estimate Cost Savings of 
Service Reductions 24 

Estimate Ridership/Revenue 
Loss 16 

Develop Proposal of Recam-
mended Cutbacks 8 40 

Review Proposal with 
Transit Board and Obtain 
Approval 16 16 

Prepare Informational 
Material for General Public 
and Conduct Public Meeting 8 24 

Cut a New Schedule 120 

Inform Drivers of Service 
Changes 8 32 

Evaluate Impacts of Cut-
backs on Ridership Cost 
and Community Response 8 40 

32 80 208 120 
. 

*In addition to these personnel hours, operator time 'WOUld be included 
since a pick would be required once all of the route schedules are recut. 
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32 

24 

24 

16 

48 

32 

32 

120 
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EXHIBIT 111-18 

DAILY PASSENGERS PER VEHICLE MILE 

Average Y Daily y 

Daily VMl' y 
Daily Passengers 

Rank Route Riders Per Mile 

' 

1 A 346 1,246 3.6 
2 B 387 1,238 3.2 
3 c 380 1,140 3.0 
4 D 388 1,086 2.8 
5 E 415 996 2.4 
6 F 346 761 2.2 
7 G 380 760 2.0 
8 H 277. 443 1.6 
9 I 304 395 1.3 

10 J 415. 415 1.0 
11 K 305 244 .8 
12 L 346 242 .7 
13 M 311. 187 .6 
14 N 415 249 .6 
15 0 346 173 .5 
16 p 277 139 .5 
17 Q 314 126 .4 
18 R 277 83 .3 

6,230 9,923 1.529 

lJ Weekday Data, does not include Saturday 
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Passenger counts on each run were gathered including hoardings and 
alighting by stop. With this information, the'number of passengers on each 
vehicle could be calculated by time of day and; route segment. 

Exhibit III-19 is an example of the passenger count form filled out by 
the surveyors. The forms were typed in advance to include the route name and 
stops. The schedule times were filled in by hand by the MMTA schedule 
department as were the block and run numbers. ·The surveyor filled in the "on" 
and "off" data by stop and later calculated the total on board passengers 
which were checked by the MMTA schedule department. 

Each surveyor received a notebook each morning which contained the pas­
senger counting sheets and the needed instructions for the day. Passenger 
counts were then turned in at the end of each day. The survey was conducted 
in October, a time of year not affected by holidays, vacations, or inclement 
weathe1. 

CONDUCT ANALYSIS 

Three types of analyses were conducted to develop the recommended service 
cutbacks: 

ridership analysis: by route, route segment, and time of day; 

cost savings estimates: associated with the incremental and cumula­
tive reductions in service; and 

revenue loss estimates: associated with incremental reductions in 
service. 

The analysis techniques used by the MMTA are summarized below: 

Ridership Analysis 

The data from each route were analyzed by: 

reviewing ridership levels by trip throughout the day; and 

identifying by ranking the routes, time periods, and route 
segments with the most and least ridership as well as fluctuations 
throughout the day. 

Based on the analysis of ridership, the following decisions were made: 

Routes that generally had high levels of ridership throughout the 
day and only occasionally had low ridership were identified as 
candidates for changes in service frequency (headways) during the 
low ridership periods. 
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EXHIBIT III- 19 

PASSENGER COUNT SHE~TS 

Route 

Block 

Run 

Schedule On 
Stop Time On Off Board 

:t. Northend 6:00 a.m. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 6:15 a.m. 
9. 

:10. 

:1:1. 

:12. 6:30 a.m. 

13. 

14. 

15. 

1R. 
17. 
18. 

19. 6:45 a.m. 
20, 

~1. 

22. 

23. 

24, Sout,hend 7:00a.m. 

TOTAL 
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Routes that generally had high levels ot ridership except during 
the early morning and evening hours, were identified as candidates 
for route turnbacks or reduction in the,span of service to shorten 
service hours. 

Routes with ridership that was consistently lower than the 
systemwide average were identified for more detailed review of 
patronage characteristics and were considered candidates for route 
elimination. In general, this review tended to focus on the four 
routes with fewer than .6 daily passengers per mile. 

While decisions for reductions in service largely focused on the routes 
with fewer than .6 daily passengers per vehicle mile, it was necessary to 
carefully review the patronage on each route. Even the routes that appeared 
to have the best performance (i.e., highest daily ridership) had low rider­
ship at points during the day that justified service frequency reductions. 

Before routes were recommended for elimination, the route was examined to 
determine whether segments of the coverage could be served by another route 
that currently duplicates service. Analyses w~re also made of the existing 
patrons to assess the impact of eliminating the service on the community. 
Special attention was given to routes with low ridership but proportionately 
high elderly and autoless patrons. This information was gathered through an 
on-board survey of the low ridership routes. 

At the completion of the ridership analysis four routes were identified 
as candidates for elimination; and five routes were identified as candidates 
for reduction in service span and turnbacks. service frequency reductions in 
the midday and evening off-peak hours were identified for the remaining nine 
routes which had the highest average patronage for the MMTA. 

The final decisions regarding service reduction recommendations were not 
developed until the analyses of cost savings and revenue loss were completed. 

Cost Savings Estimate 

The MMTA developed estimates of cost savings associated with proposed 
reductions in service. The estimates were based on a unit-cost approach which 
included four variables or factors: vehicle miles, vehicle hours, operators 
and daily vehicles. This cost analysis technique attributes systemwide costs 
for providing transit service to the basic characteristics of the transit 
service provided (e.g., fuel costs are attributed to miles of service 
operated). 

The steps required to develop cost estimates for changes in service 
levels include: 

Develop unit costs for basic service characteristics - this 
involves (1) selecting the desired service characteristics; (2) 
assigning the elements of transit operating expense (cost) as 
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reported in the Section 15 Reports (or other existing financial 
statements) to specific characteristics of service and (3) 
developing the unit costs (expressed as,annual costs per unit of 
service); 

Develop the transit system level of service characteristics - this 
involves establishing the proposed service changes and defining 
them in terms of the basic service characteristics used to develop 
unit costs; and 

Determine the cost of the proposed alternatives - this involves 
multiplying the unit costs of each service characteristic by the 
change in the value of each characteristic to develop the cost 
estimates by route and for the total system. 

Identification of Service Characteristics and Allocation of Costs 

The MMTA selected the following basic service characteristics to develop 
unit costs of operation: 

Vehicle Miles: Estimation was straightforward. It included all 
revenue plus non-revenue miles of service for weekdays, Saturdays 
and holidays for the year. (Sunday service is not provided). 
These data were available from Section 15 Form 406 for the motor 
bus mode on a daily basis. Therefore, it was necessary to convert 
the data to an annual estimate, by multiplying the number of 
weekday hours by 260 and adding it to the number of Saturday hours 
multiplied by 52. Expenses which vary as a function of vehicle 
miles of service operated were identified. These include tires 
and tubes, fuel and lubricants, parts, insurance, and vehicle 
maintenance. Each of these expenses is included on the Section 15 
Expense Report 310 for expenses by object class, and function. 

Vehicle Hours: An estimate of the number of vehicle hours 
operated was developed which included scheduled platform time. 
This includes elapsed time from pullout to pullin and includes 
revenue operation, deadhead operation layovers and paid rest 
breaks. This information was available on Section 15 Form 406. 
Like the vehicle miles data this information was available on a 
daily basis; therefore annual estimates were developed. Operator 
wages were identified as the primary transit system expense that 
can be attributed to vehicle hours of operation. These expenses 
are included on the Section 15 Expense Report 310 under the 
vehicle operations function. 
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Operators: The number of operators required to operate the 
current level of service can be determined through the payroll. 
Section 15 Form 404 provides an estimate of the number of 
operators based on full-time operator equivalents (i.e., total 
operator hours divided by 2,000). This estimate will understate 
the number of operators if there is extensive use of part-time 
operators and overestimate the operators if there is considerable 
use of overtime. Vehicle operator wages attributable to functions 
other than vehicle operations, other (non-operator) wages and all 
fringe benefits in the vehicle operations function are 
attributable to the number of operators; since they are affected 
more by the number of operators than other characteristics. 

Daily Vehicles: The number of vehicles: required for daily 
operation equals the vehicle requirement to meet the peak hour 
service (i.e., the most vehicles used at any time during the 
day.) Expenses for servicing and storage of vehicles and many 
administrative expenses are determined as a result of the number 
of vehicles in operation rather than the hours or miles of service 
provided. The major expenses included the non-vehicle maintenance 
and administrative wages and benefits and materials and supplies. 
Other expenses that can be attributed to the number of vehicles 
are services, utilities and certain min.or or miscellaneous 
expenses. These expenses were reported' on the Section 15 Report 
310. 

Exhibit III-20 presents MMTA's Section 15 expense data by function and 
object class. Exhibit III-21 summarizes MMTA''s allocation of operating 
expenses to each basic service characteristic. This exhibit was developed 
using the Section 15 data from Exhibit III-20. The allocation of expenses was 
performed such that all object class expenses within a particular functional 
area were allocated to one characteristic. In some cases, the object class 
expenses were added across more than one functional area and allocated to the 
same characteristic. Once the costs were allocated unit costs were developed 
as presented in the upper half of Exhibit III-22. 

