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Evaluation of the Planning and 
Programming Process 
Henry L. Peyrebrune, New York State Department of Transportation, 

Albany, New York 
C. William Ockert, Columbia Region Association of Governments, 

Portland, Oregon 

This report summarizes a conference session dealing with an evaluation 
of the transportation planning and programming process. Experiences 
in implementing new regulations and new directions for the metropoli­
tan planning process are discussed. 

Recent federal planning and programming regulations 
have prompted federal, state, and regional agencies to 
conduct a significant review of the current structure and 
emphasis of the planning process. Therefore, the 
Transportation Research Board Committee on Planning, 
Programming, and Evaluation conducted a conference 
session at the 1977 Annual Meeting of the TRB to hear 
reports and discuss issues relating to these regulations. 
This report summarizes those papers and discussions. 
Our intent is to present the results and conclusions of 
various studies on the effectiveness of the planning and 
programming process, share new procedures with 
others, and point out areas for improvements. 

URBAN SYSTEM STUDY 

Richard D. Morgan, Federal Highway Administration 

The Urban System Study, commissioned by the Federal­
Aid Highway Act of 1976, assessed the role of the Metro­
politan Planni11g Organization (MPO) in filling the joint 
planning requirements of the Federal Highway Adminis­
tration (FHWA) and Urban Mass Transportation Admin­
istration (UMTA). It analyzed the types of organiza­
tional arrangements for fulfilling the planning process, 
the status of the jurisdiction of the Federal-Aid Urban 
System Program responsibilities for programming trans­
portation improvements, and the capabilities of MPOs 
in exercising their responsibilities under the joint guide­
lines. Researchers consulted several national liaison 
groups, who prepared position papers for the study. 
Several of the major conclusions of the Urban System 
Study are presented below. 

1. The various planning liaison organizations held 
diverse opinions concerning the role of the MPO in ful­
filling the joint planning regulations. The views varied 
from strong support of to strong opposition to the plan­
ning regulations, but groups that represented the states 
expressed particular concern fo1· the role of the MPO. 
The responsibilities for programming were the most 
controversial aspect of the urban system program. 

2. The program is becoming much more successful; 
obligations of federal urban system funds are increasing 
under the guidelines and the program is gaining momen­
tum. However, the controversy over respective roles 
continues to p1·esent some problems. The local gove1·n­
me11ts, acting through the policy committee (the MPO), 
have assumed the i·esponsibility fol' setting priorities. 
At the same time, the states maintain a strong role in 
policy dii;ection. The process of selecting projects 
varies according to the jurisdiction of the project in 
question. Allocations of funds are proceeding well; 

the agency that has jurisdiction over the project is pro­
viding matching funds. Transit flexibility is being used 
in projects worth about $ 77 million. 

3. Although their capabilities vary, most units of 
governments are processing urban system projects. 

The primary conclusions of the Urban System Study 
were that obligations for urban systems projects are in­
creasing. Federal requirements should be simplified. 
Planning and programming emphasis is changing from 
long-range to short-range issues and planners are taking 
advantage of the flexibility built into the regulations. The 
roles of the MPO continue to be controversial. The study 
concluded that transportation improvements can be im­
plemented to serve state and local needs. The concerns 
for responsibilities should not overshadow transporta­
tion objectives. 

STATE-OF-THE-ART SYNTHESIS ON 
PRIORITY PROGRAMMING AND 
PROJECT SELECTION 

Bruce Campbell, Fay, Spofford and Thorndike 

National Cooperative Highway Research Project (NCHRP) 
20-5 p1·ovides a description of the actual state of priority 
programming today: (a) how programming is managed 
and what are its key elements; (b) how decisions on why, 
where, and when are made; (c) at what level improve­
ments should be made and how decisions are later modi­
fied; (d) what the balance is between technical and politi­
cal factors; and (e) what impact technical priorities have 
on the allocation of resources. The info1·mation was ob­
tained from interviews with officials of a dozen states, 
two transit agencies, two large counties, and several 
large cities. The basic conclusions of the study are 
listed below. 

1. A structure for establishing improvement program 
needs to be defined. 

2. The programming process has to involve matching 
available funds with available projects to accomplish spe­
cific objectives. If programming is not concerned with 
the achievement of objectives, it becomes a scheduling 
process. 

3. A set of common definitions should be established 
for the programming process. 

4. Similar programming processes are used in the 
areas under study. The major concern is the lack of 
understanding as to who makes the final decisions on 
projects. 

5. A technical analysis is needed to guide decision 
makers in setting priorities. Decision makers need a 
framework and an orderly process for reaching agree­
ment on priorities. 

6. The total appropriation available for transporta­
tion improvements is the most important factor. Al­
though considerable concern was voiced about the ineq­
uity of establishing allocation formulas, often this is the 
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only practical way to initiate the programming process. 
Some effort must be made to fund the most critical proj -
ects. Concern was expressed about establishing credi­
bility and a voiding overprogramming. 

7. Programming is not separate from planning but 
is part of the planning function. 

8. Politics has not been significant in many of the 
programming exercises, partly because producing a 
project takes a long time. 

9. A policy-planning unit is needed. A technical 
evaluation of competing projects is necessary to under­
stand the trade-offs in establishing priorities. 

10. Planning and programming staff need to commu­
nicate with design staff to ensure that the original con­
cept of a project is maintained in the final design. 

FEDERAL PERSPECTIVES ON 
TRANSPORTATION SYSTEM 
MANAGEMENT 

C. Kenneth Orski, Urban Mass Transportation 
A rlm i ni ~tr::i ti nn 

This paper describes the institutional roles in transpor­
tation system management (TSM) planning. The two 
models of institutional decision making presented are the 
top-down model, which is the typical long-range planning 
process whereby the MPO establishes an overall TSM 
plan and then orchestrates the implementation of that 
plan, and the bottom-up model, which is a project-by­
project incremental approach whereby TSM projects are 
initiated by the various operating agencies. The role of 
the MPO is to resolve conflicts and ensure consistency 
between the various proposals. Although the top-down 
model is useful in some applications, the bottom-up 
model is closest to the reality of metropolitan decision 
making because of the close involvement of implementing 
agencies most familiar with real-world problems. Sev­
eral conclusions were presented: 

1. The MPO must work closely with the operating 
agencies. Planning funds should often be passed through 
to the implementing agencies. 

2. The MPOs should develop capabilities for analyzing 
the short-range implications of TSM proposals. 

3. The private sector should become involved in the 
process to develop the TSM. 

4. Those public ordinances that hinder the develop­
ment of prospective TSM proposals should be eliminated. 

5. Funds should be earmarked for TSM improvements 
in order to avoid competition with other improvements. 

6. The process of developing the TSM plan should be 
on a shared-power basis. 

7. The TSM plan should provide a balance in the 
transportation system. 

EVALUATION OF THE REGULATIONS 
FOR TRANSPORTATION SYSTEM 
MANAGEMENT AND FOR 
TRANSPORTATION IMPROVEMENT 
PROGRAM: THE FIRST YEAR'S 
EXPERIENCE 

Frederick Gottemoeller, Maryland State Highway 
Administration 

This paper presents the findings of a task force of the 
Transportation Programming, Planning, and Evaluation 
Committee on the first year's experience with the joint 
planning regulations. The task force interviewed people 
from seven state transportation agencies, two transit 
operators, and two local governments to obtain opinions 

from people in all levels of government on how practi­
tioners were dealing with the regulations. 

In general, the task force found that the regulations 
have not produced major changes in transportation pro­
gramming but that the programming process has worked 
better under the new regulations. A more comprehensive 
picture for decision making is available and more TSM 
projects are being implemented. Initially, the task force 
concentrated on the regulations that attempt to involve 
regional bodies of local governments in programming 
decisions. Although many of the respondents are dis­
turbed by the newly defined roles of the MPO, in most 
areas the regulations are being implemented. The 
task force reached several specific conclusions. 

1. FHWA and UMTA have implemented the joint reg­
ulations in a consistent and positive manner. 

2. The staffs available to the MPOs are adequate to 
meet the requirements. 

3. The local staffs are adequate to meet technical re­
quirements with two exceptions; the first is the need for 
increased exoertise in P.v::ilu::it.inP- t.hP. P.ffP.<'tim>n""" ,-,f 

TSM projects, and the second is~the ability-ofl~~~l-gov­
ernments to meet federal requirements for environmental 
review. 

4. Almost all of the respondents opposed the estab­
lishment of a regional authority responsible for main­
taining all highway and transit facilities. 

Nearly two-thirds of the respondents to the task force 
questionnaire indicated that the regulations should be 
changed. In spile of the cont1:oversy, few of the r espon­
dents suggested changes in the role of the MPO. Instead, 
changes were recommended in lhe flexibility of the pro­
gramming process required by the regulations. It was 
suggested that the annual element requirement should be 
discarded in 01·de1· to allow flexibility in selecting proj -
ects dul.'illg a 3-year tnnspol'tal;ion improvement plan; 
U1al U1e need for documentation of projects should be re­
duced; and finally, that there be stricter analysis of fis­
cal resources, demonstrations of project effectiveness, 
and stronger backing for TSM p1·ojects. 

DISCUSSION 

The primary concern voiced during the discussion was 
the integmtion of long-1·ange system pfa.nning in a tracli­
Lion.al sense wlth p1·agmatic short-1·ange decision making 
on lrat1sportation priorities. The long-range traditional 
system planning effort needs to be overhauled in order 
to focus on short-term concerns. Several people sug­
gested that, although long-range plans should be some­
what optimistic and may call for projects that cannot be 
funded with existing revenues, many long-range plans 
need to be made more consistent with available 
resources. 

The MPO should use a shorl-rauge evaluation process 
to ensure that transportation improve1nents are cost ef­
fective and consistent with long-range plans. To ac­
complish this, project design standards often need to 
be relaxed. Large projects can often be reduced in 
scope. In many cases, the planning process should 
identify less expensive projects that respond to trans­
portation needs at relatively low levels of transportation 
se.i.·vice. All projects should be subjected to an analysis 
oI their costs and benefits, both for the long term {per­
haps 20 years) and for the short term. The p1·ocess of. 
establishing priorities is a local, metropolitan, and 
state effort. The planning process should be interre­
lated with the programming process. 

The planning process needs to examine how important 
the existing transportation system will be for the next 



6 years and how cost effective the vari ous projects are 
in supplying mobility needs. The process must move 
from a long-range system plan to a pragmatic bottom­
up approach of fitting together the most cost-effective 
proj ects . The transportation prog1·am should involve 
th1·ee major components: (a) maintain the existing 
tr ansportation system, (b) improve the existing system, 
and (c) expand the system. The planning process must 
reflect concern for financial constraints and acceptable 
levels of service. In many cases, additional financing 
needs to be found once the level of service at low fi­
nancing has been shown to be unacceptable. 

A cunent problem is that transit i,nvestment programs 
are not financially constrained. The planning process 
must guard against losing credibility if, for example, 
plans a re too expensive to be implemented. Care must 
be taken not to overpromise. A system -level cost­
effectiveness approach can estimate the costs and bene­
fits of various projects. The planning process can then 
be used to advocate specific projects and to assist in 
finding the needed resources. The implications of proj -

ects, including low-cost TSM alternatives, should be 
assessed. 

3 

The MPO is a forum for achieving agreement on the 
h'ansportation investments to be made in metropolitan 
areas . A balance must be reached between a plan that 
only alloca te s existing r esources and an overall optimis­
tic plan based on an unrealistic estimate of possible 
funding sources . A major co11ce1·n must be increasing 
the efficiency of the transportation system, pal'ti cularly 
the public transportation system. Excess capacity pro­
vided in the off-peak hours is a great waste. 

If a consensus is not reached on all plan elements, 
contingency plans should sugges t alte rnative s olutions for 
allocating m.oney, including their costs and benefits. A 
transpor tation planning and p1·ogram ming effort must 
demonstr a te the benefits of pr oposals a nd suggest and 
implement alternatives that are both cost effective and 
feasible. 

Publication of this paper sponsored by Committee on Transportation 
Programming, Planning, and Evaluation. 

