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ing of these changes from the baseline case is quite 
simple and the model provides the analyst with the in
formation necessary to understand the results. 
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Generating Alternatives for Alternatives 
Analysis 
William S. Herald 

Alternatives analysis is the planning process mandated by the Urban Mass 
Transportation Administration for the assessment of major transit invest
ments. The alternatives analysis process is a means of ensuring compara
bility between rapid transit planning studies across the nation. Up to 
now, the focus of attention has been on the results or products of the 
process. Interest has centered on the selection of a recommended alterna
tive and its costs and impacts. This paper examines an earlier stage in the 
planning process that has critical importance in the validity of alterna
tives analysis studies. The basic concern is with the ways that alternatives 
are derived and described. If alternatives are the central feature of the 
process, we should know more about what they are and where they come 
from. The investigation reviews a group of alternatives analysis reports 
to establish the state of the art in generating alternatives for major transit 
studies. Ten potential imputs to alternatives generation are identified. In 
addition, the paper assesses the use of specific techniques or methodol
ogies for the generation of alternatives. Specifications for alternatives 
and the properties of alternative sets are reviewed. The paper includes 
an examination of the ways that transportation system management and 
baseline alternatives have been defined and used in past studies. Conclu
sions on the state of the art in alternatives generation and its expression 
in alternatives analysis studies are presented as the results of the investi
gation. 

Alternatives analysis is the process mandated by the 
Urban Mass Transportation Administration (UMT A) for 
planning major rapid transit facilities. As the name 
implies, the central feature of this planning process is 
the comparative assessment of the costs and impacts 
of a set of alternative configurations of technologies and 
services. Paradoxically, although alternatives occupy 
a central position in this planning process, little atten
tion has been focused on the alternatives themselves. 
The major focus of methodological interest has been on 
techniques to predict the impacts of alternatives on the 
urban transportation system and the environment. 

This paper is concerned with such issues as where 
alternatives come from and what makes up an alterna
tive. The review of the transportation literature for 
this investigation suggests that these basic issues are 
seldom articulated and that alternatives development may 
be an activity characterized by pervasive assumptions 

and a lack of structural approach. The purpose of this 
paper is to examine the state of the art in the identifica
tion of alternatives. We are interested in the answers 
to a number of questions: 

1. When are alternatives generated in the planning 
process? 

2. What are the inputs to alternatives generation? 
3. What techniques are used to identify alternatives? 
4. What characteristics have been used to define and 

describe alternatives? and 
5. How have baseline and transportation system man

agement (TSM) alternatives been considered? 

To assess the actual experience of the alternatives 
analysis process with respect to the generation of alter
natives, 15 sources were read and evaluated (1-15). 
These sources were a mixed collection of complete 
alternatives analysis final reports, single volumes from 
a series of rapid transit engineering studies, supple
mentary reports submitted in response to UMT A ques -
tions, and draft reports. Altogether the group of docu
ments reviewed represents 11 alternatives analysis ef
forts. This represents roughly a 30 percent sample of 
the universe of 35-40 alternatives analysis studies iden
tified in this investigation. Although this is not a random 
sample, it is assumed that the reviewed studies are 
reasonably typical of past and current alternatives 
analysis experience. 

Some important limits on the analysis must be noted. 
The first of these is the evolutionary nature of the al
ternatives analysis process. Because the process has 
developed over time, each application has been treated 
somewhat differently. Thus, all the studies cannot be 
expected to be similar. Also important is the fact that 
the alternatives analysis process was imposed on sev
eral rapid transit planning efforts in midstream. It can 
be expected that these studies show significant differ-
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ences from alternatives analysis studies that began at 
the beginning. 

A final limit on the analysis is the problem of docu
mentation. A frequent question raised was whether a 
particular issue was never addressed in the actual study 
or simply not documented in the report reviewed here. 
There are three components to this problem. The first 
is a potential authorship bias of current study partici
pants against previous work and the contributions of 
others. This understandable bias may be reflected in 
the documentation of the study effort in the final report. 
The second component is that past alternatives analysis 
reports have been primarily oriented toward convincing 
the reader that the recommended alternative represents 
the best course of action. As such, the focus of the 
documents is outward, toward convincing the audience, 
not inward, toward the study process itself. As a re
sult, the documents are not simple recordings of the 
alternatives analysis as it actually unfolded. The third 
component of the documentation problem is the editorial 
process. Alternatives analysis studies generate enor
mous volumes of data, information, and analysis. In 
preparing a final report, an author is obliged to be selec
tive, to make editorial decisions about what is included 
or excluded or about what is emphasized and what is 
deemphasized. Although selectivity is necessary to the 
efficient exchange of information, the need to communi
cate effectively may obscure elements of interest to this 
investigation. 

Finally, it should be pointed out that the intent of this 
paper is not to evaluate individual planning efforts or the 
alternatives analysis process as a whole. Differences 
in treatment are noted to shed light on the ways that al
ternatives are developed, not to label a particular study 
as good or bad. Indeed, the review of completed studies 
indicates that overall the studies were very similar and 
provided valuable information to decision makers in each 
metropolitan area. 

METHODS FOR GENERATING 
ALTERNATIVES 

Two key elements are of concern regarding the methods 
for generating alternatives: 

1. Where in the planning process does the generation 
of alternatives occur, and what are the necessary inputs? 
and 

2. Once the proper inputs are available, how are al
ternatives actually identified in a procedural or analytical 
sense? 

Current practice must be examined with each of these 
elements in mind. The consideration of past perfor -
mance of alternatives analyses with respect to the iden
tification of alternatives must carefully note the caveats 
outlined earlier in the paper. The studies reviewed are 
believed to be representative of past practice but include 
only those final and draft submissions available for anal
ysis. Moreover, assessment and description of a partic
ular study's characteristics in these areas are based 
solely on the documentation provided in the report made 
available for review. 