These unit costs were then used in a before and after comparison of ser­
vice costs for each of MMTA's 18 routes. The before estimate represented the 
current cost of each route. The after estimate (summarized in the lower half 
of Exhibit III-22) represented the estimated cost once the proposed service 
reductions were implemented. Estimates of total system cost were developed by 
summing the cost for each of the 18 routes following service reductions. 

Revenue Loss Estimate 

An extremely simple approach was developed to estimate ridership loss 
that would result from the proposed service cutbacks. The following assump­
tions were made: 
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501.01 
501.02 
502 
503 
504.01 
504.02 
504.99 
505 
506 
507 
508 
509 
510 

Operators Salaries and Wages 
Other Salaries and Wages 
Fringe Benefits 
Services 
Fuel and Inbricants 
Tires and Th.hes 
Other Materials and Supplies 
Utilities 
casualty and Liability Costs 
Taxes 
Purchases Transportation 
Miscellaneous Expense 
Expense Transfers 

'lbta1 

Percent of 'lbtal 

EXHIBIT 111-20 

MMTA SECfiON 15 EXPENSE REPORT BY 
OBJECf CLASS AND FUNCTION 

FY80 

Vehicle Vehicle Non-Vehicle 
Operations Maintenance Maintenance 

$1,171,200 $ 17,920 $ 0 
99,552 279,040 23,680 

362,084 89,311 6,100 
7,808 40,960 6,912 

236,144 2,560 0 
35,136 2,560 0 
5,856 181,760 18,240 

0 4,480 2,624 
0 21,120 6,080 

11,712 640 384 
0 0 0 
0 0 0 
0 0 0 

$1,951,492 $ 640,351 $ M;o2o·· 

61% 20% 2% 

Administration Total 

$ 7,616 $ l, 196,736 
109,888 512,160 
36,585 514,080 
92,480 148,160 

0 240,704 
0 37,696 

14,144 220,000 
34,272 41,376 

154,496 181,696 
14,144 26,880 
23,392 23,392 
56,032 56,032 
1,088 l 088 

- . 
$ 554;137- $32;000,000 

17% 100% 
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EXHIBIT 111-21 

ALLOCATION OF. EXPENSES TO FACTORS USING UMTA 
SECTION 15 REQUIRED REPORTING LEVEL DATA 

~~location of Exoenses 
Function and Expense Object Classes Miles Hours Operators 

501 Uilior 

Vehicle Operations - Operators 1,121,200 
010 Vehicle Operations - Other $.25,088 
041 Vehicle Maintenance $279,040 
042 Non-Vehicle Maintenance 
160 General Administration 

502 Fringe Benefits 

010 Vehicle Operations 382,084 
041 Vehicle Maintenance 89,311 
042 Non-Vehicle Maintenance 
160 General Administration 

. -

503 Services: Total Services 

160 General Administrat_ion 

504 Materials and Supplies Consumed: 
Total Materials and Supplies 

010 Vehicle Operations 279,136 
041 Vehicle Maintenance I86;88o 
042 Non-Vehicle Maintenance 
160 General Administration 

505 utilities: Total utilities 

160 General Administration 

Vehicles 

$23,680 
109,888 

6,100 
36,585 

148,160 

18,240 
14,144 

41,376 
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EXHIBIT 111-21 (Continued) 

Allocation of Expenses 
FUnction and Expense Object Classes Miles Hours Operators 

506 Casualty and Liability Costs: 
Total Casualty and Liability Costs 181,616 

507 Taxes: 'lbtal Taxes 

508 Purchased Transportation Services 

160 General Administration 

509 Miscellaneous Expenses: 
Total Miscellaneous Expenses 

·- . -- --

160 General Administration 

510 Expense Transfers 

TOI'AL 
$1_,016 ,063 $1,171,200 $507,172 

GRAND TOI'AL $3,200,000 

Venlcl.es 
. 

26,880 

23,392 

. 

56,032 

1,088 

$505 ,56(; 
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Vehicle Miles 

Vehicle Hours 

Operators 

Daily Vehicles 

Vehicle Miles 

Vehicle Hours 

Operators 

Daily Vehicles 

EXHIBIT 111-22 

MMTA UNIT COSTS OF TRANSIT SERVICE 
FY80 

Prior to Service Reduction 

Allocated Operating Unit 
Expenses Data Cost 

$1,016,063 -;, 1,944,193 = $.52 cost per 

1,171,200 -;, 148,000 = $7.91 cost per 

507,172 97 = $5228.58 cost per 

505,565 ~ 52 = $9722.40 cost per 

3,200,000 

.Following &e:rvice Reduction 

Allocated Operating Unit 
Expenses Data Cost 

$909,882 = 1,749,774 X $.52 cost per 

1,053,612 -- = 133,200 X $7.91 cost per 

454,851 = 87 X $5228.58 cost per 

456,952 = 47 X $9722.40 cost per 

$2,875,332 

vehicle mile 

vehicle hour 

operator 

vehicle 

vehicle mile 

vehicle hour 

operator 

vehicle 

-



All current ridership would be lost on routes and route segments 
that were eliminated; 

All current ridership would be lost from the shortening of service 
span (i.e., routes that cut back service after 7:00p.m. would 
lose all of the riders who used the serVice between 7:00 and 10:00 
p~m .. ; and 

No riders would be lost from changes in service frequency since 
the riders would simply wait several mcire minutes for the bus or 
plan their trip around the revised bus schedule. 

Based on this procedure, an estimated 4 to 5 percent of the ridership 
would be lost if the desired cost reductions were achieved. The accuracy of 
this estimate was uncertain since it was believed that the first two assump­
tions would overestimate ridership loss and tl\e third assumption may under­
estimate the loss. 

COMPARE ACTUAL TO PLANNED PERFORMANCE 

Based on the ridership loss estimate, the MMTA and its board realized 
that the proposed service reductions would mee.t the 10 percent cost reduction 
target but may exceed the desired amount of ridership loss. A decision was 
made by the board to move ahead with the servi'ce reductions. Since there was 
some uncertainty about whether the estimates of ridership loss of about 4 or 5 
percent were accurate, a decision was made to :monitor system ridership in the 
upcoming year through periodic sampling and operator counts. 
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APPENDIX A 

REVIEW OF COMMON TRANSIT 
RESPONSIBILITIES: BY FUNCT

1

IONAL AREA 

This Appendix provides definitions and dis
1
cussion of the transit system 

functional areas listed on Exhibit A.l. These functional areas are common to 
most transit systems and are independent of sp<(cific organizational structures. 
Important management concems including key questions that should be raised in 
the evaluation and monitoring of each function 'are presented for each function 
and subfunctional area. 
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EXHIBIT A.l 

TRANSIT SYSTEM FUNCTIONAL ~EA REVIEW 

Transportation Operations 
Service Delivery 
Safety and Training 

Revenue Vehicle Maintenance 

General Maintenance 
Stop Station Maintenance 
Buildings, Grounds and Equipment 
Non-Revenue Vehicle Maintenance 

Planning and Marketing 

Maintenance 
' 

Service Planning and Market Analysis 
Fare Policy 
Scheduling 
Public Relations and Advertising 
Budgeting and Financial Planning 

General Administration 
Purchasing 
Inventory Management 
Risk Management and Insurance 
Personnel Management and Labor Relations 
Management Reporting and Administrative Services 

Management and Organization 
Organizational Effectiveness 
Management/Decision-Making Process 
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TRANSPORTATION OPERATIONS 

The Transportation Operations function: includes those activities that 
are concerned with the timely, safe, and cost-e:ffective provision of transit 
services to the general public. The Transporta:tion Operations function has 
been divided into two subfunctions6 These are:: 

Service Delivery; and 

Safety and Training. 

As indicated by their titles, service delivery is related to the 
provision of transit service according to sched~le. Safety and training is 
related to the provision of safe service and the development of transit vehicle 
operator skills. 

Service Delivery 

The subfunction of Service Delivery is! concerned with schedule per­
formance, operator courtesy, vehicle operator u:tilization, and other issues 
related to the provision of service. 

Management and evaluation activities should address service Delivery 
from three perspectives: (a) service effectiveness, (b) service efficiency, and 
(c) productivity. 

The service effectiveness perspective involves an assessment of manage­
ment's actions to provide high quality public transportation service within a 
framework of established routes, schedules, facilities, and fares. To monitor 
service effectiveness, management may evaluate :transit vehicle activity, ad­
herence to schedules, response time for dial-a-·r.ide, operating safety, and 
passenger security. Patronage response to transit service is assumed to be 
monitored by the planning and marketing function. 

The service efficiency perspective inv.olves an assessment of manage­
ment's actions to provide a given level of service at reasonable costs. Effi­
ciency measures are generally expressed as the ratio of operating costs to the 
amount of service provided. To monitor service' efficiency, management would 
typically evaluate cost per mile or cost per hour and the factors that influence 
these broad measures. 

In general, the level of productivity of the transit service in terms 
of the amount of service provided (vehicle mile's, car miles, or seat miles) for 
a given number of vehicles and operators is established for fixed-route transit 
operators as an output of the schedule process. Schedulers develop routes and 
headways based on market data, vehicle performance characteristics, the size of 
the available fleet, current labor contract provisions, the economics of pro­
viding service in terms of total operating costs and passenger revenue, external 
financing sources and amounts, and service policy provided by governmental or 
policy boards. The scheduling activity is furtper described as part of the 
planning and marketing funct~on. 
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Key Questions 

The most important issues or questions related to the provision of 
transit service are as follows: 

Is service performed as scheduled in terms of 
completed runs and trips and on-time performance? 