The Secretary of Transportation's 
Innovative Public Hearings 
Diane Chrzanowski Roberts, Office of the Secretary, U.S. Department 

of Transportation 

On June 21 , 1975, former Secretary of Transportation William T. Cole· 
man, Jr., presided at a public hearing concerning an importilnt transpor­
tation project, I nterstote 66. This was the first time that a cabinet officer 
presided at a public hearing. Mr. Coleman subsequently held hearings on 
the Concorde, another segment of 1·66, the St Louis Airport, and air 
bags. This paper examines what this action means in terms of the hear· 
ing officer. the hearing participant, the public hearing technique, and 
the transportation planning process. Coleman's decision·making process 
consisted of examining the issues, writing a position paper. conducting 
rtaff briefings, holding a public hearing, receiving written evidence, review· 
Ing testimony, making a decision, and writing an explanation. The writ· 
ten explanation of the decision became a unique document for reviewing 
the decision·making process. It provided both a tool for congressional 
and judicial review and o report card on the performance of the adminis· 
!ration. The Coleman hearing was designed to restore public confidence 
in government following tho Watergate debacle. In this it was successful ; 
most of the participants int.erviewed were pleased to have direct access 
to the decision maker, to have a chance to influence the decision, and to 
counteract those vested interests that have easier access to decision 
makers. The Coleman hearing has set a precedent that is being followed 
by the new administration . It will hove a significant impact on both the 
citizen participation process and tnm_sportation planning. 

The public hearing cohcept changed on Jun.e 21, 1975, 
when a cabinet officer , :for mer Secreta1·y of Transpo1·ta­
tion William T . Col eman1 Jr ., held a public hearing . 
This hear ing concer ned the contr oversia l Inte1·state 66 
(I -66). Other hea1·ings followed on Concorde, a second 
segment of I - 66, the St. Louis Airpor t , and a il' bags. 

The following question is ad.dressed in this paper : 
What does this action r eally mean in terms of the hearing 
officer (in this case the Sec1·etary oi Transpor tation), the 
hearing participant, aucl the public hearing tech11ique and 
the ti;Msportation planning process? Befor e addressing 

this question, the main objectives of the transportation 
planning process need to be enumerated: 

1. Determining mobility needs of individuals and their 
community and the requirements for transferring goods; 

2. Developing a strategy to meet these needs; 
3. Determining the socioeconomic impacts of the var­

ious strategies on the community, the region, and the 
society in general; and 

4. Devising means of fulfilling sound transportation 
projects. 

Citizen input is an effective way to achieve these objec­
tives, and the most popular way to collect direct citizen 
input is by means of the public hearing. 

PUBLIC HEARINGS AND THE 
TRANSPORTATION PLANNING 
PROCESS 

Historically, tl'ansportation planning deci sions were 
based on the mobility of people and goods . In the last 10 
years, transportation planners attempted to assess other 
objectives, especially those of a social or economic na­
ture (1). One of the most popular and effective means 
of determining and evaluating these objectives has been 
the citizen participation process, and the public hearing 
is the most popular of the techniques used. The Federal 
Highway Administration (FHWA) mandated public hear­
ings in 1968. 

These hearings were generally held at the conceptual 
planning stage when the fac ility design was firm. They 
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were conducted by state highway departments close to the 
time of a final decision on all aspects of the transportation 
project and only after an engineering recommendation 
was firm. T hese engineering decisions primarily used 
a cost/benefit formula that equated construction dollars 
to travel time saved. A hearing officer, generally a 
representative of the state highway clepa.rtment, p1·esidecl 
over the hearing and reported the results to the decision 
maker, who rai·ely attended the hea1·ing. Increasing p1·0-
tests to highway construction prompted the FHW A lo set 
up the two-hearing (location and design) process in 1969 
and to suggest that community values be considered in the 
decision-making process (2). The next few years were 
spent researching objective means to measu1·e community 
values and ways to include them in the cost/benefit for­
mula. Citizen participation was soon recognized as the 
best way to include community values in the planning 
process. 

In response to controversy surrounding I-66, the final 
decision maker in transportation matters, the Secretary 
of Transportation, presided at a public hearing on the 
segment of 1-66 that was intended to provide improved 
a.ccGsc tu D-ulles Ii1i..::.1. uaiiuual Airvurt and that includea 
right-of-way for extension of the Washington-area sub­
way in Virgini:1. Thn~; thiB route 'Has truly multimod~l 
in its impact; planning on the project proceeded inexor­
ably. The groups of citizens who opposed it attracted 
national attention by publicizing their views on television, 
!'adio, and nationally circulated newspapei·s . Federal in­
volvement in this project soon exceeded that in normal 
highway projects. 

The cacaphony of protest peaked during the first year 
of the former secretary's tenu1·e. Local gove1·nment had 
little impact on the decision, and lhe emotional involve­
ment of the opponents intensified. Citizens demanded 
p1·eparation of an environmental impact statement (EIS). 
P1·opo1\enls of I-66 assertecl that the project was exempt 
from that process because the EIS was only mandated by 
the 1969 National Environmental Policy Act (NEPA) and 
the I-66 issue clearly predated this legislation. At this 
time, then-Secretary Coleman, announced that he would 
hold a public hearing to listen to all views and make a 
final decision on the future of I-66. For the first time 
in the transportation planning process, citizens were 
provided a public forum at which the final decision maker 
presided. Essentially, a local decision was transformed 
into a national one. To give a better picture of the kind 
of acovity involved in public hearings, two hearings will 
be analyzed: the first hea1·ing tl1at was held on I-66 and 
the Concorde hearing. 

Hearing Officer 

Forme1· Secretary Coleman decided to put on public rec­
ord everylhing said about major transportation issues. 
As !lart of the background for this l~Pel', 1 inte1·viewed 
Mi" Coleman on October 15, 1976. He stated that he 
believes that the individual who has primary reS})Onsi­
bility Ior an issue should actually make the decisions 
himself. If a public hearinr:t is necessary, that individual 
should pe1·so11ally conduct the hearing. Acco1·di11g to Mi·. 
Coleman, the secretarial hearing serves the following 
functions: 

1. It makes all related material part of a public 
record, 

2. It helps people understand why a decision is made, 
3. It helps Congress review the action, 
4. It helps courts review the action, and 
5. It helps citizens evaluate whether the administra­

tion is acting fairly. 

Mi·. Coleman thinks that a seci·etarial bearing is 
necessa1·y if LI issue involved is complicated, is of ma­
jo1· importance, and involves a number of competing 
forces. The Conco1•de situation, for example, involved 
numerous forces, especially environmental forces (noise 
and air pollution), as well as international and political 
facto1·s. 

Mr. Coleman believes that hearings should be struc­
tured to get to the issue; therefore, he first wrote a po­
sition paper indicating the p1·oblems several weeks be­
fore the hearing. At the hearing, the interaction between 
questioner and respondent was exceptionally lrnportant 
to Mr. Coleman. The live evidence increases under­
standing of the issue. Despite the extensive work done 
by the staff of Uie U.S. Depart111e11l uf Transp01•tation 
(DOT) on a transportatio11 project prior to the bearing, 
the secretary can uncover certain new details from hear­
ing testimony, particularly when testlrnony is presented 
by the individual who is affected by tbe issue. 

Coleman's model for decision making might be set up 
as follows: 

l. Examine foe issue; deciue wnetner it calls for a 
public hearing according to issue criteria (indicated 
P.arlie.r), If it does, then proceed. 

2. Write a position paper and announce the structure 
of the public hearing. 

3. Conduct staff briefings and study issue materials 
prior to the hearing. 

4. Preside at the public hearing. 
5. Receive written evidence into the docket. 
6. Review the hearing testimony and the written 

docket. 
7. Make the decision and write the explanation. 

The steps in this model are reasonable and logical. 
The only possible problem flows from activity between 
steps 6 and 7. The criteria used to make U1e decision, 
especially the weights of lhe various facto1•s, are 11ot 
spelled out. It may not be possible to develop a formula 
to weigh each function involved; the final decision will be 
based on the decision maker's insight, sensitivity, and 
judgment. A written explanation-a decision document­
is offered after the decision is made. Through the mech­
anism of the public hearing, former Secretary Coleman 
made clear who made the final decision. Decision 
making was centralized. 

Hearing Participants 

The public hearing technique as practiced by former 
Secretary Coleman lets the citizen feel he has increased 
access to the top decision maker; this is why his hearings 
are described as innovative. This holds true both for 
the producer and for the consumer involved in the various 
issues. This may be more impo1·tant for the consumers, 
since they have often felt less powerful and less able to 
reach a decision maker to make their views known. 
Consumers can now feel part of the process. For the 
first time foreign dignitaries participated in a U.S. 
public hearing. Representatives of the government of 
Canada, for example, presented their experiences on 
the seat belt issue and made recommendations as to its 
continuance in their country. The Concorde hearing at­
tracted re1n·esentatives of France and the United 
Kingdom. 

Citizens seem to feel that a cabinet office.r would be 
more objective in such hearings than an administrator of 
the FHWA woulct be, for example, in decicling the 1-66 
issue or than a11 administrator of the National Highway 
Traffic Safety Aclminist.t·ation would be in deciding the air 
bag isslte. Because of their titles, people appear to be-



lieve such administrators' decisions would be colored by 
the interests of the concerned agency. 

Hearing participants think that, even if a decision is 
not to their liking, their views have been considered. 
The process thus seems open and democratic. Citizens 
believe that their views are important enough to be heard 
by the top decision make1·. At the hearing, the consumer 
hears the views of the producers and the cabinet officer's 
questioning of the producer and of other consumers. Any 
other process would give the consumer more limited ac­
cess to the top decision maker than the producer would 
have. The producer generally carries more weight be­
cause the producer is responsible for many activities 
important to a healthy economy, such as jobs. 

THE PUBLIC HEARINGS 

The first 1-66 hearing on June 21, 1975, was limited to 
4 h. The participants were elected officials and repre­
sentatives of civic groups. A time limit was placed on 
all public statements so that all speakers could be heard, 
and only then-Secretary Coleman questioned speakers. 
The table below shows the composition of the persons 
who testified. 

Category In Favor Opposed Total 

Congressmen 2 1 3 
State officials 3 3 6 
Local officials 10 7 17 
Civic groups 16 14 30 

Total 31 25 56 

Although the proponents and opponents were fairly 
evenly represented, as was intended by the DOT commit­
tee that selected the participants, then-Secretary Cole­
man thought that the weight of evidence favored termina­
tion of planning for the route, and he decided against con­
struction of the 24 .86-km (9 .6-mile) segment of I-66. 
However, the decision following a second hearing on I-66 
called for a modified version of the original I-66 plan. 
When the issue was brought to the attention of the new 
Secretary of Transportation, Brock Adams, he let the 
Coleman decision stand. 

The Concorde hearing on January 5, 1976, involved 
similar issues: Citizens wanted to maintain the status 
quo, their neighborhood, and their way of life against 
advanced technology. The Environmental Protection 
Agency, the Counsel on Environmental Quality, and the 
Federal Energy Administration opposed the Concorde for 
environmental and energy reasons. The U.S. Depart­
ment of State and the National Aeronautics and Space Ad­
ministration favored the Concorde for reasons of inter­
national cooperation, technological progress, and aviation 
policy. 

The hearing was not as formally structured as that 
on I-66; proponents and opponents were more mixed and 
elected officials appeared at times convenient for them 
during the day-long sessions. The preponderance of 
testimony by civic groups, local officials, and congress­
men opposed landing rights for the Concorde in the United 
States; in fact, as shown below, more than half of the 
speakers opposed the Concorde. 

Category In Favor Opposed Total 

Representatives of 
Great Britain 4 0 4 

Representatives of 
France 4 0 4 

Congressmen 2 8 10 
Civic groups 5 18 23 
Experts 3 0 3 
British groups 2 3 5 
Loca l officials 3 7 10 
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Category In Favor Opposed Total 

U.S. officials 1 2 3 
State officials 1 2 3 
Business interests 3 0 3 

Total 28 40 6B 

Most of the support for Concorde came from U.S. in­
dustry, representatives of the British and French govern­
ments, and civic boosters who anticipated economic 
growth as a result of the Concorde. While supporting 
groups presented only 25 percent of the testimony, for­
mer Secretary Coleman concluded that the Concorde 
should be allowed landing rights in the United States for 
a 16-month test period. 

To return to Mr. Coleman's model of decision making, 
here again question is directed to the activity between 
steps 6 and 7, from reviewing the testimony to actually 
making the decision. Clearly, an examination of these 
two hearings shows that the numbers of people who tes­
tify for or against are not decisive, nor are grassroots 
sources a guarantee of secretarial favor. The exact 
basis for a decision might be difficult to isolate, but cer­
tainly the content, quality, and nature of the testimony 
presented and the influence of the speakers and their con­
stitutency, among other factors, play a proportionate 
role. 

CONCLUSION 

The Carter administration apparently endorses the public 
hearing concept with some enthusiasm. President Carter 
himself holds town meetings, as does Secretary of Trans­
portation Brock Adams. Mr. Coleman apparently per­
ceived a fundamental need to validate government and the 
decision-making process in the public forum and to this 
extent set the pattern for the new administration. 