Timing and Location of Alternatives 
Identification 

Review of the studies selected provides little information 
about when or where the identification of alternatives 
has taken place. This fact is significant in itself. 
Based on the reports reviewed , past alternatives analysis 
practice has had little awareness of the study as a 
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process. None of the studies reviewed included a flow 
chart or diagram to indicate the process of alterna
tives analysis as it was understood and applied at that 
time and in that context. This lack of process or inter
nal awareness is characteristic of many aspects of the 
studies with respect to the identification of alternatives. 
In general, the concern for methodology or a process 
that surfaces in these reports is directed toward the 
activities of impact prediction and evaluation. No doubt 
this lack of information on the timing and lbcation of al
ternatives identification is attributable to both a lack of 
awareness and an editorial decision on material most 
appropriate to the final report. 

The survey of alternatives analysis studies indicates 
that the timing of alternatives identification conformed 
to a roughly similar conception of national planning prac
tice. This is to say that an after-the-fact diagram of 
the work flow in each study wo"Uld bear some resemblance 
to a typical ideal planning process like those discussed 
in the transportation planning literature. As expected, 
the identification of alternatives has occurred at or near 
the commencement of the study. As such, it is generally 
among the first real future-oriented activities, often 
taking place concurrently with or following a documenta
tion of existing conditions, definitions of goals, and pro
jection of future conditions and needs. In most cases, 
however, the initial identification of alternative activities 
actually preceded the commencement of alternatives 
analysis. This was the case in 11 studies that used al
ternatives carried over from previous studies. The ex
treme example of this phenomenon was in Pittsburgh, 
where the identification of alternatives was fully accom
plished before the consultant began work on the alterna
tives analysis study. 

Inputs to Alternatives Identification 

The first step in this investigation was to compile a 
comprehensive list of factors that can influence the iden
tification of alternatives. Accordingly, a search of the 
relevant planning literature and alternatives analysis 
material produced the following list of potential inputs 
to the identification of transportation alternatives: 

1. National goals and objectives, 
2. Local and regional goals and objectives, 
3. Assessment of needs, 
4. Forecasts of future conditions, 
5. Local opportunities and constraints, 
6. External requirements and constraints, 
7. Carry-over alternatives and prior analysis, 
8. Catalogue of technologies, 
9. Assessment of operational feasibility, and 

10. Public involvement. 

This list of potential inputs was used in an analysis of 
the selected alternatives analysis studies. The purpose 
of the analysis was to determine the incidence of use 
for each potential input. The mutrix in Figure 1 dis
plays the results for the sample of completed studies. 
Three different states are identified: documented pres
ence of an input, implied use, and no apparent involve
ment. 

National Goals and Objectives 

This category of input was broadly defined for the pur -
pose of this review to include not only consideration of 
national transportation and urban development goals but 
also UMTA-promulgated objectives and procedural guide
lines for alternatives analysis. As a result, almost all 
the selected studies showed some evidence of national 
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Figure 1. Use of potential inputs to the identification of alternatives in past alternatives analysis studies. 

Potential Inputs to Alternatives Identification Process 

National Local Forecasts Local External Catalogue 
Goals and Goals and Assessment of Future Opportunities Requirements Carry-Over of Op er at ional Public 

Study Objectives Objectives of Needs Conditions Constraints 

Buffalo • 
Denver 1975 • 
Denver 1976 • 
Honolulu 197 5 0 
Honolulu 1976 • 
Los Angeles 0 
Miami • 
Pittsburgh -
San Juan • (Draft) 

Washington F • 
Washington J-H • 
Washington K • 
West Shore 0 (Draft) 

e Documented Presence 

Q Implied Presence 

No Apparent Involvement 

• - -

• • -
0 - -

• • • • • • 
0 0 0 
0 0 -

• - -

• • • 
0 - -
0 - -
0 - -
- - -

goals as an input to the identification of alternatives. 
Nine reports provided documented presence of a con
sideration of national aims and three additional studies 
were judged to show at least an implied consideration 
of national objectives. 

For the most part, the presence of national goals as 
an input to alternatives identification was in the form 

0 

• • • • 
0 

• 
0 

• 
0 
0 
0 

• 

of UMTA guidelines and stipulations related to the alter
natives analysis process. Very few of the completed 
studies included a discussion of national transportation 
goals and their significance to this effort. The 1976 
version of the Honolulu study was noteworthy in its con
sideration of national aims and what meaning they had to 
the alternatives analysis study. Even this consideration, 
however, failed to include an actual linkage of national 
objectives to the process of identifying alternatives. 

The Pittsburgh study is seen as reflecting no apparent 
involvement of national goals with the identification of 
alternatives. Ironically, however, the Pittsburgh South 
Hills report (6) includes the most complete discussion 
of UMT A specifications for a successful proposal. The 
distinction made here is that the consideration of na
tional aims in this case clearly follows after the process 
of identifying alternatives and has no demonstrated rela
tion to it. Instead, the view is taken in the study that the 
recommended alternative will be refined in the course 
of the planning process to reflect those national aims. 
The distinction is, therefore, a narrow one between the 
concepts of identification and refinement. 

Local and Regional Goals and Objectives 

This category of input was defined as any statement of 
local or regional aims or objectives concerning urban 
development and transportation services. Twelve of the 
reports reviewed incorporated either explicit or implied 
involvement of local goals in the identification of alterna
tives. The draft version of the West Shore alternatives 
analysis (13) showed no apparent involvement of local 
objectives in the generation of alternatives. 

Constraints Alternatives Technologies Feasibility Involvement 

0 • 0 - • 
0 - • • 0 
0 • 0 - • - • • - 0 
0 • • • 0 
0 • 0 - 0 
0 - • - • - • • • 0 

0 • • - 0 

0 • - - • 
0 • - - • 
0 • - - • 
0 • • • • 

The treatment of local goals and objectives in most 
of the sample reports was much stronger than the con
sideration of national goals. Generally, detailed lists 
of transportation objectives and policy statements on 
desired attributes of future development were excerpted 
from the long-range plan or other goal-oriented planning 
efforts. Typically, however, these goal statements 
showed little direct relation to the identification of alter
natives for analysis. The local objectives were often 
vague statements, designed to indicate a general direc
tion of betterment. Despite the apparent gap between 
these ideals and the specific dimensions of alternatives, 
few of the studies provided any transition or linkage. 
The common practice was to include a section on local 
goals, followed by one on identification of alternatives. 
The reader is left to infer a relationship. Thus, for 
the most part, it is only possible to say that the alter
natives identified responded to local goals insofar as the 
alternatives were perceived to be improvements or 
representations of a better transportation infrastructure. 