Are vehicle operators courteous and helpful? 

Does control exist over the fare collection process 
-- control over the operator or patron abuse of fare 
payment requirement? 

Is actual vehicle operator utilization favorable 
compared to scheduled utilization (efficiency resulting 
from dispatching activity)? 

What operational control and in-service management of 
incidents and accidents is performed? 

How timely are responses to service interruptions? 

What procedures are followed to enshre passenger safety? 

Safety and Training 

The Safety and Training functional area involves those activities as 
concerned with providing a safe enviroment for transit operations as well as 
those that address the impact of accidents and incidents in transit operations. 

Safety Management 

Safety Management is concerned with all aspects of safety .within the 
transit property including both prevention of vehicle accidents and passenger 
security from crime, but the principal emphasis is on safety of vehicle opera­
tions in revenue service. Specific activities that are addressed include: 

Identifying hazards, and loss-producing potential of 
a given operation. 

Reviewing reports of fatalities, injuries, and property 
damage. 

Providing feedback information concerning the effec­
tiveness of control measures. 

Compiling and analyzing relevant safety-related 
information and developing appropriate safety policies 
and procedures. 

Coordinating with Training and other functional areas 
to effect implementation of safety policies and pro­
cedures. 
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To evaluate the performance or Safety Management activities, it is 
necessary to determine what management actions were taken to: (a) identify 
accident and loss-producing situations, and (b); develop, communicate, and 
measure the safety policies and programs. ' 

Training Management 

The Training Management activities addressed here focus on the training 
of revenue vehicle operators. Other aspects of, the property's training programs 
are addressed within the section on Personnel Management. Specific activities 
that are addressed here include: 

Conducting training in revenue vehifle operations for 
newly assigned vehicle operators. 

Conducting additional refresher training of vehicle 
operators. 

Monitoring effectiveness of trainin'g programs through 
coordination with other departments to evaluate: 

accident rates, 

operator effects on vehicle maintenance requirements, 
and 

types of accidents and associa'ted loss expenses. 

To evaluate the performance of Training Management activities, con­
sider the actions taken to: (a) ensure that a comprehensive training program 
was being conducted, (b) monitor the effectiveness of the training program, and 
(c) tailor the training program to meet current and changing needs. 

Key Questions 

In summary, the key questions or issues associated with the Safety and 
Training subfunction are the following: 

Are traffic accident and prevention analysis 
conducted on a continual basis in a thorough and 
efficient manner? 

Is an on-vehicle or facility crime analysis and 
prevention activity conducted on a continual basis in 
a thorough and efficient manner? 

Do operations personnel receive training and retraining 
in transit operations to improve overall operator perfor­
mance including accident prevention, and passenger security? 
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REVENUE VEHICLE MAINTENANCE 

A key functional area in a transit system is maintenance of the 
revenue vehicle fleet. A "revenue vehicle11 is 'a piece of equipment used to 
carry passengers. It is also conunonly referred to as "rolling stock" or, in 
the case of ferry systems, "floating stock". 

Revenue Vehicle Maintenance activitieS' are concerned with providing 
reliable, safe, comfortable and attractive transportation vehicles at a 
reasonable cost. Specific Revenue Vehicle Main,tenance activities include: 
(a) repairing service breakdowns on an emergenc'y basis; (b) conducting a 
preventive maintenance program: and (c) maintaining cost and service records 
for vehicles. ' 

To monitoring Revenue Vehicle Maintena,nce, management may consider 
both quantifiable and qualitative factors. Quantifiable factors include revenue 
vehicle breakdown frequency and revenue vehiclE! maintenance costs. Qualitative 
factors include attractiveness and cleanliness of the vehicle fleet. 

Revenue Vehicle Maintenance activities: are discussed below in relation 
to: 

Vehicle Effectiveness; 

Maintenance Activity Effectiveness; and 

Maintenance Activity Efficiency. 

Vehicle Effectiveness 

Vehicle effectiveness is concerned with vehicle availability, mechanical 
reliability, and other similar issues related to the optimal use of vehicles. 

Key Questions 

The key questions in vehicle effectiveness are: 

Are vehicles available to perform scheduled and 
unscheduled service? 

What is the approach to mechanical reliability 
problems leading to service interruptions? 

What is the approach toward achieving levels of 
service quality as determined by cleanliness, 
attractiveness and comfort of the vehicle fleet? 

Is there a balance planned and unplanned maintenance 
activity and peak service vehicle requirements with 
minimizing overall fleet size? 
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Maintenance Activity Effectiveness 

Maintenance activity effectiveness is primarily related to providing 
mechanically reliable rolling stock for use by transportation operations 
personnel in providing service. This requires that sufficient vehicles be 
in good operating repair to meet the scheduled requirements and that inservice 
mechanical failures be limited to an acceptable low level. Included in this 
subfunction is the servicing and cleaning of vehicles. The basic management 
approach used by maintenance management consists of a balance between 
scheduled maintenance and inspections related tO an overall preventive main­
tenance program and unscheduled maintenance as a result of inservice failures. 

Key Questions 

The key questions or issues in maintenance activity effectiveness 
include the following: 

How are vehicle preventive maintenance and inspection 
programs developed, modified, implemented and evaluated? 

What is the approach toward quality control of 
maintenance work? 

What procedures exist for energy consumption monitoring 
and evaluation? 

Do maintenance personnel receive initial training, 
periodic retraining and remedial training? 

Are job descriptions adequate? 

What maintenance program exists for fare collection 
equipment and radio communications equipment? 

Maintenance Activity Efficiency 

Maintenance activity efficiency is concerned with the costs and effec­
tive utilization of manpower in carrying out planned maintenance as prescribed 
in a preventive maintenance program and unplann~d maintenance resulting frOm in­
service vehicle failures. 

Key Questions 

The key questions or issues in maintenance activity efficiency include 
the following: 

How are vehicles scheduled for normal preventive 
and unscheduled maintenance? 

How are maintenance personnel assighed to perform 
scheduled and unscheduled maintenance and servicing 
activity? 
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What is the organization of maintenance personnel 
and maintenance activity into areas of specialization 
and how does it function? 

How is repair/maintenance documentation accomplished? 
Does it include activity job times and costs, vehicle 
history logs for reference, analysis of preventive 
maintenance program costs and effe~tiveness (reli­
ability and availability)? 

How is coordination with parts inventory and purchas­
ing activity accomplished particularly with respect 
to parts availability? 

GENERAL MAINTENANCE 

Ensuring that revenue vehicles are available for service and reliable 
in operation are key activities in a transit agency. Equally important is the 
maintenance associated with the physical facilities of the organization other 
than rolling stock. These include the stations or stops that the vehicle use. 
Maintenance is also required of the buildings, grounds and equipment used in 
the daily operation of the transit system as well as for non-revenue vehicles 
used by management, supervisory and maintenance staff. 

The major focus of general maintenance is to provide reliable transit 
service and auxiliary support services at a reasonable cost. Specific general 
maintenance activities include: (a) repairing and maintaining transit property 
(buildings, maintenance and servicing areas); and (b) repairing and providing 
preventive maintenance to service vehicles. Each of the activities requires 
organization, management and close supervision over the quality and quantity 
of maintenance activities to accomplish the obJectives of maintaining reliable 
equipment at the least cost. 

The General Maintenance function has been divided into three sub­
functions for the transit systems which do not provide fixed rail service. 
These are: 

Station/Stop Maintenance; 

Buildings, Grounds, and Equipment Maintenance; and 

Non-Revenue Vehicles Maintenance. 

Each of· these is described in more detail below. 

Station/Stop Maintenance 

This subfunction relates to the effectiveness of transit maintenance 
and improvement programs for terminal facilities ranging from bus stops to major 
transfer terminals. Of particular importance are the preventive maintenance 
or inspection programs associated with these types of facilities and the effi­
ciency with which they are serviced or cleaned and maintained. 
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The effectiveness of manpower used in these activities is important 
not only from the viewpoint of minimizing labor hours to complete tasks but 
also from the viewpoint of effectiveness in completing service and maintenance 
tasks. 

Key Questions 

With the above points in mind, the following summarize the major 
issues or questions associated with guideway and station/stop maintenance: 

Are standards, plans, programs, management monitoring, 
inspection and control activities developed and in 
operation for bus stops/shelters, and stations as 
appropriate for the modes operated? 

Are preventive maintenance and inspection programs 
periodically updated to reflect changing performance 
standards (reliability, quality of service, etc.), 
experience with existing program and economic/cost 
factors. Are revisions formally published in pro­
cedural guides? 

Does coordination of maintenance programs with 
replacement/modification activities take place? 

Is scheduling of manpower and equipment to perform 
planned and unplanned maintenance, inspection and 
repair activity performed to make maximum use of 
available resources? 

Building Grounds and Equipment Maintenance 

This subfunction is the performance of general maintenance for the 
transit agency's physical assets not directly involved in providing transit 
service. Maintenance of administrative buildings, shops and maintenance 
areas and the upkeep of land owned or leased by the agency is included in 
this category. 

Key Questions 

The major questions or issues associated with this subfunction are 
listed below: 

Are performance targets, plans, programs, management 
monitoring, inspection and control activities developed 
and in operation to maintain buildings and equipment (e.g., 
hoists, lathes, painting facilities)? 

Do procedural and policy manuals provide work rules 
and guidance to prevent industrial accidents? 

