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Informing the people in the media is essential to that 
process. The overall goal of the diamond lane project, 
and all of the TSM projects, is to make existing trans-
portation facilities work better than they do now. This 
idea has to be put across effectively. 

CONCLUSION 

To some people involved in local transportation planning 
and action, the TSM idea may seem an intrusion in their 
daily activities. However, after a few years of forging 
goals, objectives, and action plans and seeing successful 
implementation of those plans, they may wonder why the 
TSM approach was not required 30 years ago. At the 
same time there should be no illusion that the process 
will be easy or the results immediate. 

The important thing is that the federal government, 
in requiring the TSM actions, understand what it has set 
in motion. UMTA and FHWA must do something sub-
stantive with the plans and proposals that are turned in 
to them; otherwise, the process will be nothing more 
than a boon to paper manufacturers. Continued support 
has to be given to local officials. There is an opportu-
nity here to do some small things that may be effective  

and to do some unusual and large-scale things that may 
also be effective. The U.S. Department of Transporta-
tion has to devote more resources to a quick and knowl-
edgeable evaluation of the TSM plans. The department 
should also work with Congress and with other federal 
agencies to establish federal goals and objectives to 
alleviate some of the difficulties encountered by partic-
ipants in transportation on the local level. 
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IMPROVING SERVICE QUALITY AND EFFICIENCY 
THROUGH THE USE OF SERVICE STANDARDS 
Ronald J. Tober 
Massachusetts Bay Transportation Authority 

This paper describes the service policy of the Massachusetts Bay Trans-
portation Authority for surface public transportation and its use in urban 
transportation system management. The establishment and use of a 
comprehensive statement of service policy are discussed in the context 
of TSM objectives. Such a service policy, which contains service goals 
and objectives, service standards and guidelines, and planning and evalua-
tion procedures, provides the transit manager with a management con-
trol framework for monitoring service performance and identifying 
remedial actions that will improve the quality of service and the ef-
ficiency and effectiveness of resource allocation. The paper describes 
how MBTA uses the control framework embodied in its service policy 
to identify both general service improvements and some specific TSM 
service improvements such as reserved bus lanes on arterial streets. The 
paper concludes by discussing how the MBTA service policy through 
cooperative planning has begun to make local city and town policy 
makers more sensitive to transit operations, thereby enhancing the 
prospects for successful implementation of potentially controversial 
TSM projects. 

The 1976 Transportation System Management Plan for 
the Boston urbanized area contains the following ele-
ment: 

SERVICE POLICY FOR SURFACE PUBLIC TRANSPORTATION 
PROJECT DESCRIPTION: The MBTA has adopted a comprehensive 
statement of Service Policy for its surface transit operations. The Ser-
vice Policy provides a management control system for use in guiding the 
operation and improvement of surface transit services in the MBTA 
district. The Service Policy has five major components as follows: 

Service Goals and Objectives—The establishment of generalized 
goals and specific objectives to guide the management and improvement 
of transit service. 

Service Design Guidelines—The establishment of guidelines for use  

in the design of new surface services and the modification of existing 
services. 

Service Performance Standards—The establishment of minimum 
performance standards in such areas as operating speed, schedule adher-
ence, passenger loading, economic performance and labor productivity. 

Service Warrants—The establishment of sufficient conditions for 
the discontinuance of a service and for relationships between the MBTA 
and private carriers. 

Service Planning and Evaluation Procedures—The establishment of 
procedures for decentralization of planning and evaluation of surface 
services. 

The MBTA is currently in the early stages of implementing the Ser-
vice Policy. Some data collection and processing procedures have been 
implemented while others are under development. Additional staff 
resources have been added in the service planning and operations plan-
ning areas. Implementation of the service planning and evaluation pro-
cedures is near completion. - 

EVALUATION: The Service Policy will provide information which 
will be used to determine desired levels of service and the associated 
optrmum allocation of resources. It will identify those services which 
are a drain on MBTA resources without sufficient offsetting benefits. 
It also establishes formal mechanisms for developing improvements in 
service performance and in service quality. 