Two studies, however, should be noted for different 
treatment of local aims. The discussion of local goals 
in Buffalo was limited to a typical presentation of goal 
statements from another source. The study was some
what unique, however, in that it developed objectives 
for the alternatives analysis study and then related the 
identification of alternatives to those objectives. This 
reflected an awareness of the meaning and role of alter
natives that was lacking in other reports. Honolulu's 
1976 report (5) included an extensive discussion of local 
and regional goals. This discussion was then focused on 
the planning process and used to derive specific criteria 
categories useful for the identification and evaluation 
of alternatives in the alternatives analysis study. 

Assessment of Needs 

One element that frequently appears as an input to the 
identification of alternatives in theoretical presentations 
of the planning process is an assessment of needs. The 
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logic of needs as an input is clear: Future conditions 
will create certain demands that cannot be met by ex
isting facilities and operations. Therefore, alternatives 
should be formulated to address those needs. The re
view of sample alternatives analysis reports indicated 
that needs assessment has played a minor role in the 
identification of alternatives. Only four studies showed 
a clear assessment of future needs as a direct input to 
the identification of alternatives. The 1976 Honolulu 
report (5) is noteworthy in this respect for it presents 
an extensive discussion of needs and anticipated defi
ciencies. This information is then used to develop 
specifications or criteria for the generation of alterna
tives. The draft San Juan report (3) also focuses on 
the needs of current and future travelers for improved 
transportation. Planning studies for Los Angeles and 
Miami both showed the influence of a needs assessment 
on the identification of alternati\.Tes, but the effect \vas 
implied rather than stated. 

Forecasts of Future Conditions 

This category of potential inputs was defined as alterna
tive population, employment, income, urban develop
ment, and economic scenarios that influenced the iden
tification of alternatives. Because of the future orien
tation of alternatives analysis, forecasts of future con
ditions are a fundamental part of every study. In most 
cases, however, those who perform alternatives analysis 
studies have consciously or unconsciously taken the point 
of view that future conditions affect the performance of 
alternatives rather than their development. Thus the 
forecasting of future conditions has been oriented toward 
producing estimates of travel demand to be accommo
dated by alternative technologies. 

A few studies took a different perspective. In these 
instances, forecasts of future economic, social, and 
development conditions were considered as inputs to 
the identification of alternatives. As might be expected, 
the use of forecasts as an input was largely correlated 
with the use of needs assessment to develop alternatives. 

The Honolulu study (6) was particularly noteworthy in 
that several different forecasts and growth assumptions 
were presented and discussed with respect to their im
plications on alternatives. The draft version of the 
West Shore report (13) also shows an awareness of the 
sensitivity of the alternatives analysis process to as
sumptions on future conditions. A number of evaluation 
measures are given for two different growth scenarios. 
There is, however, no apparent involvement of these 
scanarios in the identification of alternatives for analysis. 

Local Opportunities and Constraints 

This category is defined to include the activity of iden
tifying local influences on alternatives to be studied. 
The focus is on both physical and institutional opportuni
ties and constraints on the development of alternatives. 
As shown in the matrix, all of the sample studies incor
porated this activity as an input to the identification of 
alternatives. Roughly one-half of the reports documented 
this search, but the activity is so fundamental that it was 
clearly present in all of the studies. Typically, local 
constraints and opportunities focused on physical options 
such as identification of potential rights-of-way along 
highway medians or abandoned railroad lines. 

Although the consideration of local opportunities and 
constraints was universal, the level of documentation of 
this activity as an input to the identification of alterna
tives varied widely. In six of the reports, this activity 
is only implied as potential routes; alignments and sta
tion locations suddenly appear as part of an alternative 
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without any indication of how they were developed. In 
several cases other study memoranda and interim re
ports are referenced for details on the search for align
ment alternatives. 

External Requirements and Constraints 

This category is defined as legal and institutional influ
ences on the generation of alternatives that originate 
outside the basic mandates for alternatives analysis. 
By far the most important of these external influences 
is the National Environmental Policy Act of 1969. This 
law and its accompanying guidelines for the preparation 
of environmental impact statements have a major effect 
on the identification of alternatives. The key influence 
is the requirement that a no-build or null alternative be 
considered in the planning process for major federal 
actions that have a signific~1t effect on the environment. 
As a result, nearly all of the sample studies showed an 
external influence through the inclusion of a no-build al
ternative. Significantly, in all cases, this influence was 
not acknowledged in the reports. Typically, past alter
natives analysis studies have included no-build alterna
tives, but the justification, if any, for their considera
tion has been vague notions of proper planning practice 
and the need for an evaluation benchmark. Two of the 
reports surveyed showed no apparent involvement of 
these external requirements. From the documentation 
provided, neither the first Honolulu effort nor the Pitts
burgh South Hills study (4, 6) included a no-build alter-
native. - -

Several other requirements are also potentially sig
nificant to the identification of alternatives. One of these 
is Section 4(f) of the Department of Transportation Act 
of 1966, which constrains the use of parks and wildlife 
refuges for rights-of-way. Similar obstacles are im
posed by the National Historic Preservation Act of 1966, 
concerning historic and cultural resources, and by a 
variety of other laws enacted to preserve natural re
sources. The implementation of the Clean Air Act of 
1963 and its subsequent amendments has a potentially 
direct effect on alternatives identification. A number 
of laws also incorporate social considerations that could 
impact the generation of alternatives. These include 
the requirements for elderly and handicapped accessi
bility, requirements for minority group accessibility, 
and requirements related to provisions to be made for 
persons displaced by federal actions. The review of 
sample reports indicated, however, that none of these 
external requirements had any influence on the identifi
cation of alternatives in these studies. 