Is compliance with applicable safety and environmental 
regulations (OSHA, fire prevention, insurance standards, 
etc.) maintained? 
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Is there a periodic review the adequacy of 
buildings and equipment in terms of location and 
function given changes in the quality, type and 
location of transit service currefltly provided and 
planned for the future? 

How is scheduling of manpower performed to maximize 
resources used for periodic inspe~tion, preventive 
maintenance and repair? 

Non-Revenue Vehicle Maintenance 

This subfunction relates to the maintenance of all non-revenue 
vehicles such as passenger automobiles for management and on-line supervisors 
and maintenance vehicles such as tow trucks. 

Key Questions 

The key questions or issues of this ~ubfunctional area include: 

Is a preventive maintenance program developed and 
executed for non-revenue vehicles? 

Is scheduling of non-revenue vehicle maintenance 
and unscheduled repair activities coordinated and 
performed at minimum cost? 

PLANNING AND MARKETING 

This function is one of the most crucial for a transit agency. In 
this function are included most of the major policy decisions regarding the 
provision of transit service. Included, for example, are the decision-making 
processes associated with the selection of the quantity of transit service 
to be provided and where it will be provided, the development of detailed 
schedules, the development of budgets, the development of planning reports 
and documents for regional review and specification of future directions, 
the development of fare policy and the analysis of market response to ser­
vice and development of improvement alternatives. 

To assist in focusing on the specific aspects of Planning and 
Marketing, the functional area has been divided into five subfunctions: 

4.1 Service Planning and Market Analysis; 
4.2 Fare Policy; 
4.3 Scheduling; 
4.4 Public Relations and Advertising; and 
4.5 Budgeting and Financial Planning. 

Each are discussed below. 
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Service Planning and Market Analysis 

The Service Planning functional area includes activities such as 
intermediate range planning, scheduling, and routing. Intermediate range 
planning addresses those activities that normally would be included in a 
five-year operating and capital improvement plan. 

The purposes of Service Planning are: (a) to improve the effec­
tiveness of transit services provided to the public consistent with other 
community goals and values; and (b) to comply with Regional, State and Federal 
regulations and policies that apply to local transit system plans. The 
effectiveness of transit services relates to m·eeting the community's mobility 
needs and providing a viable alternative to transportation by the private 
automobile. Complying with regulations means working toward those adopted 
Regional Transportation Plan goals, objectives, and policies. 

Management may consider certain basic Service Planning factors in 
order to: (a) identify and evaluate transportation planning alternatives; 
(b) estimate transit ridership; and (c) "size" the transit system in terms 
of the work force, transit vehicles, and facilities requirements. Different 
Service Planning factors are appropriate for different modes of service. 
For example: 

In a fixed-route transit system, the basic factors 
include existing and planned vehicle routes and 
schedules; and 

In a dial-a-ride demand responsive system, the basic 
factors include the number of vehicles in service at 
a given time, dispatching rules, and response time 
performance. 

Key Questions 

The focal point of management's effectiveness and efficiency in the 
service planning and marketing area can be summarized by the following questions. 

Have goals, objectives, evaluative criteria and perfor­
mance targei:s~been provided as part of the planning 
pro.cess? 

Have service performance targets been updated during 
budget process for use in policy guidance to determine 
where service should be added or withdrawn? 

Has transit service been monitored and modified on a 
detailed ongoing basis to improve performance? 
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Fare Policy 

Are periodic market analysis and planning studies 
performed to evaluate new transit markets, revise 
service "targets11

, develop alternative plans 
(including new modes and/or innovative service 
alternatives such as forms of paratransit) and 
budgets to meet new "targets" and develop appro­
priate fare policies and financial plans. Are these 
analyses and plans published for:policy review and 
decision-making? · 

Has the programming of transit improvements to achieve 
plans been performed as part of the planning effort 
in a manner consistent with loca1 goals and objectives? 

Are the transit systems perspectives included in local 
and regional transportaton studies that impact 
transit's service and future? 

The Fair Policy subfunctional area includes those activities which 
are concerned with analyzing fare alternatives, making fare decisions, and 
implementing fare policies. These activities involve both operating manage­
ment's tasks and accomplishments and the policy board's evaluations, deci­
sions, and policies. 

The purpose of Fare Policy activities is to assure that adequate 
patronage revenues are generated in consonance with regional transportation 
goals and objectives. It is generally accepted that the overall fare levels 
(a) should not place an unreasonable burden on the taxpayers for subsidy 
support; (b) should not create hardship for low income citizens who are depen­
dent on transit for mobility; (c) should increase the viability of transit 
as an alternative to the private auto; and (d) should increase to keep pace 
with inflationary trends. 

To evaluate the effectiveness of Fare Policy activities, it is 
necessary to consider management's and the po1icy board's actions with respect 
to consistency of fare policies with regional'plans and the adequacy of fare 
alternative analyses. 

Fare Policy is an integral part of the Planning and Marketing function 
and, as such needs, to be viewed in light of all the areas comprising this 
functional area. In particular, the review of Fare Structure Management and 
Marketing and Public Relations should be conducted concurrently in order that 
the auditor maximizes his efforts to cover these related areas. 

Key Questions 

The basic issues or questions regarding Fare Policy can be sum­
marized by the following questions: 

Has a Fare Policy been formally adopted by policy 
board based on financial and socio-economic considera­
tions that support the goals and objectives of the 
transit agency? 
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Scheduling 

Is Fare Policy reviewed and updated as part of 
periodic market analysis and planning studies reported 
in the five-year plan? 

The Scheduling subfunction consists of the translation of route 
definitions and headway specifications into detailed descriptions of transit 
activity. It includes the description of the exact schedule for each run 
performed by a vehicle along a route for each day of the week. In developing 
the schedule, the schedule department attempts to meet the required service 
levels for each route within the constraints of the number of vehicles avail­
able, the number of operators available, and the work rule provisions estab­
lished by labor contract. Service levels are usually specified by route 
structure, periods of operation, policy level headways; (time spans between 
buses), and policies with respect to peak loading conditions (usually ex­
pressed as load factor, the number of riders divided by the seated vehicle 
capacity, or a similar index of congestion). The scheduler must therefore 
develop sets of runs to be performed by single vehicles and then assign 
vehicle operators to these vehicles in such a manner that work rules are not 
violated and overtime or premium payments are minimized consistent with the 
overall objective of cost minimization. Included in the schedule process is 
the development of extra operator requirements to serve as replacements for 
normally scheduled operators who do not perform their normally assigned runs. 

The schedule process also includes, for purposes of this subfunc­
tion, the periodic sign-up of vehicle operators to available runs. Their 
activity for bus operations is typically known as "pick" or "shake-up". 

The actual day-to-day dispatching or assignment of extra operators to runs 
that become vacant due to absences or tardiness is included under the trans­
portation operations function and Service Delivery subfunction. 

Key Questions 

The key questions to be determined in an evaluation of transit 
schedul.ing include: 

Is schedule-making frequent and timely as well 
as coordinated with service planning and transpor­
tation monitoring and control? 

Are costs minimized within constraints of labor 
contracts, service requirements and fleet characteris­
tics; i.e., is labor productivity maximized? 

Are resources and manpower required to develop new 
schedules in timely, accurate manner efficiently used? 

Is schedule-making coordinated with public informa­
tion, dispatching and operations supervision? 
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Public Relations and Advertising 

The Public Relations and Advertising subfunctional area involves 
those management activities for promoting the use of public transit services. 
Specific activities include: (a) advertising .the advantages of public 
transit; (b) coordinating services with large volume users such as schools, 
large employers, and the central business district; and (c) publishing and 
distributing schedules of available services. 

Effective Public Relations and Advertising requires that management 
act as an effective communicator to the public in terms of describing the 
service that is available to potential users, communicating an image to the 
public at large regarding the role of transit in the community, and reaching 
"target" or new transit markets as the advertising extension of a market 
analysis and plan. Effective public relations and advertising also requires 
that transit management function as an able listener to the complaints and 
perspectives of the interested public. 

There is a close connection between advertising and marketing. 
The distinction drawn here is that marketing includes the analysis and 
evaluation of current patronage patterns and the patronage response to 
service changes, fare levels ~nd changes in completing mode service attri­
butes. From the market analysis, a marketing plan is developed that des­
cribes the target markets or market segments to be reached with new or 
revised service and a communication program. The communication program is 
designed to inform the public and, in particular, the markets identified in 
the market analysis process about the service that is available and its 
advantages. 

Public Relations and Advertising activities assist in achieving 
efficient operations, effective service, and coordination among transportation 
operators by: 

Acting upon service complaints promptly, and ade­
quately analyzing service complaint trends. 

Effectively communicating information about available 
services and fares to the public. 

Effectively communicating service changes to specific 
market segments. 

Enhancing the image of transit in the community at 
large through educational and general information 
advertising. 
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Key Questions 

The following key questions summarize the basic issues involved in 
the evaluation of the Public Relations and Advertising subfunction: 

Is the service complaint process developed and 
implemented such that it is capable of improving 
service/vehicle operator performance? 

Are public information systems completely developed 
producing schedules, route maps and telephone responses 
to queries? 

Are communication of new and existing services to 
market segments pursued in response to changes in 
service or market or both? 

Is communication of public image messages to total 
or selected markets performed? 

Is communications program effectiveness evaluated 
to determine cost-effectiveness of investment? 