The Massachusetts Bay Transportation Authority (MBTA) 
service policy for surface public transportation was a 
logical element of the region's TSM plan. The purposes 
for which the service policy was established are con-
sistent with the urban transportation system manage-
ment objective to achieve maximum efficiency and pro-
ductivity for the (regional transportation) system as a 
whole. The MBTA service policy uses its various stan-
dards, guidelines, and procedures to indicate needed 
improvements to transit service quality and efficiency. 
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MBTA SERVICE POLICY 

The MBTA service policy for surface public transporta-
tion was adopted in January 1976. It pertains only to 
conventional surface transit including bus, trackless 
trolley, and surface streetcar operations. Eventually 
it will be integrated into a comprehensive public trans-
portation service policy for the Boston region and cover 
rapid transit and commuter rail operations, specialized 
transport services for the transportation handicapped, 
and surface operations. 

The MBTA service policy was developed to provide a 
statement of how MBTA intends to manage its surface 
transit service resources. It provides a uniform basis 
for evaluating the relative costs, benefits, and overall 
performance of individual services. It provides a re-
sponsive methodology for establishing new services and 
for developing improvements to existing services. As 
such, the service policy functions as MBTA's primary 
management tool for improving the quality and efficiency 
of its surface transit services and, hence, is a logical 
element of the region's TSM planning. 

MANAGEMENT CONTROL 

The transit operator's primary goal is to operate an ef-
fective and efficient network of public transportation 
services for the benefit of all area residents and visitors. 
The transit operator may have other concerns such as 
preserving the environment, fostering new jobs either 
directly or indirectly, minimizing the negative economic 
effects of the subsidies needed, and improving the over-
all quality of life in the urban area. Such concerns 
have heavy political overtones. However, they are 
secondary and, in fact, are dependent on the operation 
of an effective and efficient service network. 

If the transit manager is to be successful in achieving 
this principal purpose, he or she must be able to con-
trol the resources available. He or she must be able to 
make decisions on which services should be operated 
and at what levels and be able to monitor and evaluate 
service performance to identify inefficient or ineffective 
resource use. To make these judgments, the transit 
manager needs a management control system that can 
measure performance and facilitate analyses of alter-
natives for improving service quality and efficiency. 
In short, the management control system must generate 
information that can be used in making decisions on 
how resources should be allocated. 

The establishment of service standards and guide-
lines, with attendant procedures for data collection and 
processing, can help provide the transit manager with 
the information he or she needs. Service performance 
standards can provide yardsticks for measuring whether 
a particular service is an efficient and effective use of 
resources. Performance standards can also be used to 
provide quantitative measures of service quality. Ser-
vice design guidelines can provide a blueprint for 
planning new services and identifying potential improve-
ments to existing services. As such, service standards 
and guidelines form the cornerstone for a transit manage-
ment control system. 

Table 1 gives a management control framework for sur-
face transit services based on the MBTA 's service policy. 
Individual standards and guidelines are related to three 
generalized management objectives: improving service 
quality, improving service efficiency, and improving ser-
vice effectiveness. Which standards and guidelines merely 
serve general management purposes are also indicated. 
This framework shows which standards and guidelines 
will generate information that can be used in undertaking 
specific service management tasks. 

The remainder of this paper discusses how MBTA  

is using the management control framework embodied in 
its service policy to improve transit service in the 
Boston region. 

IMPROVING SERVICE: MONITORING 
PERFORMANCE 

Identifying Substandard Performance 

Quarterly reports are prepared detailing the performance 
of each service during the subject period based on the 
operating and economic performance standards contained 
in the service policy. The completeness of these per-
formance reports is heavily dependent on adequate data. 
We do not yet have all of the required data collection 
capabilities so that not all standards are being routinely 
used. 

Table 2 gives some of the data on the operating perfor-
mance report. Labor productivity, dependability, com-
plaints, load factor, and schedule adherence informa-
tion will eventually be added to this report. 

The performance reports are prepared by the Data 
Processing Department with assistance and input from 
the Operations Planning Department. The Operations 
Planning Department reviews the reports and identifies 
standard services. For example, for operating speed, 
the quartile deviation is calculated, and those services 
having operating speeds below this value are flagged for 
analysis. Similarly, services having recovery time 
ratios exceeding the standard values are flagged for 
analysis. 

It is important at this point to discuss further the 
use of quartile deviation in several of MBTA perfor-
mance standards. The quartile deviation is one of 
many rudimentary statistical measures of divergence 
for a set of data. By flagging any service that is one 
quartile deviation less than the service average for a 
particular criterion (such as operating speed) means 
that over time one will always be reviewing the bottom 
25 percent performers on that standard. If ways can 
be found of improving a service performance on a par-
ticular standard, then the long-run effect will be to 
raise the system average for that criterion, thus im-
proving performance overall. 