Carry-Over Alternatives 

This category of potential inputs was defined as including 
prior analysis efforts and alternatives recommended and 
carried over from earlier studies. The matrix indicates 
that this category was the most completely documented 
input to alternatives generation in the sample studil:ls. 
Eleven of the reports indicated that prior rapid transit 
planning had influenced the development of one or more 
alternatives for the alternatives analysis study. Only 
the 1975 Denver study (15) and the Miami report (9) did 
not show the apparent use of an alternative carried over 
from earlier planning efforts. The near universality of 
the use of carry-over alternatives as an input and the 
clear documentation of their use indicates very strongly 
the evolutionary nature of past alternatives analysis 
practice. 
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Catalogue of Technologies and Actions 

This category of inputs is defined as the potential sig
nificance of the existence of a variety of available tech
nologies with certain operating characteristics. The 
availability of certain modes and technological hardware 
may stimulate a desire to include them in the analysis. 
This is especially true in alternatives analysis studies 
that consider alternatives to be only different technolo
gies. Thus, each alternative needs a different technology 
and the list of available technologies becomes an input 
to the identification of alternatives. 

Operational Feasibility 

This category of input was defined as the idea that a pre
liminary assessment of whether a given element would 
actually work may enter the process of identifying alter
natives. Thus, this input is somewhat related to alter
native refinement rather than identification. The dis
tinction is of little importance in this case because only 
four of the sample reports showed the consideration of 
operational feasibility in the development of alternatives. 
The 1975 Denver effort (15) included some preliminary 
network testing as an activity related to the formulation 
of alternatives. The 1976 Honolulu study (7) excluded 
a carried-over waterborne transit alternative from con
sideration in alternatives analysis because the concept 
lacked basic operational feasibility. In Pittsburgh and 
the West Shore studies (6, 13), adjustments were made 
to alignments to reflect operational characteristics of 
the heavy rail technology considered in those alternatives. 

Public Involvement 

The definition of this input was broad and included both 
participation and use of public hearings. For many years 
the legislation and policies that mandated the transporta
tion planning process have called for effective citizen 
participation at a point early enough in the study to per
mit substantive involvement. The emphasis on early 
involvement suggests that citizen input to the identifica
tion of alternatives is appropriate to alternatives analy
sis as well as to planning efforts oriented toward imple -
mentation. 

The review of sample reports indicates that all of the 
studies involved the public in the alternatives identifica
tion process. The level of public involvement varied 
from study to study. Similarly, the documentation of 
public involvement varied between studies. Roughly 
one-half of the sample reports documented the public's 
involvement in alternatives identification; the other half 
of the sample merely implied the participation of the 
public in the identification process. 

Several reports documented noteworthy public in
volvement in the identification of alternatives. The 
Miami study (9) incorporated substantive citizen partic
ipation in the Identification of alternatives th1·ough a 
series of community forums that resulted in the addi
tion of 2 7 new alternatives to the study. The series of 
studies (10-12) done on subway routes in the Washington 
area make reference to what must have been a substantial 
public involvement effort that made extensive use of 
elected officials and appointed task forces to provide 
meaningful citizen participation to the alternatives 
identification process. 

TECHNIQUES USED IN 
ALTERNATIVES GENERATION 

Conceptual approaches are theoretical and give little 
emphasis to the practicalities of how the various plan-
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ning activities are to be performed. Some of these ap
proaches, particularly the most recent ones, explore 
in detail the methodologies available for impact predic
tion and evaluation. Very few of these theoretical 
models offer guidance on how alternatives are to be de -
veloped. In general, the conceptual approaches merely 
state that alternatives are devised by the planner from 
the prescribed set of inputs. 

Perhaps this activity has been taken for granted be
cause no specific definition has ever been advanced as 
to what constitutes an alternative. Indeed, the field is 
so broad that a meaningful specification could only be 
created within a limited area, such as alternatives 
analysis studies. Because no definite concept of the 
output exists, few techniques have been advanced to pro
duce alternatives. 

The literature does include some brief consideration 
of ways that alternatives may be generated. Most 
authors seem to agree with Dickey who states, "Few 
planners or designers can deny that most of the better 
solutions for problems (especially those in transporta
tion) have come to the surface through a series of in
tangible and untractable steps that are the outgrowth of 
the creative force at work" (16, p . 33). 

Some techniques, however,-are identified as aug
mentation for the creative force. Several authors in
clude some discussion of the application of various op
erations research techniques to the task of generating 
alternatives. These include mathematical techniques 
such as linear programming, nonlineai- programming, 
and dynamic programming. Mathematical programming 
is useful because it entails the optimization of some 
objective function when certain constraints are evident. 
These techniques appear to have some utility to the gen
eration of alternatives in limited applications where ob
jectives and constraints are susceptible to reduction to 
mathematical analysis. 

Other methodologies include search and experimental 
design. A search approach involves multiple iterations 
of variation of input variables on a model or set of 
models that replicate the system. According to the out
puts of the preceding iteration, the variables are ad
justed until the desired state is reached. Experimental 
design is a similar technique but involves experiments 
on the actual system, not on models. 

The typical approach assumed by most of the theo
retical models is one of creative trial and error. The 
process for generating alternatives generally assumes 
that, if all tbe information inputs are available, the 
planner can devise alternatives to meet a given set of 
criteria or specifications. If something is not right 
the first time, it is modified in subsequent refinement 
iterations. 

The review of sample alternatives analysis reports 
indicates that the creative trial-and-error procedure 
is typical of past planning practice. This determination 
is a judgment based on procedures implied in the re -
ports. Only one study provided documentation on the 
methods used to generate alternatives. In the draft 
version of the alternatives analysis for San Juan, the 
following steps are outlined: 

1. Review regional goals and objectives; 
2. Examine current and future characteristics of the 

study area such as location, size, growth, economy, 
and social structure; 

3. Identify current transportation problems and op-
portunities; 

4. Determine reasons for studying rapid transit; 
5. Choose candidate corridors; and 
6. Develop alternatives by using combinations of 

corridors and advantageous characteristics of each. 
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These steps are clearly related to the basic models of 
the planning process and the creative frial-and-error 
technique of alte1·natives generation discussed above. 
The steps identify a familiar list of inputs (such as goals, 
forecast, inventories, needs, and technologies) and 
bring them together in a single step of development that 
matches needs and analysis with likely potential solu
tions. Although other studies reviewed for this aspect 
did not outline such steps, the reports imply that similar 
procedures were followed in each of the sample studies. 
In each case the judgment of process participants was 
used to act on U1e informational inputs and produce al
ternatives from potentialities. 