In terms of the transportation planning process, the 
public hearing makes the decision maker completely 
visible. The ambiguity surrounding the identity of the 
decision maker was a major complaint of the various 
groups and individuals I interviewed. If the transporta­
tion planning process were as responsive as it should be 
to consumer interests, these issues would not have 
reached the cabinet level. The consumer had great dif­
ficulty learning who the final decision maker was when 
an anonymous public hearing officer conducted the hear­
ing; the citizen never found out whether his or her testi­
mony was heard by the decision maker. 

When experts-that is, transportation and community 
planners, transportation managers, highway and traffic 
engineers, social scientists involved in the work of 
transportation-look at Coleman's model of decision 
making and its emphasis on the public hearing, the most 
significant point for them is the issuance of the decision 
document. This is actually the first time such a com­
prehensive analysis of a transportation issue was made 
available to the public. 

Mr. Coleman's public hearings transformed a local 
decision into a federal one. The transportation planning 
process will have to accommodate this transformation in 
its normal functioning. Gene1·ally all participants in the 
hearings felt they had increased access to decision mak­
ers. Theil· expectations, however, were raised for Iuture 
controversial issues. Tbis activity set a pr-ecedent; the 
Carter administration is actively attempting to involve 
citizens in decision making through the town meeting con­
cept. The decision maker also can see the public hearing 
technique as a protection against negative reaction from 
citizens. By holding this open forum and by preparing a 
written explanation of the decision, the decision maker 
is able to quell any posthearing protest. 
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Now, where do we go from here? Just how impodant 
is direct citizen input before a top decision matter? Does 
this testimony matter, or has it all been collected, ana ­
lyzed, and synthesized beforehand, accompanied by rec­
ommendations'? Is Che public heari1"1og just a tool io1· giving 
U1e citizen a taste of power? JJoes it really malter? 

The situation should be examinecl from two points of 
view-thal of the transportation pla1ming process itself 
and that of the input of the citizen. Certainly the trans­
portation planning process has been transformed when 
the hearing officer is the top decision maker. The impli­
cations of this action will have to be stuclied over time. 
And what about the citizen, particularly the consumer­
the individual who has had restricted access to decision 
makers? All of the citiz ns in rv ·ewecl who had partici­
pated in the public hearing process had very positive 
feelings about it and !ell Lhat their views were hea1·d and 
would be considered. Whether this is a good way of han-

dling citizen input in the decision-making process is dif­
ficult to deter mine at this point. Time will provide an­
swers to some of the issues raised, especially that of 
the institutionalization of the secretarial public hearing. 
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Organization for Regional Community 
Participation: the Boston Approach 
Jonathan S. Lane, David A. Crane and Partners, Boston 
Kathleen E. Stein Hudson, Central Transportation Planning Staff, Boston 

Federal process requirements for community involvement in transporta· 
tion planning have elicited many responses from state, regional, and local 
planning agencies. One of the most i1.1tercsting responses has been in the 
Boston region, where an institutionalized regional participation approach 
has evolved over the past several years. This paper examines the current 
structure for citizen participation activities in Boston: (a) a Metropolitan 
Planning Organization formed as a joint body of six agencies; (b) a Joint 
Regional Transportation Committee, which serves as a citizens' advisory 
group to the MPO; and (c) the Central Transportation Planning Staff, a 
staff group under the policy direction of the MPO that is responsible for 
maintaining a coordinated, participatory process for system planning and 
project development in the Boston region. The paper highlights the spe· 
cial antecedents of these mechanisms, most notably the Boston Transpor­
tation Planning Review, which influenced participation procedures in the 
region. Finally, the paper discusses the strengths and weaknesses of this 
approach and identifies aspects that might be transferable to other loca­
tions. 

Attempts to solicit citizen participation in transporta­
tion planning were often launched in response to facility­
related controversies. Such efforts have usually in­
volved easily defined geographic areas and clear positive 
and negative impacts. Even for individual projects, the 
effectiveness of various approaches to community par­
ticipation is under de bate; methods are unclear and 
poorly understood. Few well documented mechanisms 
exist for achieving successful and productive citizen 
involvement in regional transportation planning. Mech­
anisms are needed to use citizen expertise to respond 
to broad regional priorities and major transportation 
resource allocation decisions. Several reasons for 
organizing a regional process for community participa­
tion follow. 

1. Legal and administrative reasons involve the 
requirements for citizen participation in developing 

regional transportation plans, including the require­
ments specified by the federal urban transportation 
planning p1·ocess, such as unified work programs, 
transportation system management plans, or trans­
porta tion improvement programs fol' long-range, high­
capital improvements. 

2. Planning process reasons include the develop­
ment of r egional priorities and programs in order to 
bring aboul a greatex· understanding of trade-offs be­
tween regional and local concerns. The diminished 
importance of the complete system plan has meant an 
explicit recognition of the need for s hot' t-term planning . 
Citizen involvement allows citizens to make inputs to 
incremental investment decisions lhat, over the long 
rw1, may profoundly iniluence the s hape and runct1ona l 
performances of the region. 

3. Political reasons involve allowing citizens a 
frequent and meaningfu l voice in regional decisions 
on priorities, thereby reducing chances of future con­
frontations over individual project decisions . Such 
involvement could help avoid the holdups due to citizen 
opposition in the 1960s and provide an impo1·tant bridge 
between regional planning and local project develop­
ment. 

Citizen involvement at the regional level ensures that 
individual projects are derived from a common frame­
work for transportation. A structure for regional 
participation may, therefore, be an important pre­
requisite to successful community involvement activ­
ities on the project scale. Also, when the citizen 
involvement process is administered at the regional 
level, standard procedures for participation can be 
applied to each individual project. 



EXPERIENCE IN BOSTON 

The Boston community has strong intellectual and 
activist traditions. However, local involvement in 
transportation planning has become significant only 
in the last decade. Early regional planning efforts in 
the 1960s of the Boston Regional Planning Project 
(BRPP) and the Eastern Massachuse.tts Regional Plan­
ning Project (EMRPP) involved officials of cities and 
towns 'in a dialogue on gi'owth and development. Much 
of the effort was directed to developing technical pro­
cedlU'es for land use and travel forecasting· there was 
little citizen interaction. However, in the period from 
1969 to 1972 a major questioning of the rngion 's trans­
portation plans and the assumptions on which they were 
based led to the following sequence of events: 

1. In 1969, local public controversies over the In­
terstate program prompted the governor to establish an 
advisory task force to review state and regional trans­
portation policy. 

2. In 1970 the gove1·nor ordered a moratorium on 
highway construction in the Boston region until more 
data on alternatives were available. 

3. From 1971 to 1972 the Boston Transportation 
Planning Review (DTPR) conducted an 18-month restudy 
of controversial highway and ti·ansit projects in the 
region . 

4. In November 1972, the governor decided to drop 
most major highways within Boston's Route 128 in favor 
of an expanded regional transit system. 

These events were greatly influenced by the activities 
of an energetic cadre of citizen participants who were 
concerned with regional decisions and who represented 
every conceivable ideology . State officials were recep­
tive to the involvement of these pa1·ticipants in the restudy . 
This led to a high leve l or regional expectations for 
comm.unity involvement in transpo1·tation policy and to 
the creation between 1973 and 1975 of several closely 
related institutional mechanisms for regional pla1ming 
and participation: 

1. A Metropolitan Planning Orgimization (MPO) was 
formed to be responsible Ior the federal transpo1•tation 
planning process. The MPO is composed of si.'X state 
and r egional signatory agencies actin'g jointly through 
a memorandum of understanding. 

2. A Joint Regional Transportation Committee 
(JRTC) was created to serve as an advisory forum for 
citizen participation in the planning process. The 
JRTC has a diverse membership of approximately 50 
people. 

3. The Central Ti·ansportation Planning Staff {CTPS) 
was created to be a multidisciplinary gi·oup supported 
by the signatory agencies to assist in administration of 
the planning p1·ocess and related inte1·agency planning 
activities. 

Evolution and Significance of t he 
Participatory Process 

'I'he history of heated political action i.n Boston that led 
to a deemphasis in highway co11Bb·uction has been well 
documented (1). Before 1969, an extremely vocal con­
stituency for regional u·ansportation planning combined 
with an executive leade1·ship that was sympathetic to an 
open planning process. During the 1960s, sophisticated 
transportation planning studies predicted continued 
heavy use oi automobiles and a need for completion of 
the planned Interstate highway system. In sev(-lral areas 
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of Boston within the 16-km (10-mile) Route 128 cir­
cumferential highway, neighborhood groups, advocate 
planners, and environmental groups banded together to 
oppose those links tl1at were not yet completed. In other 
regions, such opposition was confined to individual seg­
ments of the system, but in Boston a regional coalition 
developed to question the technical validity and social 
worth of the proposed transportation plan for the region . 
The proposed inner be Lt was the project that unified the 
highway opposition. The inner belt was a circumferential 
highway around Boston intended to link tbe proposed In­
terstate system at the hea1·t of the region. 

During the controversy about the inner belt, the anti­
highway forces formed a united front for anti.highway 
efforts across the region and b1·oadened their position 
to advocate major new public transportation improve­
ments in the region. These moves raised the issues to 
a regional level. The shift toward a regional focus for 
the antihighway protest led to creation of other regional 
groups that took the prohighway position (formed most 
notably by labor groups contractors, and some sub­
urbanites) . The development of diverse regional con­
stituencies turned the public agenda to questions of 
resou1·ce allocation and balance oI transportation. This, 
in turn, raised expectations for citizen involvement in 
transportation planning in the Boston region and in­
fluenced the structures that evolved to formally integrate 
it into the agency processes. 

Executive Response (1969 to 1971) 

The political turmoil regarding the future of the inner 
belt and the related Interstate system highlighted the 
lack of ability, at the state or regional level, to deal 
with intermodal questions of potential regional signifi­
cance. In the period from 1969 to 1971, Governor 
Sargent created a blue ribbon taslc. force. This group 
recommended a restudy of the controversial facilities 
and suggested the need for balance in the regional trans­
portation system. The governor also called a mora­
torium on new highway construction within Route 128 
until decisions could be made on the basis of the restudy. 

During this period, consultation with diverse groups 
set an in:ltial tone and level of expectation for community 
involvement in the restudy process. Tbe restudy (BTPR) 
(2) was to follow these general principles in citizen in­
volvement: 

1. The process was to be participatory but decisive; 
2. The study was to have a multivalue orientation· 
3. Equity was to be a guiding principle; 
4. Public contact was to be encouraged, both in for­

mal steering groups and in ad hoc workshops; and 
5. Ten percent of the study funds were set aside for 

community liaison and technical assistance activities (~). 

By the middle of 1971, powerful forces were in motion 
that placed significant planning resources u11der the close 
control of the governo1· and c1·eated a mandate for an 
open, responsive process. At the same time, the state 
Executive Office of Transportation and Construction 
(EOTC) was created. This placed, for the first time, a 
cabinet officer in a position to oversee the existing state 
and regional agencies. These trends centralized multi ­
modal decision making while widening the range or inputs 
to ti·ansportation decisions. In order to enable politically 
and technically knowledgeable executive decision making, 
it was necessary to have credible mechanisms for dis­
cussing, if not resolving, conflicts in transportation pref­
erences and policies among a diverse group of official 
and ad hoc participants in the region. 
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Innovations During the BTPR (1971 to 1972) 

The BTPR had an important influence on the develop­
ment of cUL·rent mechanisms for citizen participation 
in met ropolitan Boston. The mandate Co1· the technical 
work stressed consideration of alternatives that would 
be multimodal and broadly defined. The staff was not 
to make recommendatlons because decision making 
would fall ultimately to the governor. The governor 's 
willingness o take dil'ect responsibility fo1· t he decision 
made the decision-making process consciously political 
and encouraged the full participation or diverse groups . 

At the r egional level, a working committee was 
c reated that included representatives from a wide range 
of interest groups-suburbs, city, environmental groups, 
labor contractors' g1:oups, and chambers of com ­
merc~ . The worldng committee was designed to advise 
on policy matters by using a consensus approach to 
decision making. Opposing points of view were aired, 
and the 1·estudy management and staff gave appropriate 
technical responses. The working committee was a 
place for disagreements to be discussed in public and 
for particioants to influence thP tPl'hnil' :1J \UO!'k 0f the 
restudy . Reviewers of the BTPR have noted that "the 
working committee served as a microcosm of the full 
pubiic oi he study offering Dearly the full span of views 
that would eventuaiiy be addressed to the proposals" (~) 
and that "the working committee as a whole was com ­
mitted to an open participatory process, but this was 
about the only committment they held in common" (_?). 
The activities oI the working committee enSlU'ed the 
perpetuation of a knowledgeable i:,ri·oup of r egional pai'tic­
ipants. The transportation agen ies grudgingly ac­
cepted the inevitability or continued citizeu involvement 
at the regional leve 1. 