The concept of using measures of divergency to 
establish a dynamic performance standard is theoret-
ically appealing. In practice, it may prove difficult to 
sustain, for there are physical limits to things such as 
operating speed. Further, constantly reviewing a large 
percentage of services may prove overly burdensome, 
given limitations on analytic staff resources. As we 
gain further experience in using this standard, we will 
be able to assess the need for adjustments such as re-
ducing the percentage of services under review at any 
given time. 

General Remedial Analysis 

Remedial analysis is intended to develop recommenda-
tions for improving the performance of a substandard 
service in a particular area. The procedures used by 
MBTA in its remedial analysis are outlined below. 

1. Substandard services that are identified in the 
performance evaluation are categorized as follows: 

Number 	Description 

1 	 First time 
2 	Previously substandard, improving 
3 	Previously substandard, no improvement 
4 	Chronic 

It should be anticipated that some services will always 
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be substandard for at least one criterion. In such cases, 
no feasible remedy for the substandard performance 
may exist. However, these chronic substandard ser-
vices should be reviewed at least once annually for a 
possible change in conditions. 

2. The four categories established are used to estab-
lish priorities for analysis and investigation in the de-
velopment of a remedial improvement plan. The pri-
orities are as follows: 

Category 	Priority 

3 	 Top 
1 	 Second 
2 	 Third 

For services in category 2, if the improvement has 
been more than an allowance for statistical error, then 
no further analysis or action-need be taken pending fur-
ther reviews. 

3. Typical remedial analyses of substandard perfor-
mance in recovery time, load factor, labor productivity, 
and schedule adherence include analyzing the service 
schedule to determine possible remedies, making addi-
tional traffic checks to verily running times, and asking 
the Transportation Department to observe the operation 
of the service. 

4. Typical remedial analyses of substandard per-
formance in speed include conducting field investiga-
tions and discussions with local traffic officials to de-
termine what traffic measures, such as changes in signal 
phasing or reservation of traffic lanes, could be under-
taken to improve speeds; analyzing the service schedule 
to determine possible remedies; and cataloging the ser-
vice for possible future use in developing priority treat- 
ment projects. 	- 

5. Typical remedial analyses of substandard per-
formance in dependability include undertaking an in-
vestigation to identify the extent of the equipment or 
dispatching problem and cataloging the service for pos-
sible future use in analyzing programming and budgeting 
decisions within the operating department. 

6. Typical remedial analyses for substandard per-
formance in complaints include undertaking an investi-
gation to identify the source and validity of the com-
plaints and determining the need for disciplinary action 
or other possible remedies. 

7. Typical remedial analysis for substandard eco-
nomic performance includes undertaking passenger 
counts and on-board (or platform) surveys to determine 
the number or characteristics of a service's customers 
and analyzing the service to determine whether the 
economic performance can be improved or whether the 
service should be discontinued. 

The undertaking of the remedial analysis procedures 
outlined above is a time-consuming enterprise. It also 
requires adequate data collection and processing capa-
bilities to generate accurate and complete information 
in timely fashion. A great deal of time and effort have 
been expended at MBTA between the Operations Planning 
Department and the Data Processing Department to es-
tablish proper data linkages, report timing, and for-
mats. Performance reports for the first two quarters 
of 1976 flagged substandard speed and recovery time on 
several bus routes, which, in turn, precipitated schedul-
ing actions that enhanced the quality and efficiency of 
those services. 

Remedial Analysis for Economic 
Performance 

If the transit manager is to realize the maximum im- 

provement in service from the resources available, 
then he or she must be able to allocate resources to 
those services that are most effective in achieving ser-
vice objectives. In other words, the transit manager 
must be able to allocate service resources so that the 
rate of return from these resources is maximized, mea-
sured in terms of the number and characteristics of 
people being served and in terms of the revenue being 
generated. 

In the private sector, profit is a nearly perfect mea-
sure of effectiveness and efficiency in the allocation of 
resources. For publicly owned transit systems, profit 
is neither an appropriate nor meaningful measure. 
Hence, today's transit manager must find surrogate 
measures for evaluating effectiveness. The set of eco-
nomic performance standards andtheir attendent remedial 
analysis procedures contained in the MBTA service 
policy provide one example of such surrogate measures. 