CHARACTERISTICS OF ALTERNATIVES 

UMTA Speci ·cations 

Because UMT A is the motivating force behind alterna
tives analysis, UMTA must have some conception of 
what makes up an alternative. A review of published 
policy statements indicates that at least a loose idea of 
content or definition exists that is communicated in 
terms of characteristics that describe what an alterna
tive is like. The table below presents a compilation of 
criteria or specifications for alternatives taken from two 
primary policy statements that set forth the basis for 
the alternatives analysis process. As shown in the 
table, all of these c~iteria are contained in the policy 
statement on major urban mass transportation invest
ments ( 17). Three of the criteria are reiterated in the 
statement of policy toward rail transit (18). 

Criterion 

An alternative should meet local transpor
tation needs 

An alternative should promote local social, 
economic, environmental, and urban de
velopment goals 

An alternative should support national 
aims and objectives 

An alternative shou Id be consistent with 
the long·range plan 

An alternative should incorporate public 
involvement in its definition and content 

An alternative should incorporate com
munity feeder and collector and distrib· 
utor services in addition to line-haul 
transit options 

An alternative should include supportive 
TSM actions 

An alternative should be defined in terms 
of corridor location, length ot initial 
segment, technology, horizontal and 
vertical alignment, grade separation, sta· 

Major Urban 
Mass 
Transportation 
Investments 

x 

x 

x 

x 
x 

x 
x 

tion locations, and other relevant factors X 
An alternative should reflect the need for 

incremental development x 

Policy 
Toward 
Rail 
Transit 

x 
x 

x 

A set of nine criteria can be derived from the policy 
statements. Most of them are specifications of what an 
alternative must be and do. Some are concerned with 
how an alternative is developed. Overall, these criteria 
can be divided into three groups. The first group can 
be described as criteria oriented toward ensuring con
sistency with ongoing transportation planning efforts. 
These specifications are concerned with the relation
ship of an alternative to local needs, regional and 
national objectives, and the long-range transportation 
plan. The second group of criteria are concerned with 
the objectives and procedures appropriate to alterna
tives analysis. These two criteria direct alternatives 
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to incorporate public involvement and the need for incre
mental development of fixed-guideway transit systems. 
The third group of criteria deal with the specific content 
or characteristics of an alternative. These three specify 
that an alternative {a) must include collector and distrib
utor services in addition to line-haul transit, (b) must 
include supportive TSM actions, and (c) should be de
fined in terms of a list of relevant factors. These fac
tors include 

1. Corridor, 
2. Length of segment, 
3. Technology, 
4. Horizontal alignment, 
5. Vertical alignment, 
6. Grade separation, 
7. Station locations, and 
8. Other factors. 

The list of criteria discussed above are not actually 
presented as a set in the referenced policy statements. 
These criteria are stated in the text of the policy docu
ment as guidelines and indications of UMTA's inlentions. 
As such, they are not organized and are presented in 
the policy statements as a set of criteria for alternatives, 
altl1ough a careful reading of the documents suggests that 
this is their intended function. 

Alternatives Analysis Experience 

The criteria or specifications discussed above constitute 
UMTA's public definition of what the content of an alter
native should be. The central concern in this paper, 
however, is the past performance of alternatives analy
sis studies. This section examines the way alternatives 
have been defined and described in the sample reports. 

In order to compare and summarize past experience, 
a long list of descriptive factors was generated from the 
UMTA criteria and other sources. These factors were 
then arrayed in a matrix format opposite the sample of 
alternatives analysis reports, and the incidence and type 
of usage for each factor was noted for each study. This 
matrix is presented in Table 1. 

The review of the content and characteristics of al
ternatives in past studies shows that alternatives analy
sis studies have embodied different conceptions of what 
makes up an alternative. The matrix illustrates that 
the definition of alternatives in alternatives analysis 
studies has focused on facilities and service area fac
tors. Description of alternatives in terms of technology, 
location, extent, alignment, and capacities has been 
nearly universal. 

Level-of-service characteristics have received mod
erate use as definitional elements of alternatives. ln 
general, levels of service are attached to technologies 
and rarely featured as the chief distinguishing element 
of a particular alternative. Forecasts of future condi
tions or scemnio factors have received even less atten
tion as components of alternatives. Very few studies 
formulated alternatives specifically designed to test the 
impacts of such variables as central business district 
(CBD) parking costs or complementary transportation 
or nontransportation actions. Such elements were fre
quently assumed to be background factors that were held 
constant for all alternatives. 

Overall, the level of documentation with respect to 
the content or definition of alternatives in each study 
was low. Typically, alternatives have been described 
in terms of a few major factors early in the study, then 
fleshed out as the need arises during the stages of impact 
prediction and analysis. 
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Table 1. Descriptive factors of individualized transportation alternatives. 

Denver Honolulu Washington 
Los Pitts- San West 

Factor Buffalo 1975 1976 1975 1976 Angeles Miami burgh Juan F J-H K Shore 

Technology types p p p p p p p p p p p p p 
Designated corridor p p p F F p p F p F F F F 
Specified alignment p p p p p p p p p F p p 
Vehicle capacity p p p p p p p p p p 
Station locations p p p p u p p p p p p 
Yard and maintenance 

facility locations p u u u u u u p p u 
Explicit cost targets p 
Designated market segments 
Frequency 

Peak and base p p p v u p p p u u u p 
Average daily p p p u u p u u p u u u p 

Fare level 
Average p u u u u u v u u u u u p 
Fully structured p u u u u u u u u u u u p 

Vehicle kilometers of 
servl ce by type p p v u u u u u p u u u u 

Route kilometers of 
service by type p p p p p p p p p u u u p 

Travel times and speeds p p p u u p p p p p 
Development controls 
Automobile use disin-

centives u u 
CBD parking costs F u u u u u u u u u u u u 
Population forecasts F u u u u u F u F u u u p 
Income forecasts F u u u F u u u u u u u u 
Employment forecasts F u u u F u F u F u u u p 
Automobile operating 

costs F u u u u u u u u u u u u 
Complementary or supple-

mentary transportation . . ' actions - - -
Complementary non-

transportation actions 

Note: P =present; U =unstated; F =fixed for all alternatives. 'South PATWAY 
•Express bus feeder. •Parking facilities, bus priority, and conventional bus. 
b Fixed TSM bus improvements. 1 1-95 express bus. 
c Arterial express bus. Iii Express bus feeders. 