Budgeting and Financial Planning 

The Budgeting and Financial Planning activities involve the 
estimation of the operator's personnel, equipment and facilities, and money 
needs over the near term. Budgets usually cover a specific fiscal year and 
the annual budgets are the basis on which allocation of public funds are 
made. 

Financial Planning is a process which embodies the consideration 
of related financial factors to the extent that a forecast of cash needs is 
developed for a future period of about five years. As a management process, 
many of the characteristics of the financial planning process are similar 
to those of the Budgeting process. 

Key Questions 

The key questions for evaluating performance in the Planning and 
Marketing functional area are: 

Is the budget prepared consistent with adopted goals 
and objectives and with service plans designed to 
meet service standards? 

Does the budget process include development of 
departmental objectives, measurement criteria and 
standards in support of one or more basic service 
plans? 
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Is the budget prepared in sufficient time for full 
required review and interaction if required? 

Are long-range financial needs defined during budget 
process and alternatives reviewed?: 

Are long-range financial needs included in the 
service planning, service standards and fare policy 
planning processes? 

Are long-range financing sources defined and pursued 
to achieve transit development plans? 

General Administration 

General Administration includes the support activities within the 
transit system which are necessary for both the operation and management of 
the system. While these activities may have only an indirect effect on 
transit operations, they do contribute to the overall efficiency and 
effectiveness of transit system operations. 

To assist in the managing and evaluating of General Administration, 
the functional area has been subdivided into five subfunctions. These are: 

Purchasing; 
Inventory Management; 
Risk Management and Insurance; 
Personnel Management and Labor Relations; and 
Management Reporting and Administrative Services. 

Each of the following sections describes the five components of 
the general administration function in more detail, and presents the 
key questions that should be considered by transit management. 

Purchasing 

The Purchasing subfunction includes those activities, systems, 
procedures, and decisions involved in the acquisition of equipment, parts 
and supplies required for the operation of the transit system. 

To evaluate performance in this area, it is necessary to determine 
what management actions have been taken to implement an effective 
Purchasing program. 

Key Questions 

The following key questions or issues are the central considera­
tions in evaluating the purchasing function: 

Is an established purchasing process developed and 
in place that is safeguarded from improper conduct 
and abuse? 
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Is competitive bidding vs. sole source procurement 
policy econimically determined? 

Is inspection of received goods performed for quality 
assurance and accuracy of invoicing? 

Are technical specifications prepared at the appro­
priate level of detail to accomodate competitive 
bidding and user requirements? 

Does central purchasing coordinate with other depart­
ments or tansit agencies to improve economy through 
large orders? 

Is the purchasing process coordinated with inventory 
management through analysis of usage rates and 
purchase process time to determine order points and 
appropriate inventory levels? 

Are qualified bidders lists and histories maintained 
for competitive bidding? 

Is purchasing linked to the inventory management 
process to expedite the acquisition process. 

Inventory Management 

This subfunction relates to the systems and procedures utilized 
to manage the operator's inventory of materials and supplies. 

Key Questions 

The key questions for this area include: 

Does an inventory management system exist which will 
provide ready reports on inventory on hand~y part, 
reorder points and quantities, consumption record, etc? 

Are inventory requisitions and access controlled? 

Does the inventory system accurately reflect quanti­
ties on hand? 

Are inventory items statistics maintained such as 
inventory level policy, reorder points, economic 
order quantities, recent bidders and prices, usage 
rates, acquisition times, etc. 
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Risk Management 

This subfunction is related to claims processing, accident inves­
tigation, and the use of insurance programs to manage the risk of the 
operator. Included in this subfunction are claims analysis and resulting 
cost and liability estimating, administration of a worker's compensation 
system and the analysis of insurance protection. 

Key Questions 

The following represents 
risk -tmanagement and insurance. 

the key items to examine in a review of 

t 
Do claims processing procedures exist which provide 
for accident investigation, evaluation of cause, 
analysis of claims, development of settlement strategy, 
and legal processing? 

Are accident investigations coordinated with vehicle 
operator training programs and disciplinary proceedings? 

Is an analysis of alternative insurance programs 
including self-insurance and excess liability coverage 
for property damage and liability performed on a 
periodic basis for insurance/claims finan¢ial manage­
ment? 

Does a workers' compensation management system exist 
which provides for verification of accident/injury, 
administration of benefits, and vocational rehabili­
tation? 

Is an analysis of self-insuring and other options 
performed for funding workers' compensation? 

Are workers' compensation activity coordinated 
with payroll, operations and safety? 

Personnel Management and Labor Relations 

This subfunction includes the full range of human resources 
management from recruiting and hiring to counseling, training and evaluation. 
It also includes relations with labor unions including coordination and 
participation in contract negotiation and participation in day-to-day 
grievance proceedings, etc. More specifically, this subfunction includes: 

planning, programming, and administering personnel 
related programs; 

evaluating employme~1t needs; 

evaluating candidates; 
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training employees; 

analyzing compensation levels; 

evaluating employee performance; 

coordination of contract negotiatton with labor 
unions; and 

mediation and ongoing liaison with unions in daily 
activities. 

, It should be noted that personnel costs represent the 
component of a transit system's annual operating expenditures. 
in addition, are the operator's most important resource. 

Key Questions 

largest single 
Personnel, 

'!'he basic or key questions to be investigated in this subfunctional 
area include: 

Do personnel policies exist for affirmative action; 
employee recruitment, evaluation and selection; job 
analysis and descriptions; employee evaluation, 
counseling, promotion, release? 

Are personnel plans developed to meet hiring needs 
due to turnover and/or system expansion? 

Are personnel data maintained and analyzed for 
identification of absenteeism trends, reported 
causes and related events? 

Has a labor negotiations framework been established 
between policy boards and general manager? 

Is a labor negotiations team and process defined 
to include analysis of current costs associated with 
pay rates, work rates and fringe benefit costs, the 
comparison of these costs wiht other transit agencies 
and with local wage scales and the planning and 
development of alternative work rate, payment and 
fringe benefit alternatives? 

Are policy and procedures manuals developed for 
major categories of labor personnel (vehicle operators 
and maintenance) covering job activity, unallowed 
activity, disciplinary actions, disciplinary pro­
ceedings, grievance procedures, etc? 
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Are polieles and procedures properly followed and 
consistently applied? 

Are working conditions, equipment and lower level 
management conducive to productivity and good 
morale? 

Do personnel evaluation procedures exist and are 
they followed as a basis for salary and promotion/ 
demotion actions? 

Management Reporting and Administrative Services 

The Management Reporting and Administrative Services subfunction 
involves those activities which are concerned with pro~iding management 
with the necessary information to plan, operate, and administer the 
transit organization. 

Specific management reporting activities include: 

incorporating in the management information system the 
capability to collect data on performance toward 
established goals; 

accumulating data from various sources; 

processing data for presentation in reports; and 

preparing reports which show planned results and 
actual accomplishments. 

Key Questions 

The following are the central questions to be investigated in a 
review of management reporting and administrative services. 

Does the management information system contribute 
to each level of management in terms of timely, 
accurate, appropriately detailed information required 
to support management action? 

How effective is the reporting system in reporting 
to financing and coordinating agencies? 

Has an analysis been performed of alternative auto­
mated or manual management reporting systems that 
would reduce costs at existing information output or 
increase useful information for the same or lower 
costs? 
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Are data processing applications current with needs 
and appropriate to hardware environment? 

Are internal management information systems and 
external reporting requirements identified, compared 
to current capabilities, evaluated and included in 
development programs as appropriate? 

How effective are the cash management and short-term 
investment programs (treasury function)? 

Does security and control exist over fare collection 
process from fare box/fare card machine/ticket 
seller to bank? 

Are internal financial controls (controllership 
function) and audit process developed? 

Management and Organization 

The Management and Organization functional area includes those 
activities which are concerned with the organization, administration and 
operation of transit system mrnnagement. The transit system can operate 
effectively, efficiently and economically only if it is organized and 
staffed so as to fulfill its plans, objectives and goals. While the 
management/organization activities may seem to have only an indirect 
effect on transit operations, management/organization are critical 
components upon which the ability to provide transit service is based. 

The Management and Organization function is divided into two 
subfunctions which are described below: 

Organization Effectiveness; and 
Management/Decision-making Process 

Organizational Effectiveness 

Specific organizational effectiveness considerations include: 

establishing the overall mission which focuses the 
goals and resulting transit system plans; 

developing an organization structure which is conducive to 
and supportive of the transit systems mission, goals, and plans; 

developing an effective staffing configuration which facilitates 
the accomplishment of the transit system's detailed action 
steps as well as its mission; 

creating an evaluation process and monitoring procedures 
which allow for timely corrective actions or positive 
feedback to the appropriate employees/staff; and 
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defining and implementing a process of intra­
organization, coordination and control to assure 
successful delivery of services, maintenance of pro­
grammed levels and continued achievement of the 
transit system's plans, goals and. mission. 

Key Questions 

The key questions to be explored in a review of organizational 
effectiveness include: 

Are lines of authority/responsibility reporting 
coincident, specified, direct and nonduplicative? 

Is span of control complete and balanced with respect 
to number and complexity of activities? 

Are qualifications of management personnel consistent 
with function and responsibility? 

Are intra-agency coordination and communication 
activities defined and are these commensurate with 
information needs and economically provided? 