Under the MBTA service policy, substandard eco-
nomic performance is systematically identified for bus 
and trackless trolley services by using quarterly eco-
nomic performance reports (Table 3). Revenue to 
direct cost ratios are determined for each service dur-
ing the subject time period. (Direct cost encompasses 
only variable costs and does not include fixed or over-
head costs. For a specific service, it is derived by 
using a cost allocation model. Revenue is derived from 
fare-box readings, recorded by operators on special 
"day" cards.) Services are then ranked according to 
their revenue to direct cost ratio, from lowest to 
highest, within each rating station (division). Sub-
standard services are then easily identified by using 
the appropriate revenue to direct cost standard for each 
type of service (e.g., regular route, express, school). 

For each substandard service so identified, pas-
senger counts are updated and a detailed customer pro-
file is prepared through on-board passenger surveys. 
This information on customer characteristics and usage 
patterns is used in two ways. 

First, it is used to determine whether the impacted 
economic standards should apply. The impacted eco-
nomic standards are one-half the regular economic 
standard for a particular service type. They are ap-
plicable when the subject service is found to exhibit 
extraordinary social, environmental, or system -related 
characteristics based on a review of the customer pro-
file. For example, a service that has a performance 
below the regular economic standard may serve pre-
dominantly transit -dependent or elderly persons or 
may function as a critical link in the overall transporta-
tion network. The impacted standard concept recognizes 
that such services have extra value to the transit system 
and to the region it serves. 

Second, the market information is used to identify 
and analyze potential remedial actions for improving 
the economic performance of the subject service. Po-
tential remedial actions include reducing service fre-
quency, discontinuation of portions of the route, schedule 
adjustments, and special promotional efforts. The 
remedial analysis process for economically substandard 
services is undertaken cooperatively with the represen-' 
tatives from the cities and towns served by the subject 
service. They are informed that the subject service is 
substandard and are asked for ideas on how the eco-
nomic performance can be improved. Before any re-
medial action is taken, the representatives are con-
sulted; the final decision on what is done rests with the 
MBTA's Operations Planning Department. 
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IMPROVING SERVICE: COOPERATIVE 
PLANNING 

One of the principles on which the MBTA service policy 
is based is community involvement. Planning and 
evaluation of service are conducted in a cooperative 
environment involving the representatives of the cities 
and towns within the MBTA district. City and town 
representatives are kept informed and are consulted 
during the monitoring of service performance both when 
substandard conditions are identified and when remedial 
actions are analyzed. They are also actively involved 
in the planning of new services and improvements to 
existing services. In fact, we encourage them to take 
the initiative in proposing ideas for new services and 
improvements to existing services. 

Since the cities and towns within the MBTA subsidize 
transit service through property taxes, the service 
policy recognizes that decisions affecting local bus ser-
vice should be considered in the same context as the 
costs and benefits of other municipal services that a 
city or town provides. Obviously, the MBTA should not 
independently make value judgments for a community 
on how to allocate its resources. However, MBTA 
reserves its management prerogative to make final de-
terminations on the nature and characteristics of sur-
face transit services. This prerogative is derived 
from its responsibility to manage resources so that 
both efficiency and effectiveness are maximized by the 
services provided. This responsibility transc ends 
municipal boundaries requiring MBTA to view individual 
services in a system context when costs and benefits are 
evaluated. 

The Service Planning Process 

The planning, process for new or improved services 
makes use of the Service Design Guidelines given in 
Table 1. It is a proposal-specific process wherein 
specific improvement proposals are formulated and run 
through a management control loop that has the following 
steps: 

Initiation or Formulation of a Proposal. A spe-
cific service proposal can be initiated in three basic 
ways: (a) from service reviews in which a comprehen-
sive review of service in a specific city or town is 
undertaken by using the service design guidelines and 
performance standards to evaluate the service a com-
munity receives; (b) suggestions or requests received 
from external sources such as a local business, town 
official, individual citizen, or MBTA employee; and 
(c) complaints received from external sources. 

Screening. Proposals for service changes are 
screened for validity by the MBTA Service Committee, 
which consists of staff from the Operations Department 
and Marketing Department. A proposal is either sent 
on to the next step or is rejected for cause (i.e., it has 
been tried within the past 12 months or is patently im-
practical). 