UMT A Criteria for Sets of Alternatives 

The structure of the alternatives analysis process indi
cates that alternatives have a dual nature. Each alter
native has significance both by itself and as a member 
of a set of alternatives selected for analysis . Thus, 
just as individual alternatives are defined in terms of 
certain descriptive factors, the set of alternatives is 
defined in terms of certain collective properties. 

UMT A has promulgated some criteria or standards 
for alternatives through the two major policy statements 
that outline the alternatives analysis process. In addi
tion to the specifications provided for the content of in
dividual alternatives, the policy statements have also 
included a loose set of standards for the collective set 
of alternatives . These criteria for the set of alterna
tives are shown in the table below. A series of six 
criteria statements have been extracted from Major 
Urban Mass Transportation Investments Policy (17) and 
Policy Toward Rail Transit (18). -

Major Urban Policy 
Mass Toward 
Transportation Rail 

Criterion for Set of Alternatives Investments Transit 

Reflect a range of options x 
Cover a range of technologies including 

rapid transit, light rail, busway, people-
mover, and TSM actions x 

Be defined and presented at the same 
level of detail x 

Include a TSM alternative x 
Include a light rail alternative x 
Reflect the need for incremental devel-
opment x x 

Basically, the criteria establish necessary or desirable 

elements of the set and indicate a concern for compara
bility and the realities of implementation. Most of the 
standards for the set of alternatives deal with the idea 
of range. The set of alternatives must reflect a range 
of unspecified options . Some of these options, how
ever, are established to be technological. In fact, the 
emphasis apparent in the interpretation of range is on 
technology, with particular stress on use of TSM tech
nologies and light rail transit. Other criteria indicate 
that all alternatives should be developed at similar levels 
of detail for the integrity of the comparative analysis and 
that the set of alternatives should reflect a range of fixed 
guideway lengths that are suitable to identify a potential 
initial increment. 

Because the above table deals only with specifications 
set forth by UMTA, an important standard for the set of 
alternatives is not shown. This is the external require
ment imposed on the planning process by the National 
Environmental Policy Act of 1969, that the consideration 
of environmental impacts for major federal actions such 
as those contemplated under alternatives analysis include 
consideration of a no-build or baseline alternative. 

Baseline and TSM Alternatives 

The baseline or no-build and TSM alternatives constitute 
a special type of alternative. As seen above, both types 
of alternatives are required components of the alterna
tives set as a result of federal law and policy. The sig
nificance of thes e alternatives to the validity and utility 
of the alternatives analysis process is clear. The pur
pose of the baseline alternative is to provide a bench
mark for comparison of the various rapid transit alter
natives to assist in the identification of a best course of 
action. The purpose of the TSM alternative is to investi
gate the level of benefit that can be captured by using 
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low-capital tectu1iques to improve transportation services 
through better management of existing i·esources and 
facilities. 

Table 2 presents information on the consideration of 
baseline and TSM alternatives in the sample alternatives 
analysis reports. Three different types of baseline al
ternatives can be distinguished. The first type is termed 
benchmark-maintenance. This is defined as the baseline 
alternative recommended in a National Cooperative High
way Researc.h Program (NCHRP) report that calls for 
only the continued maintenance of existing facilities and 
services (19 p. 13). 

The second type of baseline alternative found in past 
alternatives analysis practices is termed extended ser
vice. This type of baseline is commonly defined as the 
extension of existing transit services to cover areas of 
new population growth anticipated between the base and 
analysis years. Viewed in another way, this type of 
baseline posits the same per capita level of transit ser
vice in the analysis year as exists today. 

The third type of baseline alternative is termed im -
proved sel'Vice. This definition hypothesizes that the 
benchmark alternative should represent what the transit 
system would be like in the analysis year if it developed 
according to current trends, excluding major cap~tal 
improvements. 

Table 2 shows that only the Los Angeles study (1) 
incorporated a strictly defined benchmark alternative 
that corresponds to the NCliRP guidelines. T11ree 
studies-Buffalo Denver, and Honolulu (2, 4, and 15) -
used an extended service concept as the baseline for 
planning analysis. The draft San Juan report and the 
series of Washington studies (3, 10-12) made use of an 
improved service concept as tne baseline. In San Juan 
the existing routes and schedules were perceived as anti
quated and revisions were developed as the basis for the 
horizon-year service. The Washington studies examined 
no-build alternatives that offered improved exp1•ess pus 
services as a replacement. 

In the Honolulu studies (4, 5, 7), the baseline alterna
tive received a different treatment than in other sample 
l'eports. In this case the baseline alternative was eval
uated in a preliminru·y exercise to determine whether the 
no-build option would meet the projected oeed13. After 
the no-build alternative was rejected as insufficient, the 
study p1·oceeded to the generation a11d evaluation of other 
high-capacity alte1,natives. Thus the conclusion was 
reached to do something early in the study, and this di
rected the subsequent analysis and presentation of the 
results. 

It should be noted that three studies did not include an 
apparent baseline alternative. These are Miami, Pitts-
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bu1·gh, and the West Shore alternatives analyses (6, 9, 13). 
The Miami study (9) was already in the preliminary engi
neering phase when the analysis of alternatives was re
quired, and it is possible that the analysis of a baseline 
alternative was viewed as an entirely separate effort 
related only to preparation of the draft environmental 
impact statement (EIS). The reasons for the lack of a 
baseline alternative in the Pittsburgh South Hills study 
(6) are also unclear and it may be possible that the analy
sis of a baseline alternative was perceived to be only 
appropriate to the separate activity of preparation of the 
draft EIS. 

The treatment of a baseline alternative in the draft 
West Shore report (13) may signal an emerging trend. In 
this study a TSM alternative was developed and used as 
the benchmark alternative for the analysis year. This 
represents a borderline type of approach to fulfilling both 
the baseline and 1'SM requh'ements. The point of view, 
however, has considerable validity, as reflected in the 
NCHRP guidelines that call for the assumed completion 
of committed projects for short-term analysis. In the 
West Shore case, the planned and committed projects 
were TSM improvements. Thus the baseline and TSM 
alternatives were seen to virtually coincide and were sub
sequently consolidated into a single alternative. 