Management Decision Making Process 

In addition to having an effective organization structure, the manage­
ment process must be developed so that the roles of the policy board and the 
staff are properly defined and fulfilled: This involves clear demarcation 
between the roles of policy-making and execution of policy, the effective com­
munication of policy, and the translation of broad policies into specific 
objectives and plans. This subfunction is also concerned with the placement 
of decision-making responsibilities at the appropriate management level. 

Decision-making encompasses the activities associated with problem­
solving by the governing board, top management, and middle management. To 
assess the decision-making mechanisms and techniques, management must examine 
the types of decisions made and must review the procedures used to reach the 
decisions. Evaluation of decision-making in the following area should be 
considered: 

established procedures; 
problem-solving; and 
management responsibility. 

Key Questions 

Is policy development and execution clearly demar­
cated between policy board and general manager? 

Are policy development and plans of agency communi­
cated and coordinated with local, regional and 
Federal governmental agencies? 
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Are goals and.objectives set by policy boards and 
translated into organizational and suborganizational 
objectives, performance measures, targets and plans? 

Are performance expectations and plans integrated 
into budgeting and financial planning processes at 
organizational and suborganizatiorial levels? 

Is decision-making performed at the correct organi­
zational level? 

Is there a demonstrated ability to efficiently 
identify and solve nonroutine problems at the 
appropriate management level? 
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APPENDIX B 

REVIEW OF UMTA SECTIONS 15 DATA STRENGTHS AND LIMITATIONS FOR USE BY TRANSIT MANAGERS 
IN SELF-EVALUATION AND MONITORING AND DEFINITIONS OF PERFORMANCE INDICATORS 

DEVELOPED USING UMTA SECTION 15 AND UPTRAN ANNUAL AND 
OPERATING ASSISTANCE REPORT DATA 



APPENDIX B 

This appendix includes two sections. The first section reviews the 
strengths and limitations of Section 15 data for use by transit managers in 
self evaluation and monitoring. The second part includes definitions of a set 
of indicators that can be developed using data included in the required level 
Section 15-report and UPTRAN's annual operating assistance report. 

SECTION 15 DATA: ITS STRENGTHS AND LIMITATIONS 

This section discusses the strengths or benefits of Section 15 data for 
use in self evaluation and monitoring in terms of "what it offers the transit 
manager. The limitations of the data base are then discussed, focusing on 
the level of detail and the scope of the Section 15 reports. 

Section 15 Data: What it Offers the Transit Manager 

Partially in support of transit system data needs requirements, Section 
15 of the Urban Mass Transportation Act of 1964, as amended, required that the 
Secretary of the u.s. Department of Transportation develop, test, and prescribe 
a public mass transportation reporting system and a uniform system of accounts 
and records. Eligibility for UMTA Section 5 operating assistance has been con­
tingent upon satisfaction of Section 15 reporting requirements since July 1, 
1978. Among other things, this reporting system is designed to generate much 
of the information needed to monitor and evaluate, overall transit system 
performance. 

Section 15 data can be an important source of information for the transit 
manager. The data is developed for the transit system's fiscal year and in­
cludes, at the required (that is, most simple) level of reporting: 

balance sheet summary; 

sources of capital assistance for the total transit system; 

sources of operating revenue and subsidy including fare and 
nonfare revenue, and local, state, and federal assistance by 
source for the total transit system; 

operating expenses for the total transit system by function and 
object class and by mode operated for multimodal transit systems; 

breakdown of operator hours and wages for both operating and non­
operating time for each mode operated; 

fringe benefit and pension summary by expense category and plan 
for the total transit system; 

daily hours of service provided for each mode operated; 
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categories of road calls, accidents, fuel consumption, and 
employee count for each mode operated; 

service supplied, service consumed, and service personnel on an 
average weekday, Saturday, and Sunday for each mode operated; and 

revenue vehicle inventory description at year end for the total 
transit sys tern. 

The Section 15 data base serves as a consistent source of information 
both over time and across transit systems. Therefore, it can be useful to the 
transit manager in conducting time series analysis and peer comparisons. In 
the past, efforts to monitor and evaluate transit performance were impacted by 
the lack of consistent information. Few transit systems used the same data 
definitions and definitions often changed over time within given transit 
systems. The Section 15 data base is intended to overcome these barriers. 

Section 15 Data: Its Limitation for Transit System Evaluation and Monitoring 

Section 15 data will not 
evaluating a transit system. 
the transit manager include: 

meet all of the data needs for monitoring and 
The shortcomings of the Section 15 data base for 

the data are not sufficiently detailed in some, areas; and 

not all data are included. 

As stated above, Section 15 data is reported for an entire year, or average 
(typical) weekday for each transit mode operated. Transit managers often need 
more frequent and detailed information. An important example is in the area 
of service consumed; transit route level data is more useful to service 
monitoring and evaluation than system-wide data. 

Section 15 data must be supplemented by the transit system in some areas 
because data are not sufficiently detailed or are missing as in the following: 

labor utilization and staffing for specific transit system 
activities, particularly in the maintenance and administrative 
functions; 

inventory control; 

maintenance effectiveness; 

attendance/absenteeism; and 

marketing activities and effectiveness• 

Section 15 data can be viewed by a transit manager as a useful source of 
information for providing an overview of system performance. More detailed 
monitoring and evaluation requires additional data. 
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INDICATOR 

*Vehicle Operations ~bor l/ 
Expense Per Vehicle Mile-

*Maintenance Labor Expense 
Per Vehicle Mile 

*Administ~ative Labor Expense 
Per Vehicle Mile 

*Materials and SuPplies Expense 
Per Vehicle Mile 

*Casualty and Liability Expense 
Per Vehicle Mile 

*Other Expense 
Per Vehicle Mile 

DEFINITION OF PRIMARY EFFICIENGY INDICATORS­
R~LEV~E FOR PERFORMANCE EVALUATION 

STATISTIC 
ANNUAL• SYSTEM WIDE 

Total Vehicle Operations Labor Expense 

Total Vehicle Ktleel/ 

Total Maintenance Labor Expense 
·Total Vehicle Miles 

Total Administrative Labor Expense 
Total Vehicle Hiles 

Total 

Total 

Materials and Supplies 
Total Vehicle Hiles 

Casualti and Liabiliti 
Total Vehicle Hiles 

Total Other Expense 
Total Vehicle Hiles 

lh~:l!:ense 

Expense 

RELEVANCE 

Represents the salaries, wages and fringe benefits pard to operators, 
eupervteore, and support personnel in the vehicle operations function 
for each t'raneit vehicle mile operated. 

Represents the ealarieea wages and fringe benefits paid to revenue 
and non-revenue vehicle mechanics, maintenance support and servicing 
personnel. and maintenance supervisory personnel for each transit 
vehicle mile operated. 

Represents the salaries, wages and fringe benefits paid to all transit 
authority employees performing general administration activities 
(including functions 145-181 identified in Section 15 Uniform System 
of Accounts and ReCorda) for each transit vehicle mile operated. 

Represents the expense for all materials and supplies including fuel and 
lubricants, tires and tubes and other materials and supplies for each 
transit vehicle mile operated. 

Repr.ea.ents .the expenae .. for transit system insur-ance program costs, 
compensation of others for ·their losses from actions for which the 
transit system is liable and recognition of corporate losaes for each 
transit vehicle mile operated. 

Represents the expense for services, utilities, taxes, purchased 
transportation for each vehicle mile operated. 

Unlesa otherwise stated. this indicator and static refers to total vehicle miles including both revenue and non-revenue vehicle miles 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 
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Operator Salaries and Wages 
Per Operator Hour 

*Vehicle Operations Salaries end Wasee 
Per Operator Salaries and Wages 

*Vehicle Operations Labor Expense 
Per Total Vehicle 
Operations Salaries and Wages 

*Hiles Per Hour 

Hours Per Operator 

Salary and Wage Per 
Operator · 

STATISTIC 
ANNUAL• SYSTEMWIDE 

Total Operator Salaries and Wages 
Total Operator Pay Hours 

Total Vehicle 
Operations Salaries end Wages 

Total Operator Salaries and Wage~ 

Total Vehicle 
Operations Labor Expense 

Total Vehicle 
Opet&d.ona Salaries and WageS 

Total Vehicle Hiles 
Total Vehicle Hours 

Total Vehicle Hours 
Total Number of Revenue 

Veh~cle Operators 

T~tal Operator Salaries and Wages 
Total Number of Revenue 

Vehicle Operators 

RELEVANCE 

Represents the average operator salary and wase. Operator sal­
aries and wages include scheduled and non-scheduled overtime 
premium hours. but do not include fringe benefits. This 
indicator is a major factor in explaining the cost of transit 
vehicle operations. 

Represents the supervisory and support burden. Total vehicle 
operations salaries and wages includes vehicle operators, 
management and support labor. This indicator represents the 
relative .labor costa in the vehicle operation function for 
operators and all other personnel. It is preferable for this 
indicator to have a value close to 1 which indicates that most 
of the labor expense in the vehicle operations function is for 
the operators, i.e. • the employees who provide the transit 
service. 

Represents the fringe benefit multiplier. This indicator iden­
tifies the relative amount of labor costs that are fringe 
benefita. This is_ an ,important factor_ in e~lainins; total 

-ve-b1cle operattODa -labor exPinBe. -the-VaiUe -Of ihia indicator 
is generally determined by a labor agreement. 