Investigation and Analysis. Proposals for ser-
vice changes are investigated and analyzed by the ap-
propriate department or office. During this stage, in-
teraction and discussion occur with the city or town 
representatives involved and other community represen-
tatives. The output of this stage is a service feasibility 
report, which includes a description of the proposed 
service plan, economic and qualitative analyses, con-
clusions, and recommendations. 

Review. Proposals for service changes and their 
attendent service feasibility reports are reviewed first 
by the Service Committee. The Service Committee  

either recommends the proposed change, rejects it, or 
requests further analysis and investigation. If the Ser-
vice Committee recommends a proposed service change, 
then it is reviewed by the chief operations planning 
officer, who has the ultimate responsibility for making 
the decision on whether a service change should be im-
plemented. The service proposals recommended by 
the Service Committee are cataloged and ranked ac-
cording to their estimated marginal net cost per pas-
senger as developed in the service feasibility report. 
In preparing for an upcoming systemwide timetable 
change, the chief operations planning officer will select 
proposals from this rank-order list until he has reached 
the limit of available service improvement resources or 
until he has reached a level for the marginal net cost 
per passenger that is too high given current budgetary 
policy or marketing strategy or both. He may also 
postpone or reject outright a particular service proposal 
if there are mitigating circumstances surrounding a 
particular proposal (e.g., competition with a private car-
rier service) or if its implementation would be incon-
sistent with current marketing strategy. 

Operation and Evaluation. Once a proposal clears 
the study, review, and decision-making process, it is 
put into operation at the earliest practicable time. The 
service is operated for the minimum trial period of 120 
days during which time its performance is monitored. 
During the trial period, a decision is made on whether 
the service should become a regular feature of the 
MBTA surface system. This decision is based on an 
evaluation of the service performance based on the es-
tablished standards. 

Results 

The planning process is now fully implemented and 
functioning. The process has produced two service 
improvements. One involves an extension and increase 
in service frequency for a crosstown bus route. It re-
sulted from comments received at a public forum that 
was held as part of a cooperative service review in the 
city of Newton. The other resulted from a request made 
by the city of Boston and involves the addition of Satur-
day service on another crosstown bus route. Six pro-
posals are in the review stage; they have cleared the 
Service Committee and are awaiting a decision on im-
plementation. 

From our standpoint, the service policy has also pro-
duced a subtle yet significant ramification for TSM in 
the Boston urbanized area. Greater community involve-
ment in service planning matters has forced elected and 
appointed policy-making officials from the cities and 
towns served by the MBTA to become more sensitive 
to what it takes to improve service quality and efficiency. 
Before the establishment of our service policy, MBTA 
staff had amicable working relations with traffic and 
planning officials from the more than 50 cities and towns 
that receive MBTA service directly. Our relations with 
policy-making officials in these same cities and towns 
were strained by ever increasing MBTA tax assess-
ments on their communities and by periodic confronta-
tions over service management actions the MBTA had 
taken or was about to take. 

Local traffic and planning officials understandably 
have their own set of constituents and their own agenda 
of concerns, which are often not entirely compatible 
with the objectives of improving transit service quality 
and efficiency. Fostering greater sensitivity to transit 
operations needs among policy-making officials has 
had the obvious effect of making traffic and planning 
officials more responsive to our ideas on traffic opera-
tional changes and service improvements generated 
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Table 1. Management control framework 
for bus service. 	 Guidelines or Standard 

Service design guidelines 
Service classifications system 
Spatial factors 
Directness of service 
Route layout 
Frequency of service 
Temporal factors 
Passenger stops 
Passenger shelters 
Market potential 
Trial period 

Operating performance standards 
Speed 
Recovery time. 
Load factors 
Labor productivity 
Schedule adherence 
Service dependability 
Complaints 

Economic performance standards 
Economic 
Social 
Environmental 
System impact 

Table 2. Operating performance report data. 

Route 
No. 