Table 2 also shows that three types of TSM alternatives 
can be identified. The first of these is termed a distinct 
TSM alternative. This is a single alternative that repre
sents the application of TSM technologies or actions to 
the forecasts of travel demand. The second type of TSM 
treatment is the integration of a fixed set of TSM actions 
into all or several of the alternatives. The third type of 
TSM consideration is the integration of different TSM 
actions in different alternatives designed to complement 
and support the major features of the alternative. 

It should be noted that several of these studies were 
completed or in midstream when consideration of TSM 
in1provements were mandated in September 1975. The 
Buffalo and 1975 Denver reports (2, ~ are examples oi 
this timing situation and consequently neither shows any 
consideration of specific TSM improvements. The Pitts
burgh and the draft San Juan reports (3, 6), however, 
were published well after September 1915 and show no 
conBideration of TSM. This can probably be attributed 
to delays in incorporating TSM into the alternatives 
analysis process. 

The most common treatment of TSM in the other 
studies was as a distinct alternative. One study, the 
1975 Honolulu effort ( 4), appears to have developed a 
fixed set of TSM actions that was incorporated into sev
eral alternatives. In the studies in Los Angeles, Miami, 
and the F-corridor in Washington(!.~, 10 ), a number 

TSM 
Table 2. Characteristics of baseline and 
TSM considerations in past alternatives 
analysis studies. 

Baseline Alternative 

Stuuy 

Buffalo 
Denver 

1975 
1976 

Honolulu 
1975 
1976 

Los Angeles 
Miami 
Pittsburgh 
San Juan 
Washington 

F 
J-H 
K 

Viest Shu1·e 

Benchmark- Extended 
Maintcnuncc Service 

x 

x 

x 
x 

Integrated 
Improved Distinct 
Service Alternative Fixerl Variahle 

x 

x 
x 
x x 
x x 

x 

x x 
x x 
x x 

x 
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Figure 2. Factors that influence the 
identification of alternatives. Future 

Scenarios/ Forecasts 

Inventory/ Monitor 
Existing Conditions 

Local Constraints 
and Opportunities 

External Constraints 
and Requirements 

"Carry-Over" 
Alternatives 

Prior Analysis 

Technology/ Actions 
Catalogue 

Operational 
Feasibility 

Public 
Involvement 

Available 
Resources 

of alternatives incorporated different TSM actions as 
complements to other features of the alternative. The 
use of the TSM alternative as a baseline in the draft 
West Shore report (13) was noted above. 

CONCLUSIONS 

This paper has presented the results of an investigation 
into the process of generating alternatives for analytical 
studies of major urban mass transit investments. Among 
the questions considered were the following : 

1. What are the inputs to alternatives? 
2. What techniques have been used to generate 

alternatives? 
3. How have alternatives been defined? 

The initial portion of the paper examined the actual 
use of inputs to the alternatives generation activity within 
the planning process. The analysis also focused on the 
timing or location of the alternatives generation activity. 
Figure 2 brings the results of these two investigations 
together. This diagram shows the factors that influ
ence the identification of alternatives. Because the flow 
chart is a composite of a variety of conceptual and ac
tual approaches, it represents a description of the uni
verse of possible inputs and their interrelationships. 

Although the intent of this diagram is not to prescribe 
how planning and alternatives generation should be ac
complished, the flow chart constitutes, in a sense, a 

Assessment 
of Needs 

Criteria/ 

National Goals / 
Polley/Guidelines 

- s p"&Clllcatlons fo< ll+iiiiiiiil 
Alternatives 

Process or 
Alternat ives 

Identification 

I 
I 
I 
I 
I 
I 
I 

L-
Impact 

Prediction 

Recommendation 
Selection 
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simple generalized model of the planning process. Ac
tivity begins with the formulation of local and national 
goals and objectives. On the basis of local objectives 
and growth trends, a series of alternate forecasts of 
future socioeconomic, transportation, and land use con
ditions are generated and input to an assessment of 
needs. Needs are determined on the basis of these fu
ture forecasts and the inventory of current conditions 
and facilities . From these stated needs, a set of cri
teria may be developed that specify what characteristics 
and properties an individual alternative and the col
lective set of alternatives must possess. These criteria 
for output are then fed into the alternatives identification 
process. A set of seven new potential inputs may also 
be tapped. These include local constraints and opportu
nities, external constraints, carry-over alternatives, the 
spectrum of available technologies, an assessment of 
operational feasibility, public involvement, and avail
able resources. The final potential input to alternatives 
generation is the feedback or refinement loop that origi
nates in the activities of impact prediction and evalua
tion of prior iterations of the planning cycle. 

The flow chart in Figure 2 is a depiction of the state 
of the art in the area of the organization of and inputs 
to the task of genru:ating alternatives. A numbe1· of 
other specific conclusions can be drawn from the in
vestigation. 

Overall, the activity of generating alternatives has 
not received the attention given to other elements of the 
planning process such as impact prediction and evalua-
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tion. As a result, both the conceptual approaches and 
actual alternatives analysis experience show a marked 
lack of documentation in this area. The generation of 
alternatives has been largely glossed over or taken for 
granted. The sample of alternatives analysis reports 
shows little internal awareness of the planning process 
and almost no attention to the ways by which alternatives 
are developed. 

The relationship between goals or objectives and the 
development of alternatives was relatively weak. Al
though many of the sample reports listed local and na
tional goals and objectives, little use was made of them 
in the task of developing alternatives. In only one or 
two studies were actual linkages present that linked a 
specific alternative to a specific objective. 

The conceptual approaches make an assumption of a 
clean slate that is seldom found in actual practice of 
alternatives analysis. The review oi sampie reports 
indicated that alternatives analysis studies were often 
significantly influenced by prior analysis efforts. The 
prevalence of carry-over alternatives indicated that many 
external forces shape the technical work of the planning 
and analysis cycle. 

The search for local opportunities and constraints was 
among the most prevalent inputs to alternatives genera
tion in past alternatives analysis studies. Other major 
inputs were alternatives carried over from previous 
studies. Goals, objectives, and public involvement were 
widely documented but failed to exert much substantive 
influence on alternatives generation. The weakest or 
least-cited inputs were assessments of operational fea
sibility needs and forecasts of future socioeconomic, 
population, and land use configurations. 