---aepresen·u average vehicle speed. This indicator ts a substi­
tute for the indicator (total platform hours/total vehicle 
ailes) which is a somewhat more useful measure of average 
vehicle speed since it measures speed during revenue service. 

! This substitute indicator need be developed only if data are 
unavailable for the speed multiplier. 

Provides a measure of operator productivity. This indicator is 
e substitute for the indicator (total operator pay hours/total 
platform hours) which is a more precise measure of operator 
productivity. This substitute indicator need be developed only 
if data are unavailable for the more preciae indicator. 

Represents average operator wage. This indicator is a aubsti tute 
for the indicator (total operator salaries ~nd wages/total 
operator pay hours) which measures average operator wage per 
hour. This substitute indicator need be developed only if data 
are unavaUable for the indicator for average hourly wage. 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



IHDlCATOil 

Mechanics and Servf~ing Personnel 
Per Vehicle Mtle!J 

Active Vehicles 
Per Vehicle Mile 

Hecbanica Per Active Vehicle 

T~al Maintenance Employees 
Per Mechanic and Servicing 
Personnel 

Haioteoance Salaries and Wages 
Per Maintenance Z.ployee 

* Ha!nteoance Labor Expense 
Per Maintenance Salaries 
and Wages 

!/ 

COMPONENTS OF MAJOR EFFICIENCY INDICATORS• 
IIAINTEIIAIICE LABOR EXPENSE PEII VEBICLE \ULE 

STATISTIC 
ANNUAL• SYSTEM WIDE 

11 Total Vehicle Miles-
Total Number of Hecbanics 

and Servicins Employees 

Total Vehicle Hiles 
Total Humber of Active Vebicl.-

Total Number of Hechanica 
and Servicing EmPloyees 

Total Number·ofiActive Vehicles 

ULEVAIICE 

This i.qdicat,!!~ .~~f~ec;a labor productivitY in t~e maintenance f~-'!~ti 
The indicator identifies the relation between vehicle utilization (; 
.tnnlodL1111a owobu .<>f .. v!!Mol.Q .. o.nd .non-vebtole. ooechanico. and oervic 
personnel. 

Be~r~ae~~~ vehicle utilization, in t~rms of miles per active vehicl 
Th!-.(l~!=JY!..bQ~_f..!~e;: includes '!P.~re~.· High veh~cle utilization ia 
preferable. 

This indicstor reflect~ labor productivity in the maintenance funct.t 
The indicator identifies the relation between the number of revenue 
vehicles in active service (including spares) and the number of·vehi 
and non-vehicle mechanics and vehicle servicing personnel. It is pr 
erable for this indicator to have a value closer to 0 than to 1. 

Total Number of Maintenance Employees RepreSents supervisory and support burden. This indicator reflects ti 
Total Nuaber of ltechanics - ---rel-at-ion------between-·-t.Jie----nuabe&--of-----employees"'T..--tlle- maintenance function 

and Servicing Eaaployees who work on vehicle and non-vehicle maintenance and ·those who work i1 

Total Maintenance 
Salaries and Wages 
Total HU!Bber of 

H8intenance Employees 

a supervisory or support capacity. It is preferable for this indica' 
to have a value close to 1 which indicates that most of the employee, 

-------------tn~·-the- llllintenatac·e ··ftiiiC'"'t1.'oQ prOVIOem8iOteri8nCe services. 

Represents the averaae salary end wage not including fringe benefits 
maintenance employees iocludlns supervisors, support, mechanics, and 
servicing personnel. This indicator is a major factor in explaining 
transit maintenance and expense. 

Total Maintenance Labor Expense RepreSents the fringe benefit multiplier.This indicator identifies the 
ative amount of labor expense that is made up of fringe benefits. This is 
important factor in explainin& total maintenance labor expense • The vall 
of this indicator is generally determined by a labor agreement. 

Total Maintenance Salaries and Wages 

Unless otherwise stated, this indicator and statistic refers to total vehicle miles including both revenue and non-revenue vehicle miles. 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



• INDICATOR 

Administrative Employees 
Per Vehicle Mile!/ 

Administrative Salaries and Wages 
Per Administrative Employee 

*Total Admintetrative Labor 
Expense 

t:O Per Administrative Salaries 
an·d Wages 

STATISTIC 
ANNUAL• SYSTEM WIDE 

· Tetal Vehiele M!lea!-1 
Total Number of Administrative Employees 

Total 

Total Administrative 
Salaries and Wages 

Number of Administrative Employees 

Total Administrative Labor Expenses 
Total Administrative 
Salaries and Uagea 

RELEVANCE 

·n.ts tnd:icator measure;· labor p~oducttvtty··~tthin the admtntste:-suve 
function. I~ .. I§fleci:fl the EJ~er of administrative employeesl/ relath 
to the amount of transit service provided. 

Represents the avera'e wage(not including fringe 
strative employees·! This indicator is a major 
administrative expense. 

benefits)of all adm!ni 
factor in explaining 

Represents the fringe benef.tt multiplier. This indicator reflects _the 
relative proportion of labor expense that is made up of fringe benefits 
This is an important factor in explaining total administrativ-e expense, 

!/ 

1.1 
Unless otherwise stated. this indicator and statistic refer to total vehicle miles including revenue and non-revenue vehicle miles. 

Includes employees working in functions 145-181 identified in Section 15 Uniform System of Accounts and Becords. 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



INDICATOR 

*Fuel and Lubricant 'xpense 
Per Vehicle Mite! 

Average Miles 
Per Gallon of Fuel 

Fuel and Lubricant ExP.ense 
Per Gallon of Fue~7 

*Tires and Tubes Expense 
Per Vehicle Mile 

*Other Materials and Supplies 
Expense 
Per Vehicle Mile 

COMPONENTS OF MAJOR EFFICIENCY INDICATORS: 
MATERIALS AND SUPPLIES EXPENSE PER VEHICLE MILE 

STATISTIC 
ANNUAL· SYSTEM WIDE 

Total Fuel and Lubricant Expense 

Total Vehicle Miles!/ 

Total Vehicle Milsa 
Total Gallons of Fuel 

Total Fuel and Lubricant Expense!/ 
Total Gallons of Fuel 

Total Tires and Tubes Expense 
Total Vehicle Hiles 

Total Other 
Materials and Supplies Expense 

Total Vehicle Hiles 

RELEVANCE 

Represent~ the expense for fuel (gasoline and diesel) and oil consume 
in vehicle operations, and revenue vehicle and non-vehicle ma1ntenanc 
for each for each transit vehtcie mile operated. l 

This indicator reflects fuel efficiency or the average fuel consumpti 
rate. Gal~ons of fuel include both diesel and gasoline. This is an 
important factor in explaining fuel expense. It -u influenced largely 
by vehicle size and to some extent by vehicle maintenance. 

Represents the average coat of fue1.l/ This is an important factor wh 
may serve to explain changes in the expense for fuel over time. 

Represents the ~y~~~tl.~. expense for tires and tubes used by vehic~~ 
operations, and vehicle maintenance for each transit vehicle mile 
ope·rated~···· It is preferable for the value of this tndic~~o;: to ba 
close ~~ 0. I 

Represents the average expense 
relation to service provided. 
indicator to be close to 0. 

for other materials and supplies in 
It is preferable for the value of this 

! Unless otherwise stated. this indicator and statistic refer to t~tal vehicle miles including revenue and non-revenue vehicle miles. 

ll Lubricants are included aa part of the expense because Section IS report on expenses combines fuel and lubricants. Therefore. this indicator will 
overestimate the cost of fuel, 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



INDICATOR 

Miles between Accidents 

Cas4alty ~~4 Liability 
Expense ($100,000) 
Per Accident 

"'' 

STATISTIC 
ANNUAL• SYSTEM WIDE 

Total Vehicle Hiles 
Total Number of Accidents 

Total Casualty and 
Liability Expense ($100,000) 

Total Number of 4ccidente 

RELEVANCE 

Represents the safety record or accident rate in rela~ion to· VetitCle 
.. -~miles __ operate.d.a. Accidents. include collisiqn, non-collision ~n~ station 

accidents. 

Represents the average cost for insurance and claims (expressed in 
($100~000) for each a-ccident. It 1a preferable for the value of 
this indicator to be low. 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



INDICATOR 

Total Operating Expense 
Per Vehicle HUe 

Vehicle Operations Expense 
Per Vehicle Hile 

Vehicle and Non-Vehicle 
Maintenance Expense 
Per Vehicle Mile 

Geccral A4alaietrat1oa Expeaae 
Fe~ Vehicle H11e 

DEI!INITION 0~ SUPPLEHENTAL EFFICIENCY ItmiCATORS­
III!LI!VAIICE FOil PEIIFORMANCE !!VALUATION 

STATist'lC 
ANNUAL • SYSTEM WIDE 

Total Operating Expense 
Total Vehicle Hiles 

Total Vehicle Operations Expense 
Total Vehicle Hiles 

Total Vehicle and 
Non-Vehicle Maintenance Expense 

Total Vehicle Hiles 

Jptsl General Admtntatrat!on Expense 
Total Vehicle Hiles 

RELEVANCE 

Represents tha total operetina expense of a transit eyatem for each vehi­
cle aile operated. It is the sum of the expenses in each functional area 
of transit operations. 

Represents the expense per transit vehicle aile attributable to the vehi­
cle operations function of a transit system. This should be the function 
vith the greatest expenses. 