The mechanism of the BTPR for citizen participation 
was an independent community liaison and technical as­
sistance staff, to whicb was allocated 10 percent 0£ the 
study's $3.5 million budget. This group worked in 
parallel with the technical staff and used a broad vai·iety 
of tec lmiques to soUcit and maintain involvement . Their 
efforts went well beyond the usual agency practices of 
tl1e time. The special mission of BTPR a11d the gover­
nor's interest in the process fostered a spirit of in­
novation and disrupted the no1•mal flow of work at the 
transit and highway agencies. 

The work of the BT"PR was undertaken on a multimodal 
basis; transit and highway options were studied in each 
COl'ridor. When the fil'st decisions were made to drop 
the major highways in favor of expanded transit plans 
and the BTPR effort was disbanded, federal, s tate , and 
regional officials sought to retain the most successful 
aspects of the p1·ocess, including closely linked project 
and syste·m planning; a high level of coordination among 
modal agencies; and active closely monitored citizen 
participation at the project level and at the regional Level. 

Institutionalization of a Partici ator 
Mechanism 1973 to Present 

Boston's participatory process draws on many of the in ­
novative features of the BTPR experience modified and 
refined to meet cw·rent needs. ThrP.e principal con­
cepts create a strong, centralized .responsibility fo1· 
planning and participation in the region: a multiagency 
MPO, an advisory process for citizen i nvolvem nt, and 
a central supporl staff for community involvement and 
technical work of regional scope. These concepts are 
s ummai"zed in Figul'e 1 and explained below. 

The MPO 

Both the principles and the structw·e for the current 
approach flow from the MPO. Boston's MPO is com-

Figure 1. Boston 
urban transportation 
planning process. 
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Note: The 3-C process is a federal urban transoortation 
planning process. 

posed of .six ai:;1:mt:i1::::i-the secret~riai. of tra~sportation 
the state highway agency, the reg10nal plamung agenC_Y, 
the port autJwrity, the transit authority, and the mumc ­
ipalities' advisory board o the transit authority. These 
agencies are signatories to an agr eement that sets fo1·th 
their objectives for the tra11sportation planning process 
in the region. The MPO l'epresents the institutionaliza­
tion of the multimodal planning approach that was in­
itiated during l3TPR. 

The CTPS 

In their memorandum of understanding, the sig11atory 
agencies agree to support a CTPS. This is an inter­
agenc y, interdisciplinary staff of 50 tha.t p;r.ovides con­
tinuing support for transportation plannmg 111 the Boston 
region. The CTPS re eives approximately equal por­
tions of highway and transit planning funds for its work; 
its current annual budget is $ 1.2 million. The staff 
works under the policy control of the MPO and the ad­
ministrative guidance of its agency steering g1·oup. This 
planning staff is chai·ged with three chief functions: 
systems planning, support of the planning process, and 
assistance to agencies in project planning. The CTPS 
develops and maintains a regional data base and travel 
forecasts to provide all the agencies with consistent, 
comprehensive information for their planning efforts .. 
It p1·epares the unified work program and other certifi­
cation documents for the i·egion. The staff gives liaison 
and technical assistance services to support citizen 
participation programs at U1e regional, corridor, and 
project levels. Further, the CTPS provides engineer­
ing, design, planning, and environmental analyses to 
agencies for specific transportation planning projects. 
CTPS aids the agencies in centralizing and coordinating 
planning for the region and in filling recognized gaps 
within or belween the agencies' functions. 

The JRTC 

T l"te MPO agencies agreed to pro ide for a regiona.l. 
advisory process by fo1·ming a JRTC. In many Cl'lt1cal 
respects, the JRTC is the descendant of the worldng 
committee of the BTPR, both in concept and structure. 
The JRTC is the policy advisory g1·oup to the agencies on 
transportation planning fo1• the Boston region. It is the 
MPO 's forma l means for ensuring that the objectives of 
t he fedenll ti·anspo;rtation planning process a1·e carried 



out at the regional level and that community participants 
have input into regional planning . The JRTC is cur­
rently composed of 54 members, all of whom are ap­
pointed by the- MPO. They include the 14 agency repre­
sentatives, of. whom 6 are the signatory agencies· 20 
representatives of municipalities· and 20 citizens from 
private organizations concerned with transportation 
planning. Staff support and the advisory process have 
been structured around regional, subregional, and 
project elements; there are strong relations between 
participation and planning at each of these levels . 

CURRENT APPROACH TO REGIONAL 
PARTICIPATION 

Both the advisory process and staff support in Boston's 
regional participation model are specified in the MPO's 
agreement. As is illustrated in Figure 2, the advisory 
process and staff support have been structured around 
regional, subregional, and project elements. The ad­
visory process has different organizational structlu·es 
for pru·ticipation at each level, but these levels a1·e 
closely linked. 

Figure 2. Regional participation model. 

METROPOLITAN PLANNING ORGANIZATION 
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Note: The 3-C process is a fed era l urban t ransportation planning process. 

The JRTC was organized in late 1972. Its members 
represent a broad rm1ge of viewpoints . The JRTC's 
focus is regional, although it relies on information 
filtered up f-rom corridor and project planning. The 
committee is an adviso1•y body that works closely with 
the MPO agencies and whose goal is developing con­
sensus among participants. Its functions are set forth 
in the MPO agreement as follows: 

1. To advise the agencies on matters of policy af­
fecting the conduct of the transportation planning process 
for the region; 

2. To advise the agencies on regional transportation 
documents, such as the unified work p1·ogram, that are 
required by state or fedei-al Laws and regulations; and 

3. To provide maximum participation in the frans­
portation planning process by creating a fo1•um for 
bringing the MPO agencies together with olhe1· public 
agencies, municipal representatives, and citizens con­
ce1·ned with the transportatioL1 planning process. 

This pru•ticipation is intended to facilitate the con­
sistency of transportation plans with the policies, pri­
orities, and plru1s of other agencies, communities, 
private groups, and Individuals in the regiol1. The 
JRTC has monthly meetings, which are open to the 
general public. In addition, a sel"ies of. subcommittees 
on operations policies, intermodal development, port 
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issues, and citizen participation meet more frequently. 
Ten of the JRTC citizen designees sit on a panel to select 
other citizens to review proposals for planning projects. 

The Boston region has been divided into seven sub­
areas: the Boston core and six broad radial corridors, 
which each include 15 to 20 municipalities. For each of 
these pro:ts of tl1e region, subarea forums have been 
established as the principal means for this level of 
participation. The forums address planning issues and 
commw1ity concerns ln each subarea on a broader basis 
than purely local or project issues. The work of the 
forums provides input to JRTC in i.ts considention of 
regional issues and provides an overview to guide plan­
ning in each subarea. 

The forums a1·e not organized groups of designated 
members, although JRTC members have been appointed 
as chairpersons . Typically, 100 to 200 municipal of­
ficials, agency representatives, and citizen groups are 
notified of forum meetings, which are open to the public. 
Forums meet two to four tim'es a year. Meetings are 
devoted almost exclusively to reviews and comments on 
aspects of regional planning certification documents that 
pertain to the suba1·ea. 

Project working committees are the principal means 
by which large numbers of citizens are actively in­
volved in transportation planning in the i·egion. The 
strong role of working committees in the overall partic ­
ipatory process is a direct inheritance from the BTPR, 
which has been maintained and supported by the agencies 
and the CTPS. Other activities a11d teclmioues are also 
used in projects to involve addi i.onal citizens in different 
ways. 

Working committees are established by the agenc y 
responsible for a pal'ticular project, with advice and 
assistance from the CTPS staff. Committees serve 
fo1· the duration of the project planning stage. They a1·e 
usually composed of 25 or more participants from project 
area mun'lcipalities, a diversity of private citizen interest 
groups, and a number of public agencies . 

Working committees are more formally structured 
than subarea forums and Less formally structured than 
the JRTC. As are al.I other participatory gi·oups in the 
regional planning process, working committees are 
advisory . The success of the project working com­
mittees relates to the im mediacy of specific planning 
issues, the su·ong interest of citizens in active involve­
ment in local projects, and the frequency of meetings. 
Project working committees identify pl'essing local 
jssues and genei·ate information that is filtered up to 
subarea forums and to the .JRTC. 

STAFF SUPPORT: THE CTPS 

The CTPS is organized into five major di.visions: sys­
tems analysis, design and environmental Jl launing, 
policy and programming, community liaison, and area 
coordination. The systems analysis, policy and pro­
gramming, and community liaison divisions play major 
roles at the regional level in suppo1·ting the planning 
process. 

The systems analysis division is responsible for de­
veloping and maintailling the regional transportation 
data base and for conducting systems analyses and travel 
forecasts. Its work supports the ongoing regional plan­
ning effo1·ts of t he agencies, is used in the refinement of 
regional plans and certification document:;, and is also 
used for individual facility planning . 

The policy and p1·ogramming division prepares and 
updates the regional planning ce1•lliication documents. 
The division provides staff support to the MPO by as­
sisting its agency steering group. The steering gi·oup 
reviews virtually all of tlle advance work that precedes 
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MPO decisions, and the CTPS policy and programming 
stai! plays a key role in providing input to these delibera­
tions. rt also gives staff assistance to the JRTC by pro­
viding information to help JRT develop its advisor y 
positions . 

The community liaison division gives staff support 
to the participatory process. Its staff of five about 10 
percent of the CTPS, plays three major roles at the 
regional level: (a) staif support to the JRTC and its 
s ubcommittees , (b) information and advice on questions 
of community involvement policy and process to tbe 
agencies and to the JRTC, and (c) encouragement of 
two-way communication between agency personnel and 
citizens. 

The liaison division and lhe area coordinators pro­
vide staff support for sub1·egional planning. Botb 
divisions have ongoing i·espousibility to monitor sub­
area transportation issues, projects, and needs and to 
relate tl1ese to regional plans and certification docu­
ments. They are also responsible for developing and 
maintaining contact with local officials, citizens, and 
agency personnel in each subarea. Liaison staff :rnn 
area coordinators work as partne1·s· liaison planners 
concentrate on the participatory process and com­
munity iiaison and area coordinators concentrate on 
technical planning and agency liaison. The separate 
identity of the community liaison function is a direct 
inheritance from the BTFR experience. However, 
beca.use liaison staff a.nd area coordinators work as 
partners, integration of the related technical and 
participatory aspects of the planning process is en­
couraged. 

A II CTPS divisions take part in project-level activ­
ities at various stages of lhe project's development. 
At the envil·onmental impa t statement and project de­
velopment stage, one or more agencies assume major 
responsibility fo1· a project; consultants are typically 
hired to perform planning, environmental, Md desi.gn 
studies. In these instances, the role of CTPS is one of 
secondary still support to the lead agency. For studies 
at the corrido1· planning and preproject stage, CTPS 
plays a more direct role serving as the planning team. 

For project work, the ai·ea coordinator and liaison 
staff members keep contact with the community, pro­
vide info1•mation to agency and consultant staffs, attend 
workshops, and reviAw work products. In some in­
stances, other CTPS divisions provide specific plan­
ning services, such as systems analysis £o1· a project. 

STRENGTHS AND WEAKNESSES OF 
THE APPROACH 

The multiagency app1·oach combines the several key 
agencies that contribute to transpo1·tation policy Jn the 
Boston region . Il has the major advantage of cen­
tralizing decision - making authority, while enabling the 
diverse inputs and conce1·ns of each agency to :influence 
t he process . Tbis type of approach to the MPO is one 
of the ways in which the cooperative facet of the federal 
transportation planning process is ensiu·ecl organiza­
tionally in a way that responds to the bu1·eaucratic con­
cerns of individual participating agencies. Such a 
cooperative i•elation is not necessarily served by des ­
ignating a single regional planning agency as the MPO, 
which may also have the effect of bypassing state stat­
utory authorities vested in several transportation 
agencies. The multiagency approach entails the risk 
of centralizing a large measure of decision making 
latitude in the hands of a small steering group, although 
this group is, in theory responsive to diverse agency 
policies and priorities. Because the agettcies have such 
sb·ong control ovei· the p1·ooess, the decisions regarding 

participation programs may be slanted to resemble 
those of a passive advisory group, rather than of a 
diverse group whose inputs can contribute to a healthy 
regional dialogue. This type of organization for an 
MPO is clearly depende11t on a i·elatively amicable in­
tel'agency relationship; in Boston the i·ole of t he EOTC 
as primus inter pares provides a mediating influence 
and an extremely strong voice within lhe MPO. Without 
such c lear direction, such a formula might be a pre­
scription for internecine conflict. 