Round- 
Trip 
Distance . 
(km) 

Route 
Type 

Revenue/ 
Cost 
Ratio Day Time 

Avg Speed (km/h) 

With 	Without 
Layover 	Layover 

Avg 
Layover/ 
Run Time 
(mm) 

Avg 
Running 
Time 
(mm) 

Avg 
Allowed 
Time 
(mm) 

Round 
Trips 

80 20.55 B 0.267 Weekday 4-7a 19.2 24.4 27.8 50.5 64.6 9.0 
7-9 16.7 21.4 28.5 57.8 74.2 13.5 
9-4p 17.0 21.4 26.2 57.6 72.7 28.5 
4-6 16.4 19.9 21.5 62.0 75.3 12.0 
6-2a 22.4 25.7 14.7 48.1 55.2 14.0 

Saturday 4-7a 20.4 28.1 37.5 44.0 60.5 6.0 
7-6p 18.9 23.4 23.4 53.0 65.4 38.0 
6-2a 22.9 26.7 16.9 46.2 54.0 11.0 

Sunday - 21.9 26.7 22.3 46.3 56.6 33.0 

87 13.85 B 0.401 Weekday 4-7a 18.0 22.4 24.7 37.2 46.3 6.0 
7-9 18.0 20.5 13.4 40.6 46.0 7.0 
9-4p 16.2 21.4 32.2 39.0 51.1 27.0 
6-2a 17.0 22.5 33.4 36.8 49.1 13.5 

Saturday 4-7a 20.2 24.2 19.3 34.5 41.2 6.0 
7-6p 16.4 18.5 13.8 44.8 51.0 43.0 
6-2a 19.5 22.4 14.7 37.2 42.6 13.0 

Sunday - 19.0 22.0 15.4 37.9 43.7 34.0 

Note: 1 km = 0.6 mile 

Table 3. Economic performance report 	Route No. 	Item 
data.  

Amount 	Route No. 	Item Amount 

28 	Revenue, $ 7000 24 Revenue, $ 14 604 
Direct cost, 	$ 23 956 Direct cost, 	$ 48 962 
Revenue per direct cost, $ 0.292 Revenue per direct cost, 	$ 0.298 
Net cost, 	$ 16 956 Net cost, 	$ 34 358 
Schedule kilometers 14 273 Schedule kilometers 31 598 
Revenue per kilometer, $ 0.49 Revenue per kilometer, 	$ 0.46 
Cost per kilometer, 	$ 1.68 Cost per kilometer, 	$ 1.55 

Note: 1 km = 0.6 mile 

during the remedial analysis process. 
Hence, we now have an ever-improving climate of 

cooperation and understanding between ourselves and 
both the political and technical officials in the com-
munities we serve. This climate is essential to suc-
cessful TSM planning and project implementation. We 
feel that our service policy has helped establish this 
climate by providing a statement of goals, objectives, 
and criteria that local policy-making officials can 
relate to. 

SUMMARY 

The management control and service improvement pro-
cess embodied in the MBTA service policy has worked 

well. It has fostered close working relations with cities 
and towns. Using the service design guidelines and 
service performance standards, we have begun to make 
service improvements not only in expanded bus service 
but also in operating speeds and other efficiency deter-
minants. We have also been able to discontinue 10 
separate bus services whose economic performance 
was substandard and had no chance of improvement. 
The MBTA had for years attempted to rid itself of many 
of these ineffective services but had been unable to be-
cause of political and community pressure. 

There are difficulties of a technical nature with some 
of the service performance standards. Experience has 
shown that we need to make some adjustments to elim-
inate minor inconsistencies and inaccuracies. 
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Reliable and ongoing data collection and processing 
procedures and resources are mandatory for the effective 
use of service standards and guidelines. Progress has 
been slow and, in many cases, nonexistent where such 
procedures and resources have been lacking. 

Local policy makers are key participants in TSM 
projects or programs. We could never expect to imple- 

ment a reserved bus lane on an arterial street if the 
mayor of the involved community was not willing to with-
stand the complaints of the merchants who would lose 
their on-street parking. The MBTA service policy has 
helped us to establish an improved dialog with local 
policy makers on operational matters. 

DIAL-A-RIDE AS AN ELEMENT IN 
TRANSPORTATION SYSTEM MANAGEMENT 

Thomas Hackley and Karl W. Guenther 
Ann Arbor Transportation Authority 

The Ann Arbor Transportation Authority has been practicing transporta-
tion system management since 1973. The most important program ele-
ment is the incremental implementation of demand-responsive services 
that operate in close coordination with the line bus system. Ridership 
has tripled during the past 3 years. Management of such a system 
is difficult. Political leaders are not easily satisifed; some want a 
high-efficiency, high-capacity line bus system; others want a small, 
stable, unchanging system. Neither side can always accept that constant 
incremental change is the proper way to achieve the desired end state. 
The Ann Arbor Transportation Authority must also work with other 
transportation agencies to ensure coordination and within its own staff 
to maintain the momentum that has been responsible for its success. 
This paper describes the Ann Arbor Transportation System and the 
planning philosophy behind that system as it relates to TSM. 