Represents the expense per transit vehicle aile attributable to vehicle 
and non-vehicle aainteuance function acttvit1ee of a transit system. 

Represents the expense per transit vehicle aile attributable to general 
administration function activities of a transit system. 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



INDICATOR 

*Passengers Per Vehicle HUe 

Revenue Capacity Miles 
Per Vehicle Mile 

Passenger HUes 
Per Revenue Capacity Mile 

Passenger Hiles 
Per Passenger 

*Operating Expense 
Per Passenger 

*State Operating and Special 
Fare Assistance 
Per Passenger 

State Operating and Special 
Fare Assistance 
Per Capita 

*state Operating and Special 
Fare Aasist8nce 
Per Vehicle Mile 

Vehicle Hiles 
Per Capita 

DEFINITION OF EFFECTIVENESS !MDICATORS­
IIELEVANCE FOR PERFORMANCE EVALUATION 

STATISTIC 
·ANNUAL; SYSTEM IIIDE 

Total Passengers 
Total Vehicle Miles 

Total Revenue. CapacitY H!lea 
Total Vehicle Miles 

Total Passenger Hiles 
Total Revenue Capacity Hiles 

Total Passenger Hiles 
Total Passengers 

Total Operating Expense 
Total Passengers 

Total State Operating 
and Special Fare Assistance 

Total Passengers 

Total State Operating 
and Special Fare Assistance 

Total Population of Area Served 

Total State Operating 
and Special Fare 'Assistance 

Total Vehicle Miles 

Total Vehicle·Hilea 
Total Popula~ion of Area Served 

RELEVANCE 

Represents overall system effectiveness, measured by paeaenser trips per 
vehicle mile traveled. It is preferable for this indicator to have a 
high rather than a low value. 

Represents approximate average vehicle size, wnich is measured by 
seatlog plus standing capacity of the active fleet for revenue 
miles (excluding charter and school bus miles) for each vehicle 
mile operated. This indicator can assist in explaining the magnitude 
of other indicators effected by vehicle size. 

Represents the average load factor, ~hich is the utilization of seating 
plus standing capacity of the active fleet for each revenue' mile (ex­
cluding charter and school bus miles). It is preferable for this indica­
tor to have a high rather than a low value. 

Represents the average length of a passenger trip in miles. This ie an 
important indicator of the transit utilization. 

Represents the 
preferable for 

. 1/ 
average operating expense per passenger trip. It is 
the value of this indicator to be low rather than high. 

Represents the average state assistance oer transit 
indicator may be considered a measure of the equity 
assistance throughou~ Michigan. 

2/ passenger.- This 
of state transit 

Repreaeni1 the averase state assistance per person in the area served by 
transit.- This indicator may be considered a measure of the equity of 
state transit assistance throughout Hfchtgan. 

Repreeent,/the ~ve~ase state assistance per vehicle mile of transit 
operated.- This indicator may be considered a measure of the equity of 
state transit aasi~tance throughout Michigan. 

Represents a measure of transit accessibility or the amount of transit 
service available relative to the area population. It is preferable for 
the value of this indicator to be high rather than low. 

·Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



t' 
>-· 

INDICATOR 

Passengers Per Capite 

*State Operating and Special 
fare Assistance 
Per Dollar of Operating Expense 

*Transit Fare Revenue 
Per Dollar of Operating Expense 

i *Non-fare Transit Revenue 
Per Dollar of Operating Expense 

STATISTIC 
ANNUAL • SYSTI!K WIDE 

Total Passengers 
Total Population of Area Served 

Total State Operating 
and Special Fare-Assistance 

Total Operating Expense 

Total Transit Fare Revenue 
Total Operating Expense 

Total Non-fare Transit ReveOue 
Total Operating Expense 

RELEVANCE 

Represents ~he utilization of transit service in terms of the number of 
trips taken per person in the area served. It is preferable for this 
indicator to have a high rather than a low value. 

Represents the amount of state 
ceived per dollar of operatin& 
may be considered a measure ot 

operating and special fare assistance re­
expenee :l.ncurred.!/1/ This indication 
the equity of state transit assistance. 

Represents the amount of revenue earned for carrying passengers along 
regularlx scheduled routes for each dollar of operating expense in­
£!!!!£!!..!1 It is generally preferable for this indicator to have a high 
rather than a low value. However, the value of the indicator reflects 
local transit far~ policy. 

Represents the- amount of school bua service revenues. freight tariffs, 
~harter service revenues, auxiliary transportation revenues, subsidy 
from other sectors of operation, and non-transportation revenue per· 
dollar of ~l~&n~it oper~ting expense incurred. 

r• *Local Taxes Dedicated to Transit 
Operating and Fare Assistance 
Per dollar of Expense 

Taxes Levied Directly 
by the Transit System 

Total Operating Expense 

Represents the proportion of total t~ansit operations expense financed 
by tax revenues levied directly by the transit system. ln many inatances 
transit systems do not have or have not exercised their authority to 

*Local General Fund(s) Revenue 
Allocated to Transit Operating 
and Special Fare Assistance 
Per Dollar of Operating Expense 

*Federal Operating Assistance 
Per Dollar of Operating ~xpenae 

Total Local General Fund(s) 
Revenue Allocated to Transit 

Operating and Special Fare Asaistance 
Total Operating Expense 

Total Federal 
Operating Assistance for Transit 

Total Operating Expense 

levy a tax dedicated to transit financing. 

Represents the amount of local operating and special fare assistance l/ 
received by a transit system per dollar of operating expense incurred.­
Local assistance includes revenues·- from the- lOC-al- Geileral Fund(s). 

Represents the amount of Federal operating ass!staqce received by a transit 
system per dollar of operating expense incurred.!! 

Operating expense includes the total expenses for vehicle operations, vehicle and non-vehicle maintenance. and general administration expense sa 
defined in the UKrA Section 15 Report. lleconciU.ng itelQS are not indluded. 

1/ State operating and special fare assistance includes all sranta and reimbursements from the state to the transit system for operating transit 
aervice and to pay the difference between full adult fares and special reduced fares. 

*Indicators that can be developed using data from the UPTRAN annual operating assistance report. 



INDICATOR 

*General Administrative Burden 

Hiles between Road Calls 
for Mechanical Failure 

Hiles between Road Calls for 
Other Re!!S~lDB 

~~11-k, _Vehicle 
Per Active Vehicle 

Population Density 
of Area Served 

Non-revenue Vehicle Hiles 

*Average Fare P~r 
Passenger 

Seneral Administrative 
Burden 

DEFINITION OF OTIIER Tl!Al!SIT PERFORMANCE INDICATORS­
RELEVANCE FOR PERFORMANCE EVALUATION 

STATISTIC 
ANNUAL· SYSTEM WIDE 

Total General Administration Expense 
Total Vehicle Operations end 

Vehicle Maintenance end 
Non-Vehicle Maintenance Expense 

Total Vehicle Miteal/ 
Total Road Calls 

for Mechanical Failure 

Total Vehicle Hiteal1 
Total Road Calls 

for Other Reasons 

Total Number of Peak Vehicles 
Total Number of Active Vehicles 

Total Population of Area Served 
Total Size of Area Served (Sq. Hi.) 

Total Vehicle Revenue Miles 

Total Vehicle Hiles!/ 

Total Transit Fare Revenue 
Total Passenger& 

Total Number of Administrative 
Employees 

Total Number of Employees 

RELEVANCE 

Represents the overall expense for general administration in relation 
to the total expense for the other functional areas of a transit system. 
It ta preferable for this indicator to have a low rather than high value. 

Represents the frequency of road calls for mechanical failure in relation 
to vehicle utilization and may reflect the effectiveness of vehicle 
maintenance activities. Road calls for mechanical failure include 
interruptions in revenue service c~used by failure of some mech~nical 
element of the revenue vehicleo These service interruptions require 
someone other than than the revenue vehicle operator to restore the 
vehicle i:o operational condition. They usually require transfer of 
the passengers to another vehicle. 

B.epreaents the frequency for service interruptions for reasons other 
than mechanical failure including tire failure, farebox failure. 
e.ir conditioning system failure nut of fuel/coolant/lubricant and 
causes not included as mechanical failures. 

Represents the spare vehicle fleet. The peak bus fleet is the maximum 
number of vehicles used at one time during a day. A large spare 
fleet can explain low average vehicle utilization. A large spare fleet 
ie not desirablei it reflects stockpiling which is not an efficient use 
of capital resources. The value of this indicator should be closer to 
1 than to 0. 

Represents the average population density of the area served. This is 
an f:aportant indicator--since it is generSlly more Costly to provide 
transit service to a low-density area. 

Represents the proportion of vehicle miles operated that do not provide 
revenue service. It is preferable for this indicator to have a value 
near 1. This means that most of the vehicle miles operated provide 
revenue service. 

Represents the ayerage fare per nasseoger. This indicator can assist 
the proportion of total transit system revenue received from fares, 
serve as ~ test for the accuracy of the passenger sampling method. 

in explaining 
It may also 

Represents the Administrative burden in terms of the AdministratiVe staff size in 
relation to the total transit system labor force. It is preferable that this 
indicator have a low rather than high value. This implies that labor predominantly 
provides service and maintains vehicles and facilities. 

L/ 
Unless otherwiae stated, this indicator 

•Indicators that can be developed using 

and statistic refer to total vehicle miles including revenue end 
data from the UPTRAN annual operating assistance report. 

non-revenue vehicle miles. 