The establishment of the adviso1·y JRTC and the 
designation of the CTPS to monitor and facilitate the 
planning process provides a system for participation 
within which several levels of planning and involvement 
are closely linked. This system provides for significant 
mobility of people and ideas between the local and re­
gional levels of concern. The creation of the JRTC ex­
plicitly recognizes the existence of legitimate differences 
of opinion, providing a place and a process for their 
resolution. The system's multilevel structure provides 
a means of entry for new participants to become involved 
!lt th'= project level ::t!:-:d h~11v· c u-.~ oppo:rtunity tv ii& . .rll\;i­
pate in activities at either the subregional or the regional 
level. Tl1is also provides a frequent means for com­
munities to represent legitimate concerns that go beyond 
their own borders and to make these known to others in 
their immediate subregion. The system requires that 
the sponsors retain enthusiasm for bringing new faces 
and concerns into the process. Without such new blood, 
the system and the pa1·ticipants within it can become 
stale. 

The sponsorship of the CTPS by the composite agen­
cies of the MPO has created a professional staff that is 
not bound to the outlook of any individual agency. The 
staff, therefore, has the potential to contribute new 
perspectives and solutions, which might not be likely to 
emanate from the agencies. Also, iLl Massachusetts, 
whe1·e most project development work is done by outside 
consultants, CTPS provides a flexible means to respond 
quickly to technical problems with a built- in capacity 
to deal with the affected community in ways consistent 
with the federal planning process. The organization 
provides a locus for contributed staff from the individual 
agencies and offers a potential training environment for 
the participating agency staff. Most importantly, CTPS 
serves as a bridging device between the agencies and 
the participants and between local and regional concerns. 
This bridging function is of paramount importance in 
developing a regional process that does not lose sight 
of real problems and people. The maj01· opportwrlty 
for conflict in such a model is between the rathe1· ab­
stract and idealized needs and concerns of the regional 
process versus the potential p1·oject and implementation­
related demands of the signatory agencies that comprise 
the MPO. 

GENERAL CONCLUSIONS 

The general form that has evolved for the participatory 
process ln Boston has been strongly influenced by the 
previous experience in the BTPR. The JRTC is similu, 
though not identical, to the BTPR working committee. 
Th CTPS is similar in some respects to the BTPR 
staff; however, the new institutional structure repre­
sents a union of the strengths of the several ke y agencies 
in wayR cons· tent w'th current l'ealities, statutory i·e ­
sponsibilities of t he agencies, and federal process re­
quirements. Although the particutai· mechanisms have 
been slrongly influenced by the past experience, there 
is no reason why lhis model might not be used else­
where if it is adapted to lake a count of local agencies' 



abilities and authorities and has a regional participatory 
mechanism that is tuned to the locality. 

These observations highlight a more general need for 
disseminating information and sharing experiences 
1·egarding the role of and mechanisms for regional partic -
ipation in transportation plamitng amongvarious regions. 
Such exchanges could result in wider application or in­
novative organizational and methodological teclutiques to 
structure the pai·ticipa:tion process to assist in formulat­
ing, endorsing, and implementing sensible regional 
transportation systems to reflect local p1·iorities and 
needs. 
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Selection of effective citizen participation techniques for use in trans· 
portation planning is described as a three-part process: (a) identify on 
the basis of function those techniques that are suitable to the stage in 
the planning process, (b) eliminate any techniques that require the use 
of resources beyond those available to the agency, and (c) select the 
most appropriate remaining technique on the basis of the sociopolitical 
situation in the community. Each part of the selection process is dis­
cussed and applied to 37 participation techniques, including advocacy 
planning, charrettes, hotlines, and surveys. The 37 techniques are classi­
fied as performing the functions of information dissemination, informa­
tion collection, initiative planning, reactive planning, decision making, 
and participation process support and are related to appropriate steps 
in a 19-step analysis of the planning process. Several other functional 
classifications and analyses of the planning process are briefly discussed. 
The resources necessary for implementation of techniques are money, 
time, staff from the agency, expertise, and equipment. Estimates for 
each type of resource have been gathered from the literature for the 37 
techniques. Sociopolitical factors are not easily quantified. Factors 
planners should consider in matching a potential technique to a given 
community are local interest level, attitude, cohesion, expectations of 
the community's role in planning, past experience with participation, 
and median educational level. 

Much of the recent discussion on citizen participation 
has focused on individual techniques. Previous efforts 
to collect and synthesize this material have been in the 
area of transportation planning and were usually encyclo­
pedic in nature. Typically these works suggested se­
lecting techniques by means of elaborate i11teractive pro­
cesses that use classification schemes of up to nine 
dimensions (1, 2, 3, 4, 5). This paper summarizes and 
provides a silnple framework for using that information. 
Transportation planning is used as a specific example, 
but the framework can be applied as well to other types 
of planning. 

Citizen participation techniques are the elementary 
components of a citizen participation progl'am. In some 
situations a certain technique (such as a citizens' ad-
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visory committee) will be very effective; in other situa­
tions the same technique will be totally ineffective. 
Through systematic consideration, effective techniques 
can be selected for different stages of a citizen participa­
tion program. An orderly tlll'ee-step p1·ocess for se­
lecting effective teclmiques would (a) identi.fy by function 
techniques that ue suitable to the stage in the planning 
process being considered, (b) eliminate any technique 
that requfres the use of i·esou1·ces beyond those available 
to the agency, and (c) select the most appropriate re­
maining technique on the basis of the sociopolitical situa­
tion in the community. 

The first step in selecting an effective citizen partic­
ipation technique for a specific stage of the planning pro­
cess is to determine the function of citizen participation 
at that stage. There are six functions that citizen partic­
ipation techniques perform in planning: 

1. To disseminate to the public information about the 
planning p1·ocess; 

2. To collect information, either factual or percep­
tual, as input to the plans that are being developed; 

3. To initiate plans by citizens with assistance from 
the agency; 

4. To collect public reaction to alternative plans de­
veloped by the agency; 

5. To make decisions that reflect a consensus within 
the community on the correct action to be taken; and 

6. To support other e lenients of the participation pro­
cess to operate more effectively (i, p. 18). 

Most stages of the planning process require more than 
one citizen participation function and thus may need more 
than one citizen participation technique. For example, 
when a decision is made on whether to build a facility, 
decision-making techniques are needed, but also needed 
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are techniques that disseminate information to inform the 
public of the opportunity to participate. 

TECHNIQUES CLASSIFIED BY 
FUNCTION 

Some techniques can serve more than one function; for 
example, surveys, which primarily collect information, 
can also disseminate information by letting people know 
that a planning project is under way. The 37 techniques 
described by Rosene1· (6) and the Federal Highway Ad­
ministration (FHWA) (.ij" are outline d below. They are 
classified on the basis -of their primary !1rnctions ( 4, 
p. 19; ~ pp. 60-64). -

Information Dissemination 

1. Public information program: Information is pro­
vided to the public on a particular plan or proposal, usu­
ally over a long period of time. 

2. Drop-in centers: Information distribution points 
p.:;;:i-.-iit a .::itizeu Lu a.:;k. que:;Liun:;, review literature, or 
look at displays concerning a project affecting the area 
in whir.h the center is located. 

3. Hot lines: Telephone answering services con­
nected with a planning process are publicized and used 
to answer citizens directly, to record questions to be 
answered with a later return call, or to provide a re -
corded message. 

4. Open information meetings: Assemblies are held 
voluntarily by the agency to present to the public detailed 
information on a particular plan or project at any time 
during the process. 

Information Collection 

5. Surveys: Structured questioning is conducted of 
a sample of citizens who statistically represent the 
whole population. 

6. Focused group discussion: Small meetings (8 to 
10) are guided by a trained mode1,ator who uses a pre­
pared outline; it is based on the assumption that the 
group collectively has more information and insight than 
lhe individual members (synergy). 

7. Delphi: This method is de signed to systemati­
cally develop and express the views of a panel of indi­
viduals on a particular subject. First, written views 
are solicited on a subject; successive rounds present 
the arguments and counterarguments from the preceding 
round for panelists to respond to as they work toward a 
consensus of opinion or clearly established positions 
and supporting arguments. 

8. Community-sponsored meetings: Assemblies 
organized by a community group focus on a particular 
plan or project in order to provide a forum for discus­
sion of various interest group perspectives. 

9. Public hearings: This method is usually required 
by law when some major governmental program is about 
to be implemented or before legislation is passed. It is 
characterized by procedural formalities, an official 
transcript or record of the meeting, and is open to 
participation by an individual or representative of a group 
to present views. 

10 . Ombudsman: An independent, impartial official 
mediates between citizen and government to seek redress 
for complaints, to further understanding of each other's 
position, or to expedite requests. 

Initiative Planning 

11. Advocacy planning: Affected groups employ pro-

fessional assistance with private funds and consequently 
have a client-professional relationship. 

12. Charrettes: Interest groups (governmental and 
nongovernmental) convene in intensive interactive meet­
ings lasting from several days to several weeks. 

13. Community planning centers: Ongoing local 
bodies independently plan for their community by using 
technical assistance employed by and responsible to a 
community-based citizens group. 

14. Computer-based techniques: Experimental tech­
niques that use computer technology to enhance citizen 
participation. 

15. Design-in and color mapping: Citizens work with 
maps, scale representations, and photographs to provide 
a better idea of the effect on their community of proposed 
plans and projects. 

16. Plural planning: Each interest gl'oup has its own 
planner (or group of plan1ters) develop a proposed plan 
based on the group's goals and objectives. 

17. Task force: An ad hoc citizen committee is spon­
sored by an agency and involved in a clearly defined task 
in the pianmng process . its typical characteristics are 
small size (8 to 20), vigorous interaction between task 
force nJ1d agency, \vcak accountability to the general 
public, and specific time for accomplishment of its 
tasks. 

18. Workshops: Working sessions provide a structure 
for parties to discuss thoroughly a specific technical is­
sue or idea and try to reach an understanding about its 
role, nature, and importance in the planning process . 

Reactive Planning 

19. Citizens' advisory committees: A panel of citi­
zens is called together by the agency to represent the 
ideas and attitudes of their groups or communities. 

20. Citizen representatives on policy-making boards: 
Citizens participate as either appointed or elected mem­
bers of public policy-making boards. 

21. Fishbowl planning: This process involves citi­
zens in restructuring a proposed plan before its adop­
tion; it uses public meetings, brochures (which provide 
continuity between successive public meetings), work­
shops, and a citizens' committee. 

22 . Interactive cable-television-based participation: 
This experimental tool uses two-way coaxial cable tele­
vision to solicit immediate citizen reaction; it is now in 
the initial stages of experimentation on a community 
level. 

23. Neighborhood meetings: Meetings are held for 
residents of a neighborhood affected by a project or plan 
(usually these meetings are held either very early in the 
planning process or when plans have been developed and 
response is needed). 

24. Neighborhood planning councils: Councils for 
specific geographic areas serve as advisory bodies to 
the public agency in identifying neighborhood prnblems, 
formulating goals and prio1•ities, and evaluating and re­
acting to the agency's proposed plans. 

25. Policy capturing: This highly sophisticated, ex­
perimental method involves mathematical models of 
policy positions of interested parties and attempts to 
make explicit the weight and trade-off patterns of an in­
dividual or group. 

26. Value analysis: Various interest groups sub­
jectively rank the consequences of proposals and alter­
natives to articulate community goals against which al­
ternative plans can be evaluated and consensus for one 
alternative developed. 



Decision Making 

27. Arbitrative and mediative planning: Labor­
management mediation and arbitration techniques are 
used to settle disputes between interest groups in the 
planning process. 

28. Citizen referendum: Citizens choose between 
proposed measures via balloting; it may be an official 
statutory technique or unofficial. 

29. Citizen review board: Decision-making authority 
is delegated to citizen representatives who are either 
elected or appointed to sit on a board and have the au­
thority to review alternative plans and decide which plan 
should be implemented. 

30. Media-based issue balloting: Citizens are in­
formed through public media, such as newspapers or 
television, of the existence and scope of a public prob­
lem, alternatives are described, and then citizens are 
asked to indicate their views and opinions in a ballot to 
be returned for counting. 

Participation Process Support 

31. Citizen employment: The direct employment of 
client representatives results in continuous input of cli­
ents' values and interests to the policy and planning 
process. 