Significantly, the review of sample studies showed that 
almost none of the completed efforts developed criteria 
or specifications for individual alternatives and the set 
of alternatives. As a result, few studies exhibited a 
clear idea of what an alternative actually was. The 
product of the alternatives generation activity was never 
specified in advance. 

Overall, public participation in the identification of 
alternatives was weak in completed alternatives analysis 
studies. Although public involvement was widespread, 
it did not penetrate to the actual formation of alternatives 
for analysis. Public involvement was largely viewed as 
a review and comment function after a basic set of al
ternatives had already been devised. 

In general, the sample reports indicate a lack of al
ternatives screening and refinement. Miami and the 
draft West Shore reports document a process of develop
ing a small set of detailed alternatives from a large num
ber of preliminary alternatives. Other studies appeared 
to only generate a small number of alternatives and varia
tions on them for input to the analysis. Some alterna
tives analysis studies may have included multiple itera
tions and refinements but failed to document the process 
in the final report. The Pittsburgh South Hills study 
documents a set of criteria for such a refinement pro
cess. 

Although some have suggested the application of op
erations research techniques (such as mathematical 
programming) to the task of alternatives generation, 
there is no widespread recognition that these techniques 
are particularly effective or cost saving. Rather, the 
general conception appears to be that these techniques 
are simply too limited and too complex for general use 
in generating alternatives. 

The most common technique for generating alterna
tives in both the conceptual approaches and the alterna
tives analysis experience is a loosely structured creative 
trial-and-error method. This technique constitutes a 
default option and is seldom articulated or documented 
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as the procedure to follow in a given instance. 
The concept of an alternative has not been fully de

fined. UMTA policy statements have provided some 
criteria for individual alternatives but, on the whole, 
UMTA has refrained from issuing a rigid specification 
of what an alternative must incorporate. As might be 
expected, alternatives analysis studies have shown a 
variable conception of the content or characteristics of 
alternatives. Despite the existence of guidelines for 
the implementation of the National Environmental Policy 
Act of 1969, the sample alternatives analysis reports 
show no common perception of what a baseline alterna
tive is. Indeed, not even all the studies included base
line alternatives although it is a clear requirement of 
the regulations. Three different interpretations of the 
baseline alternative were identified. 

The sample studies display similar varying treatments 
of TSM concepts. Some studies predated TSIVI require
ments, others interpreted the need to consider the TSM 
approach in three different ways. The Los Angeles study 
provided the most thorough discussions of TSM potential. 

Future problems may arise in distinguishing between 
baseline and TSM alternatives. If the strictly defined 
benchmark alternative should include planned and com
mitted projects, then areas that have active TSM im
provement programs will find little to distinguish a base
line from a TSM alternative. 

Overall, alternatives analysis experience has corre
sponded closely to the general state of the art in the 
identification of alternatives. In large part, this may 
be due to the fact that the state of the art has not devel
oped much beyond an intuitive judgmental status. It is 
apparent that past alternatives analyses have ignored 
several potential inputs to the generation of alternatives. 
More important has been the lack of internal or process 
awareness exhibited in the draft and completed alterna
tives analysis reports. Little consideration has been 
given to the activity of identifying alternatives and, 
therefore, its significance and the importance of how 
the process is carried out have gone unrecognized. 
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Factors Affecting Willingness to 
Conserve Gasoline 
Catherine E. Meyers 

This paper explores the role of travel behavior, demographics, and atti
tudes toward energy conservation to explain consumer willingness to con
serve gasoline. Data from a telephone survey of 500 New York house
holds were analyzed on several measures of willingness to conserve by 
using a statistical analysis procedure called automatic interaction detec
tion. It was found that willingness to conserve gasoline is generally inde
pendent of demographics, travel behavior, and other attitudes toward 
energy. The factors of mild importance included residence location 
(New York City residents were more willing to conserve) and attitudes 
toward use of energy in the United States. Generally, those New Yorkers 
most willing to conserve were those who had (a) the least to lose if gaso
line were curtailed, (b) the most flexibility in current travel behavior, and 
(c) the most additional service options available. A brief review of other 
recent surveys shows that the public is consistently receptive to policy 
that encourages gasoline conservation by increasing travel options and 
offering incentives for their use. Punitive or restrictive measures are met 
with strong disfavor. Based on the results of this and other studies, 
policy suggestions include increased perception of travel options and 
their true costs, increased transit services, and stabilized fares. 

In the spring and summer of 1979, reduced availability 
and rapid price increases of gasoline disrupted the 
mobility-oriented American life-style. More than 50 
percent of the petroleum consumed in the United States 
is used by the transportation sector; half of that is used 
by cars. Obviously, conservation in this sector would 
contribute significantly to improving the future outlook 
of our energy situation. If we are to make headway, we 
must understand how to encourage consumers to con
serve gasoline. The purpose of this study is to deter-

mine which factors (including travel behavior, demo
graphics, and attitudes toward energy) can be used to 
predict willingness of travelers to conserve gasoline. A 
complete description of the analysis and conclusions can 
be found elsewhere (!). 

Numerous surveys and polls have been conducted in 
recent years concerning Americans' views of energy 
use and conservation. The National Assessment of 
Education Progress conducted a nationwide survey of 
26- to 34-year-olds in the summer of 1977 @. More 
than 90 percent of those surveyed believed that energy and 
gasoline shortages would be serious problems at some 
time in the future. The large majority stated that they 
take energy into consideration when they purchase a 
car or home, travel to work, and vote (level of education 
was the most significant variable highlighting differences 
between groups). Similarly, a statewide poll in Wis
consin conducted in June 1977 @) showed education to 
be the only significant differentiating factor: Level of 
education and awareness of energy issues were directly 
correlated. Although energy was the most frequently 
mentioned problem that confronts the state, less than 
one person in five believed energy shortages would 
become a permanent feature of American life. 

The New York State Department of Transportation 
conducted a public opinion survey on energy and trans
portation in the fall of 1977 (!). Almost three-quarters 
of New York's residents thought that the energy problem 
was at least fairly serious. The most favored proposal 