Transportation systems management has been defined 
as a means of getting the most out of the existing trans -
portation system. In the urbanized area served by the 
Ann Arbor Transportation Authority, TSM includes the 
usual traffic operation improvements in the street net-
work plus a coordinated transit and paratransit (dial-
a-ride) emphasis in the public bus system. The objec-
tive of the Ann Arbor public transit system is to incre-
mentally increase the use of public transit and other 
high-occupancy vehicles. While dial-a-ride service is 
a possible supplemental project in some large urban 
systems, it is the transit system in Ann Arbor. 

Ann Arbor has had a dial-a-ride system operating 
since 1971. Since passage of a special property tax for 
transit in 1973, dial-a-ride has expanded its role and 
ridership so that it is now totally integrated with line 
bus service within the Ann Arbor Transportation Author-
ity operation. Weekday service provides for coordinated 
transfers between dial-a-ride collector-distributor ve-
hicles and line buses at several points within the system. 

Dial-a-ride as a marketing element in Ann Arbor's 
program has helped the authority secure a dramatic in-
crease in ridership during the past 2 years. Staged in-
cremental implementation of small areas has allowed 
the introduction of dial-a-ride with a relatively high 
degree of reliability and minimum disruption. As a 
planning element, it has opened up a much broader range 
of service options, which are being applied selectively 
with changing demand patterns in the city. 

Paratransit represents a range of service options, 
from adding a vehicle to the service with no visible 
changes to shifting to a different mode of operation. 
Thus, paratransit, if correctly applied, is TSM without 
an end point and without need for project definition be-
forehand. All of our transit improvements thus fit the 
TSM category. Paratransit is demand responsive in  

two senses: in the commonly accepted definition of a 
service mode that has a dynamically routed vehicle and 
also in a broader definition of a system that itself is 
dynamically planned to allow changes in service mode 
based on evolving demand patterns. By continually 
modifying our system to meet new demands, we are 
continually practicing TSM. 

TSM also emphasizes efficiency in management and 
intermodal cooperation at a local level. As practiced 
by Ann Arbor Transportation Authority, this means 
keeping the professional staff alert to and responsive 
to new ridership opportunities and higher efficiencies. 
Externally, the authority must cope with a wide spectrum 
of local political opinion, must balance the public ex-
pectations for dramatic new services with demands for 
reduced public expenditures, and must work coopera-
tively with other public agencies to implement TSM 
projects. These activities and some of the underlying 
philosophy leading to these activities are described 
below. 

BACKGROUND 

The Ann Arbor Transportation Authority was formed as 
a public authority in 1968, when private carriers be-
came unable to provide the community with acceptable 
transit service. Its service area includes the city of 
Ann Arbor, the urbanized area of Washtenaw County, 
including Ypsilanti, and the rural areas 16 km (10 miles) 
beyond the Ann Arbor city limits in all directions. 

The transit service that operated from 1969 through 
1973 consisted of 6 fixed routes, radial to the Ann Arbor 
central business district, operating on 30-min peak and 
60-mm off-peak headways. Coverage was limited to 
the city of Ann Arbor, and weekday-only service operated 
from 6:30 a.m. to 6:15 p.m. Annual operating budgets 
during those years were typically $400 000 to $500 000; 
half of the budget was derived from fares and half from 
the city's general fund on an annual appropriation basis. 

In September 1971, a small dial-a-ride pilot project 
was undertaken with state of Michigan and local funds to 
demonstrate the applicability of demand-responsive ser-
vice in Ann Arbor. The program was successful in in-
creasing transit use and diverting some travelers from 
private automobiles to transit. The demonstration pro-
gram cost of $1.74/ride (exclusive of capital) highlighted 
the fact that a much expanded funding source would be 
required to undertake additions to the dial-a-ride system. 

In April 1973, Ann Arbor voters (city only) approved 
by a margin of 61 percent a 2.5-mill property tax ear-
marked for public transit. The tax raises approximately 