32. Citizen honoraria: Payments may be used as an 
incentive for participation of low-income citizens ; hono­
raria differ from reimbursements for expenses in that 
they dignify the status of the citizen and place a value on 
his or her participation. 

33. Citizen training: Participants are instructed in 
technical issues, planning, or leadership. 

34. Community technical assistance: Professional 
staff and technical information and explanations are pro­
vided to interest groups so they may develop alternative 
plans or articulate objections to plans and policies pro­
posed by the agency. 

35. Coordinators or catalysts: An individual takes 
responsibility for providing a focal point for citizen 
participation in a project, is in contact with all parties, 
and channels feedback from citizens into the planning 
process. 

36. Game simulations: Citizens experiment in a risk­
free setting with various alternatives (policies, pro­
grams, plans) to determine their impacts in a simulated, 
competitive environment where no actual capital invest­
ment or real consequences are at stake. 

37. Group dynamics: Interpersonal techniques and 
exercises are used to facilitate group interaction, or 
problem-solving techniques may be designed to highlight 
substantive issues. 

Information dissemination is more than public rela­
tions; it includes techniques to let the public know what 
steps the agency is taking, what opportunities citizens 
have to make an input, what plans have been proposed, 
and what decisions have been made. Information dis­
semination techniques are needed at almost every stage 
of the planning process; information dissemination is a 
secondary function of most citizen participation tech­
niques. 

One type of information collection technique cannot 
collect all the information needed. For instance, identi­
fying the major issues in a community may require com­
munications with a limited number of people on an in­
tense basis through a technique such as focused group 
discussions, but determining the attitudes of the com­
munity on an issue may require communications with a 
large number of people in a more limited manner through 
a technique such as a survey. 
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The public hearing is an information collection tech­
nique often required by law. Public hearings are charac­
terized by procedural formalities. These formalities 
often prevent two-way communication but, when they are 
properly used with other techniques, they assure citizens 
of the opportunity to be heard and provide an official rec­
ord that can be useful in decision making. Public hear­
ings are such a traditional part of the American system 
that their very use often makes a decision-making pro­
cess appear legitimate. 

The use of an ombudsman is another information col­
lection technique that has a special nature. The ombuds­
man receives and acts on complaints from citizens when 
the regular citizen participation process has broken 
down in some way . The ombudsman is usually not used 
as part of a single planning project but rather is used in 
relation to the city or state government in general. 

Most interaction between citizens and the agency takes 
place through initiative planning techniques or reactive 
planning techniques. The former permit citizens to pro­
duce proposals and structure options while the agency 
provides information and technical assistance to the citi­
zens. Initiative techniques require an active and in­
terested public and a cooperative and skilled agency. 
In reactive planning techniques, citizens react to pro­
posals and options developed by the agency so that the 
agency's proposals may be modified. Less public en­
ergy is used in reactive planning than in initiative 
planning. 

Decision-making techniques help a community de­
velop a consensus on an issue. These techniques do not 
replace the legal responsibilities of elected and appointed 
public officials. Some decision-making techniques, such 
as arbitration and mediation, develop compromises and 
resolve conflict while other techniques, such as citizen 
referendums, simply identify the majority position. 

Participation process support techniques make the 
rest of the participation program run smoothly. They 
include techniques like citizen training that provide a 
greater understanding of the planning issues and thus 
allow more effective participation. They also include 
techniques such as community technical assistance, which 
provides citizens with resources that they could not de­
velop on their own. Citizens sometimes view participa­
tion process support techniques as diversions; if they 
are not used appropriately, they may be. 

Other classification schemes based on the functions 
of techniques have been developed . One of them, spon­
sored by the Pennsylvania Department of Transportation, 
uses these categories (3, pp. 3-18 ): (a) notification, (b) 
citize n feedback, (c ) p1:esentation, (ct ) dialogue, (e) 
advice, (f) community staff, (g) task force, (h) negotia­
tion, and (i) monitor. Included in this list of functional 
categories are two techniques, task force and community 
staff. 

Another classification scheme based on technique func­
tion by Smith and others was developed for FHWA (2, p.101). 
It has these functional purposes: (a) to inventory groups and 
define key publics affected by a project, (b) to identify 
key community issues, (c) to identify community priori­
ties and values, (d) to inform publics of meetings and 
events, (e) to motivate the public to participate in com­
munity involvement planning, (f) to predict social and 
physical project impacts on a community, (g) to promote 
direct public interaction in planning and design, (h) to 
resolve conflicts, (i) to monitor actual project impacts 
of recently built highways, and (j) to evaluate the ef­
fectiveness of the community involvement program. 
These are essentially subdivisions of the categories used 
in this paper. 

Schuster and others, in a report sponsored by the U.S. 
Department of Transportation, use function as one dimen-
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sion of a nine-dlmensional classification sch me (1, p. 
125). They list these five functions: (a) clarliication, (b) 
communication, (c) communication with feedback, (d) in­
teraction, and (e) problem solving. This scheme focuses 
on the type of communication that is involved rather than 
on the result of the communication. 

STEPS IN TRANSPORTATION 
PLANNING 

Any planning process can be broken down into several 
steps. The FHWA's 19-step representation of the trans­
portation planning process is an example of how this can 
be done (4, p. 25). The full descriptions of the steps, 
in order,-follow; the cycle can be repeated if necessary. 

1. Inventory and analyze current conditions, trends, 
and problems. 

2. Generate preliminary definitions of development 
issues and policies. 

3. Forecast population and employment on the basis 
~I! ·--1:: ..... ::--
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4. Forecast travel demand on the basis of forecast 
employment and population. 

5. Define transportation needs and objectives. 
6. Develop alternative transportation plans and 

programs. 
7. Make preliminary evaluation of alternatives. 
8. Establish regional or subarea priorities. 
9. Select a program package. 

10. Make level-of-action decisions. 
11. Establish annual (or biennial) action program. 
12. Refine location and design alternatives. 

17. Prepare final design plans, engineering plans, 
and cost estimates. 

18. Implement and construct. 
19. Operate and evaluate. 

As an aid to identifying techniques that are function­
ally suited to the various steps, a matrix can be gen­
erated by arraying these steps down one side of a chart 
and the process-linked techniques across the chart. An 
example of how this can be done is shown in Figure 1, 
which was derived from the FHWA manual (4, p. 25). 
When a g roup of techniques suitable for a p a°iticular stage 
of planning has been identified, the next step is to elim -
inate techniques that l'equire more resources than the 
agency has available. Resources may be grouped under 
five headings: 

1. Money-the funds needed for purchasing supplies, 
hiring consultants, paying honoraria, and so on; 

2. Time-the calendar time required to prepare and 
put into operation a given technique; 

3. Si.ail: of foe agency as contl'astect to consultants; 
4. Expertise needed to put a technique into operation; 

5. Equipment required for a technique. 

Possible limitations of resources can be reduced if 
provision is made for citizen participation at the very 
beginning of the project. This will give the longest 
pel'iod of time (or planning and the greatest opportunity 
to locate funding, obtain allocations of staff, locate or 
train e x1Jerts, and acquire special equipment . 

13. Analyze in detail environmental impacts and engi-
Table 1 synthesizes estimates of the resou1·ces requi1·ed 

fo1· the 37 techniques(; 1 !, ~ . Specific dollar amowits 
are given under the money heading whenever possible; 
t he prices are as of 1975. For some teclmiques only 
subjective estimates of expensive or not too costly were 
available. These were used although they come from 

neering feasibility. 
14. Write draft environmental impact statement. 
15. Write final environmental impact statement. 
16. Make decision on whether to build facility. 

lnfonnllian Figure 1. Citizen participation in the 
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Table 1. Besources and techniques. 

Technique 

1. Public information program 
2. Drop-in center 
3. Hot line 

4 . Open inform ation meeting 
5. Survey 

6. Focused gr oup discus s ion 
7. De lphi 
8. Community -sponsored m eeting 
9. Public hea ring 

10. Om budsm an 
11 . Advocacy planning 
12. Cha rrette 
13. Community planning cen te r 
14. Community- based technology 
15. Des ign-in and color mapping 
16. Plu ral planning 
17 . T as k forc e 
18. Workshop 
19 . Cit izens' adviso r y committee 
20 . Citi zen r epresentati ve 
2 1. F ishbowl planning· 
22. Inte ractive cable TV 
23. Neighborhood meeting 
24 , Neighborhood planning council 
25. Poli cy capturing 

26 . Valu e analys is 
27 . Arbitration and medi a tion 

28. Citizen r e ferendum 
29. Cit i zen review board 

30. Media-based issue balloling 
31. Citizen employment 
32. Citizen honoraria 

33 . Citizen training 
34. Community technical a s sistance 
35. Coordinator o r cataly s t 
36 . Gam e simula tion 

37. Group dynami cs 

Money 

$5 ooo to 50 ooo 
Can be costly 
$2 000/week for recording equip ment 

24 h/d, $40 inst a llation tee 
Varies widely 
$3 to V m•lled questionnaire, $IO to 

15/ tclcpl•one interview, $15 to 30/ 
personal interview with basic anal­
ysis of data 

Varies 
Can be costly 
Relatively little 
$500 to 25 000 
$18 000 to 40 000 annual salary 
$20 000 to 100 000/year 
$15 000 to 250 000 
$60 000 to 200 000/year 
Varies widely 
Less than $100 to 5 000 
$50 ODO to 100 ODO/community group 
Relatively little 
$500 to 2 000 
$20 ODO to 60 ODO 
Very little 
Relatively costly 
Costly 
Relatively little 
$20 000 to 100 000/year 
$10 to 20/computer regression anal­

ysis; $40 000 for interactive co m­
puter graphics program 

Many cost factors 
$200 to 250/d for arbitrator or 

mediator 
$5 000 to 40 000 
Depends on amount needed for 

honoraria and citizen training 
$ 17 500 to 1.5 million 
$5 000 to 10 000/employee 
For each person: at least $10/meet­

ing or $25 to 50/d; higher if repay­
ing at actual payscale 

Varies widely 
Varies 
$20 000 to 30 000 annual salary 
$100 to 500/d for existing game; 

$10 000 to 2 million to develop new 
game 

$150 to I 000/d for leaders ; $1 600 
for purchase of videotape equipment : 
$16 for 30 min of tape 

various source s and have no standard scale. Time re­
qui r ed to institute a technique is estimated on a three ­
point s c ale (~, p. 71 ): (a) low = less than 1 month, (b ) 
medium = between 1 and 2 months, and {c ) high =more 
than 2 months. 

Time 

Medium to hig h 
Medium 

Low 
Low 

Medium to high 
Medium to high 
High 
Low 
High 
Low to medium 
Low to medium 
High 
Medium to high 
Low to high 
Low to medium 
High 
Low to medium 
Low to medium 
High 
Low 
Medium to high 
Not available 
Medium 
Medium 

Medium to high 
High 

High 
Medium to high 

High 
High 
Low to medium 

Low 
Low to high 
Medium to high 
High 

Medium to high 

Medium 

Staff 

Medium to high 
High 

Low 
Medium 

Medium 
Medium 
Low 
Low 
Medium 
High 
Low 
Medium 
Low 
Low 
Medium 
High 
Medium 
Medium 
Medium 
Low 
Hig:h 
Not availab le 
Medium 
High 

Medium 
High 

Medium 
Low to medium 

High 
Medium 
Low 

Low 
Medium 
Low to high 
Low 

Medium 

Low to medium 

Expertise 

No 
No 

Nu 
No 

Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 
No 
No 
No 
Yes 
No 
No 

Yes 
Yes 

Yes 
No 

No 
Yes 
No 

No 
Yes 
No 
No 

Yes 

Yes 

Equipm e nt 

No 
Yes (mobile center/ 

Yes 
No 

Yes 
No 
No 
No 
Yes 
No 
No 
Yes (overnight facility) 
No 
Yes 
Yes (models) 
No 
No 
No 
No 
No 
No 
Yes 
No 
No 

Yes 
Yes 

No 
Yes 

No 
Yes 
No 

No 
Yes 
No 
No 

Yes 

Yes (videotaprng) 
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4. The community's expectations of the role it should 
play in the planning process, 

5. The community's past experience with citizen 
participation, and 

6. The community's median level of education. 
Qualitative estimates of the staffing required for many 

participation techniques used the following scale (5, pp . 
20-21) : (a) low= no significant commitment of staff 

Selections must be made subjectively, but they should 
be based on the objective information obtained from these 
factors. This is where the judgment and the experience 
of the individual who is running the community participa­
tion program come into play. These six factors do not 
lend themselves to being arranged in a matrix or to quan­
titative analysis. 

time or skills after a possibly substantial initial effort 
to institute a technique; (b) medium = short term, in­
tensive effort for each occurrence; and (c) high = signif­
icant commitment of some staff members for more than 
1 month. Expertise is rat ed on a two-point scale accord­
ing to whether a technique requires skills and knowledge 
beyond that usually possessed by transportation planners 
(~, pp. 72-95). These ratings have been freely combined 
with those from other references to the need for special 
skills. Similarly, the column for equipment indicates 
whether a technique requires specialized equipment be­
yond the usual clerical supplies the agency is assumed 
to have available. 

After determining which techniques are functionally 
suitable and eliminating those that require resources 
unavailable to the agency, the techniques most applicable 
to the sociopolitical situation of the community should 
be selected. At least six factors should be considered: 

1. The community's interest in the topic, 
2. The community's attitude toward the topic, 
3. The community's cohesion, 

In communities where the level of interest is high, 
different techniques are necessary and more appropriate 
than in communities where the level of interest is low. 
For example, the information dissemination technique 
of hotlines will not work if there is not enough interest 
in the community for people to make the telephone calls 
that start that process. The level of community interest 
in the topic can be determined by reviewing local news­
papers, talking with community leaders, and using such 
community participation techniques as focused group 
discussions, delphi, or surveys. 

When a community has already developed an opinion, 
all alternatives may not receive fair consideration. The 
process may benefit from the use of special t echniques. 
Game simulations, for example, may help by malting the 
participants more sensitive to issues that they have not 
considered. The community's attitude toward the topic 
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can be identified in ways similar to those used to deter­
mine the level of community interest. 

The cohesiveness of the community determines the 
ease with wllich consensus can be developed on a proper 
course of action. If opposing interests exist in the com­
munity, conflict resolution techniques such as mediation 
may be needed. The level of community cohesion is less 
easily measured than are some of the other sociopoliti­
cal factors. It is influenced by such factors as the com­
munity's mobility, ethnicity, and range of income levels. 
Some of these factors can be found in statistical publica­
tions and others by talking with people in the community. 

The community' s expectations are important because 
they can determine which techniques the community will 
consider legitimate. Past experiences affect the com­
munity's expectations. The community's e>..-pectation 
of the i·ole the public should play in the plamling process 
can be dete1·minecl by talking with community leaders or 
by using surveys and other information collection tech­
niques. 

The community's past experience will affect the com­
muuity's upiniOiJ. of plas1neii:s. It unty cause ihe commu­
nity to expect certain levels of power in decision maldng. 
It may also have generated the dev 1 pment of certai:l 
interaction and leadership sldlls in the community. 
These factors should be considered when selecting ap­
prop.riate techniques. The community's past experience 
can be learned from interviews with knowledgeable 
people in the community and in local planning organiza­
tions. Records can be found in back issues of the local 
newspapers and sometimes in the files of the planning 
agency itself. 

The median educational le vel of a community is an 
important indication of the expected success of certain 
techniques. For example, fishbowl planning relies heav­
ily on the reacting and writing skills oE the participants; 
it will probably fail in a community where the educational 
level is low. The median educational level oC a commu­
nity can usually be determined from census data. 
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Fiscal Planning and Highway 
Programming: The Pennsylvania 
Response to a Changing Environment 
Theodore H. Poister, Institute of Public Administration, 
Thomas D. Larson, Pennsylvania Transportation Institute, and 
Srikanth Rao, College of Business Administration, Pennsylvania State University 

Many states face a changed era of highway programming and administra· 
tion, an era characterized by a highly uncertain and pessimistic outlook 
for fiscal resources, escalating costs, and mounting environmental and 
other operational constrainu. This paper discusses this changing en· 
viron111ent in Pennsylvania arid consequent developments in the state's 
highway program and programming process and relates them to trends 
in other states. Major issues described include the forecasting of fiscal 

resources, development and delineation of program alternatives, recogni­
tion and resolution of trade·olfs among highway program elements (for 
example, capital versus maintenance efforts}. and programmatic alloca­
tion and administration of capital investments. 

Many state highway programs are experiencing severe 



financial difficulties. National economic problems are the 
most immediate causes ofthefiscalcrises. Greatly in­
creased gasoline prices have caused fuel-dependent 
revenues to level off, and construction costs are beset 
by tremendous rates of inflation. These recent fiscal 
problems are also caused by long-standing trends in 
highway financing and programming. Specifically, very 
generous federal assistance for highway construction 
has encouraged large-scale construction programs with­
out adequate consideration of the maintenance require­
ments of these new facilities, for which federal aid has 
not been available. Also, the attempt to capture all 
available federal aid for construction has encouraged 
construction programs at the expense of maintenance 
programs. The practice of financing construction 
through bond issues can produce escalating debt service 
requirements, which eat up revenues that might other­
wise be used for maintenance. 

Large decreases in their real purchasing power and 
their inability to adequately fund operating activities 
have spurred several state highway and transportation 
agencies to immediate action. Many have adopted aus­
terity measures that only a few years ago would have 
been drastic, if not unthinkable. This paper discusses 
the changing environment of highway financing in Penn­
sylvania and consequent developments in the state's 
highway program and programming process and relates 
them to trends in other states. 

In this paper, we draw on our work in continuing 
policy analysis for the Pennsylvania Department of 
Transportation (PennDOT) regarding its highway pro­
gram. Two projects in particular-one involving the 
allocation of construction funds and the other involving 
a broader fiscal review of the whole highway program­
illustrate the recognition of this changing environment 
and the development of responses to it. The issues in­
volved represent the kinds of problems that face many 
states at present and the constraints that must be met in 
what appears to be a new era in state highway program­
ming and administration (!_,~.~). 

ALLOCATION FORMULA STUDY 

Pennsylvania selects projects for inclusion in its capital 
program according to an allocation formula adopted by 
the Pennsylvania Transportation Commission. Tradi­
tionally, this formula has involved some weighted com­
bination of factors designed to indicate needs and there­
by produce an acceptable distribution of resources. 
However, in 1974, dissatisfaction with the prevailing 
formula led the commission to request that its advisory 
body, the State Transportation Advisory Committee, re­
view the entire allocation procedure. The studyfocused 
on the allocation of highway funds because (a) they ac­
counted for most of the state spending, (b) highway im­
provement throughout the state was urgently needed, and 
(c) this subject had long been in the public eye (i)· 

The commission was the arbiter of the allocation 
procedure, and the allocation occurred only for capital 
expenditures on state-administered highways. At the 
time of the study, all federal aid and bond funds avail­
able for capital improvements were subject to allocation 
with one major exception: federal aid for the Interstate 
and Appalachian highway systems. The prevailing al­
location formula for the remaining federal aid and the 
bond funds consisted of an equal weighting scheme for 
each county's share of motor vehicle registrations, 
kilometers of state-administered road, and daily ve­
hicle kilometers of travel. In the budgeting process, 
sufficient lead time was provided for preliminary, engi­
neering, and other studies on an ad hoc basis. Local 
units, therefore, often demanded increased funding so 
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that a sufficient backlog of projects could be maintained 
and used when any of the active projects ran into delays. 
Finally, the allocation procedure permitted contract 
awards on a first come, first served basis, with no 
ceiling on the amount expended in a county. This pro­
cedure failed to compensate those regions, particularly 
urban areas, that encountered difficulty in bringing 
projects to the contract award stage (for example, be­
cause of environmental opposition) . This often resulted 
in large imbalances between allocations and contract 
awards; no accounting system existed to guarantee that 
all counties would ultimately get their allocations. 

The foregoing characterizes the prevailing situation 
at the time of the advisory committee's study. The 
initial problem confronting the committee was one of 
immediately developing an allocation procedure to per­
mit preparation of the biennial 12-year improvement 
program as mandated by state law. The interim mea­
sure sought, then, was one for resolving the multiple 
problems of 

1. Intense competition for the capital improvement 
funds by counties in a situation that is exacerbated by 
inflation, cost escalations, and mounting debt service 
obligations; 

2. Intense rivalry between urban and rural areas 
that is aggravated by constraints on the use of certain 
federal aid funds and alleged differences in the manner 
in which needs had been estimated between urban and 
rural regions; and 

3. Charges that the prevailing allocation formula, 
which used a weighted combination of socioeconomic 
parameters, did not adequately reflect needs and was 
therefore inequitable. 

In order to resolve these problems, the committee 
broke the allocation issue down into a number of ele­
ments and analyzed options for each separately at first, 
and then analyzed them together in terms of composite 
effects. Its short-term recommendations addressed 
(a) the treatment of federal aid funds, (b) the establish­
ment of a discretionary fund and guidelines for its use, 
(c) allocation procedures for bond funds, (d) the rela­
tionship between the award schedule and allocation, and 
(e) the structure of the capital program. In what fol­
lows, the actions described are those that were recom­
mended by the committee's study report and were then 
adopted by the commission (exceptions are noted). 

Federal Aid Funds 

The different way of treating federal aid funds arose 
because some of these funds were designated for specific 
uses (e.g., Interstate, Appalachian, and urban system 
funds), while others (e.g., primary and secondary 
funds) were not so constrained. The urban system 
funds, for example, were earmarked for urban areas 
that have populations of 5000 or more, and they were 
to be apportioned according to a formula developed by 
the state. However, urban areas that have populations of 
200 000 or more were entitled to the funds "attribut­
able" to them. In addition to these provisions, other 
complexities were introduced by (a) consideration of 
different federal, state, and local matching propor­
tions; (b) ability to reallocate limited funds among 
eligible systems; and (c) ability to reallocate urban (but 
not rural) highway funds for transit. 

Clearly, weaving these diverse federal fiscal policies 
into the state's allocation process was a complicated 
task. According to the committee's report, congres­
sional intentions would be best served and equitably 
applied if each federal fund was separated and individ-
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ually allocated according to its own appropriate cri­
terion. Therefore, the primary, secondary, and urban 
extension funds were allocated to all counties on the 
basis of the relative proportion of kilometers of each 
system in each county. The urban system funds were 
allocated to the urban areas on the basis of relative 
population within these areas. 

To maintain some flexibility in the allocation process, 
the committee recommended that the commission 
establish a discretionary fund to be allocated outside of 
the formula. This recommendation was accepted by the 
commission, and the fund amounted to 15 percent of the 
state bond revenues for highway capital improvements. 
The committee suggested (although the commission has 
not yet formally accepted) that the first call on this fund 
be given to emergency road and bridge improvements. 
Projects to rectify major system gaps would have the 
second call. Next, this fund could be used for con­
tingency projects in areas that encounter difficulty in 
awarding contracts to start projects. Any balance re­
maining in the fund would revert to the counties in 
;l_r~0!"d?.nre '.1.rith a f0r?Tiula described bclcvl. 

State Bond Funds 

The interim procedure used to allocate the state bond 
funds weights the relative urban and rural needs in each 
county by a policy variable referred to as the urban­
rural split. The relative urban and rural needs were 
estimated by performing correlation and regression 
analyses on selected socioeconomic variables com­
pared with the results from t he Pennsylvania portion of 
the 1972 National Transportation Needs Study. The 
urban-rural split adopted by the commission was 55-45. 

If a county awards contracts in excess of its alloca­
tion over a given time period, a number of actions could 
be taken in the next period to restore the balance. One 
possibility proposed by the commiltee (and eventually 
adopted by the commission) was to use a period o! 2 to 
4 years as a model for awarding contracts during the next 
2- to 4-year period. Anolher option would be to reduce 
the number of projects budgeted, an action that even­
tually affects contract awards because there will be 
fewer projects available to award. 

During the committee's study, modification of the 
structure of the 12- year improvement program was sug­
gested to give local planners greater Ilexibility in de­
veloping candidate projects. The inflexibility in t11e 
current program structure arises from two characteris­
tics of our transportation scene: (a) the greater con­
cern with environmental facto1·s and community values, 
which frequently delays or halts budgeted projects, and 
(b) the long Lead time generally required to bl'ing projects 
to fl'uition. 

For these reasons, local planners should be allowed 
to develop contingency plans. The structure of the im­
provement program has to be modified so that it will 
consist of three classes, each of which would possess 
different planning and budgeting actions. Class 1 would 
include projects for which corridor location studies and 
envil·munental impact statements had been completed. 
Class 2 would include projects 3 to 6 years away from 
contract award. Class 3 would include projects mo1·e 
than 6 years away from contract award. The first two 
classes would be fiscally constrained; the third would be 
fiscally unconstrained but would have its projects ranked 
in pl'iority order. Due to constraints on its time and 
resources, the committee stopped short of full endorse­
ment for this proposed alternative structure but noted 
that the proposal clearly merited further consideration. 

Programming Implications 

Several of the recommendations have important implica­
tions for highway fund programs within the new context 
of scarce resources. First, the recommendation that 
actual contract awards be tied more directly to the 
dollar amounts allocated to the counties reflects a 
recognition of the changing environment of state highway 
finance. The past policy of open-ended award of con­
tracts in a county, constrained by the total resources 
available statewide but not by county ceilings, facilitated 
the (unstated) objective of building as many kilometers 
of highway as possible in any single year and making use 
of all available federal funds. Apparently, if almost 
unlimited resources are available, imbalances between 
a county's allocation and the amount of contracts awarded 
are not really a problem because there will be sufficient 
funds for all projects that counties have under construc­
tion. When funds are limited, however, counties that 
lose projects on environmental or other grounds would 
be penalized if they could not be assured that their al­
iocated amounts woulct be available for replacement 
projects. 

Second, the proposed three-tier program structure 
attempts to impose fiscal restraint on the programming 
process while providing the flexibility for contingency 
plattning. Although local officials may feel a need to 
consider alternative projects, the purpose of this pro­
posal is to ensure that the number of projects moving 
into the advanced stages of the programming process 
are scaled down to a level that can actually be accom­
modated by the anticipated available financial resources. 

Third and most important, the recommendation of a 
discretionary fund that would not be subject to the alloca­
tion formula is a significant move toward the concept of 
statewide allocation of highway funds . The possibility 
of abandoning the county allocation altogether was not 
seriously considered by U1e advisory committee, but 
the commitlee did recognize that, given a shortage of 
available funds, some provision was necessary to en­
sure that emergency improvements and projects that 
might have a high priority from a statewide perspective 
could be given special consideration apart from in­
dividual county programs. 

The traditional procedure of allocating highway funds 
first to county axeas and then to 1'a1·ticular prnjects is 
based primarily on the concept of geographic equity· 
tllat is, eve1·y county should be assw·ed of its fail· share 
of projects. In the p1·evailing allocation formula, motor 
vehicle registrations and vehicle kilometers of travel 
m!.ght be considered as rough indicators of highway­
related revenue generation and could thus serve to 1·e­
turn funds to their geographical source. State­
administered road kilometers, on the other hand, 
might be considered a i·ough surrogate for needs; the 
adopted urban-rural split was intended to further temper 
the allocation for the greater needs of w·ban areas. 

Each proposed project is, of course, subjected to 
economic analysis and some benefit/ cost criterion and 
within counties the priority ranking of projects might be 
based on economic efficiency. The point is that t he 
statewide allocation is based primarily on equity criteria 
and secondarily on needs criteria. Such a policy can 
result in discrepancies between the composite program 
of county projects and the priorities that would be estab­
lished on the criterion of maximum benefits from a 
statewide perspective. If financial resources are 
abundant, this may have little or no practical significance 
but, if resources are scarce, the issue may be critical. 



PENNDOT FISCAL REVIEW 

In response to a number of developments in the highway 
program {including difficulties in implementing the con­
struction program, increasing deficiencies in the main­
tenance program, and tremendously increasing costs in 
both areas), the Pennsylvania Secretary of Transporta­
tion and the transportation commission established a 
top-level task force to look into PennDOT's financial 
problems. The task force's work clearly demonstrated the 
connection between fiscal planning, systems planning, 
and programming, and it is instructive for the analytica l 
approach employed . 

Because the highway program accounts for about 90 per­
cent of the department's budget, the fiscal review task 
force concentrated on the broad policy issues involved 
in the 'funding, allocation, development, and implementa­
tion of highway programs ; particular attention was paid 
to the fiscal management process . lt evaluated the 
problem in dolla:r terms, identified the critical !actors 
contributing to the problem and the control points for 
dealing with it, analyzed the implications of alternative 
program strategies, and made recommendations regard­
ing financial, programmatic, and managerial policies 
(5,6). 
-The task force's approach was to compare forecasts 

of the revenues available to the department based on 
varying assumptions with projections of resource re­
quirements based on alternative prognm strategies. A 
systems appr oac h was used to hlghlight the constraints 
imposed on program size and content by revenues and 
other factors, as well as the interactions among certain 
program decisions. 

Much of the analytical work concerned the develop­
ment of adequate forecasts of revenues, based on the 
functional relations modeled in Figw·e 1 (§..'.?)· Briefly, 
the motor license fund is credited with revenues from 
three sources: state user tax revenues, federal aid 

Figure 1. Flow chart for computing liquid fuel tax proceeds. 
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apportionments, and new bond issues. The state user 
tax revenues include those generated by fuel taxes, 
whose proceeds are determined by tax rates and fuel 
consumption, which is itself determined by such factors 
as vehicle kilometers, fuel efficiency, fuel prices, and 
the elasticity of travel demand with respect to fuel price. 
Federal aid appo1·tionments are determined by the same 
factors and, in addition, by the interest rate for highway 
trust fund income and the apportionment factor for Penn­
sylvania (sequence not shown). Bond funds were not 
forecast as such because they are set exogenously rather 
t han being determined endogenously. 

Sensitivity analysis was conducted using this model to 
develop separate forecasts of motor license fund rev ­
enues for the next several yea1·s based on differing as­
sumptions about the values of the input pai·ameters. 
These assumptions regarding factors such as growth in 
vehicle kilometers traveled and fuel price were varied 
to represent alternative income scenarios, including a 
null case that reflected existing trends, as well as more 
optimistic and pessimistic scenarios. The optimistic 
scenario included provision for a 0. 5 cent/ L {2 cents/ 
gal) tax increase in the liquid fuels tax-from 2.4 to 2.9 
cents/ L (9 to 11 cents/ gal). Taken together, the result­
ing set of forecasts represented the likely range of 
revenues for the next several years. 

Program Alternatives 

In order to evaluate the implications of the revenue 
forecasts for PennDOT's highway programs, various 
levels of construction programs were specified in dollar 
terms and the costs were determined for alternative 
levels of maintenance activities. The levels of con­
struction progra ms were defined as Cl-those with 
only enough new bond issues to meet past commitments 
for contract awards, C2-new project starts made pos­
sible by $100 million in annual bond issues , ancl C3-
new project starts permitted by 200 million in amrnal 
bond issues. Average bond issues for highway con­
struction from fiscal year 1970 to fiscal year 1976 were 
more than $200 million annually. 

Five levels of maintenance activities were described 
and their costs determined· they ranged from a com­
plete and highly desirable maintenance p1·ogram (Ml) 
through a no-frills program (M2) to a minimal, la:rgely 
unacceptable program (M5). 

Ml-Maintain all roads, shoulders, bridges, guard­
rails, and so on at normal recommended standards. Do 
catch-up work at a rate that would eliminate backlogs 
on r esurfacing, bridge upgrading, and widening narrow 
roads in 12 years. Replace substandard guardrail over 
25 years . Keep all roadways enerally free of ice ancl 
snow 95 percent of the time and have limited-access 
l'oads bare witlun 2 h aitex a storm. Maintain sign and 
line painting and vegetation control at normal standards . 

M2-Maintain roads, bridges, and the like at Ml 
level on limited-access and primary highways, but re­
duce maintenance on secondary and rural roads. Elim­
inate work that affects aesthetics only. Do catch-up 
work to eliminate backlog of resurfacing, bridge up­
grading, guardrail replacement, and road widenfog over 
25 years . Permit snow accumulations of 7.6 cm (3 in) 
on secondary roads and 12 .7 cm (5 in) on rural roads. 
Remove half of picnic tables from roadside rest areas. 
Do cleanup sel'Vices only for saiety reasons. 

M3-Do only 3200 km (2000 miles) of resurfacing and 
surface treatment. This will increase backlog by 800 
km/ year (500 miles/ year). Otherwise keep maintenance 
at M2 level. Do catch-up work in guardrail replace­
ment and road widening on 30-year schedule. Reduce 
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snow removal during nonpeak hours from 9:00 p.m. to 
4 :00 a.m. Reduce grading, restabilization, and dust 
control work on unpaved roads by 10 percent and on 
shoulders by 25 percent. Do only 50 percent of required 
public service facility work. 

M4-Keep highways in M3 condition, but permit de­
terioration that will significantly affect capital invest­
ment. Put major emphasis on roadway maintenance 
and little or none on shoulders, service facilities, and 
so on. Reduce preventive maintenance by 85 percent. 
Upgrade serious bridge deficiencies on 50-year sched­
ule. Do not replace guardrails. Eliminate snow re­
moval from 9:00 p.m. to 4:00 a.m. Discontinue mainte­
nance of route markers and other signs, and do only 80 
percent of required line painting. Reduce mechanized 
patching by 50 percent. Clean drainages only when 
completely clogged. 

M5-Keep highways open but in a very poor state. 
Deficiencies will affect highway safety. Patch and 
surface-treat roads only on priority basis with em­
phasis on alleviating structural damage. Do 2 5 percent 
of required bridge maintenance. and reoair structural 
damage to bridges. Put up no snow fences, and do all 
snow removal with department forces. Paint center 
line only on Interstate, primary, and secondary roads; 
paint no rural roads. Do not maintain warning signs and 
regulatory signs for night visibility. Do clean up and 
vegetation control work only for safety. Replace guard­
rail only in hazardous situations. 

In addition to basic differences in the level of preven­
tive maintenance these programs would provide, they 
differ substantially in how they deal with the backlog of 
deficiencies which are estimated to represent a total 
cost of $860 million. The Ml program would complete 
this catch-up effort in 12 years, while M2 would do so 
in 25 years; the 3 lower Levels would never completely 
eliminate these deficiencies. 

Trade-offs between the construction and maintenance 
components of the highway program were analyzed by 
examining the linkage from bond issues to future debt 
service and maintenance funds. Since bond revenues 
and federal funds can be used only for construction, 
maintenance must be funded solely out of the state user 
tax revenues. The maintenance function actually has 
last call on these funds after fixed obligations to counties 
and municipalities have been covered, mandated pay­
ments to other departments such as the state police have 
been made, debt service has been paid, and such Penn­
DOT activities as general administration and safety and 
licensing have been accounted for. Thus, given an 
amount of state user tax revenues and the amounts set 
aside for fixed obligations, mandated payments, and 
general administration, the use of funds for debt ser­
vice and maintenance is unlikely. 

The critical issue, caused by a shortage of funds, 
then, is the trade-off between present expenditures on 
construction and future maintenance budgets. The most 
important aspect of this relation is that, if bonds are 
issued to finance construction projects, a greater share 
of the state user tax revenues will be required in future 
years for debt service; thus, less money will be avail­
able for maintenance. Furthermore, within the con­
straint of the allocated federal apportionment, the amount 
of federal aid actually used by PennDOT is determined 
by the amount of matching funds made available through 
bond issues. Thus, the decision to use, postpone, or 
forfeit federal funds directly affects the resources avail­
able for maintenance. In addition, a ceiling imposed on 
the proportion of state revenue that can be used for debt 
service can constrain the amount of new bonds that are 
issued. 

Assuming that the costs of general administration will 
continue to consume roughly 30 percent of the state­
generated revenues made available to PennDOT, the 
trade-off between construction and maintenance can be 
shown by the following equation: 

M = Z - W - Y* - Y 1 /1.43 (I) 

where 

M maintenance expenditures in a given year, 
Z total state -generated revenue, 

W fixed obligations and mandated payments, 
Y* debt service on past bonds, and 
Y1 debt service on new bonds. 

This relation would be expected to hold as long as the 
policy of financing construction projects with revenue 
bonds continues (~). 

Findings 

Revenue forecasts using the three scenarios showed 
substantial variation by fiscal year 1980-1981. The 
scenario based on continuation of past trends yielded a 
forecast of $819 million for fiscal year 1977 in state 
user tax revenues, the pessimistic scenario yielded 
$ 790 million, and the optimisitc scenario yielded $ 940 
million. By fiscal year 1981 this spread will widen to 
roughly $ 900 million for the null scenario, $ 760 million 
for the pessimistic scenario, and $1123 million for the 
optimistic scenario. Comparisons between estimated 
program costs and projected revenues were based on 
the null scenario forecasts as the best point estimates 
of revenues, given no change in tax rates. 

Debt service has escalated rapidly in the past decade 
from roughly $12 million in fiscal year 1965 to $179 
million in fiscal year 1976-1977, as shown in Figure 2. 
The debt service on bonds that were issued in the past 
and on those additional bonds that will be issued to meet 
past contract commitments will peak in fiscal year 1980 

Figure 2. Estimated debt service on past bonds and additional bond 
issues. 

w 
(.) 

300 

~ 150 
w 

"' 
lii 
w 
0 

JOO 

,/\roebl Service on Ad:litional 
,,/ \ ~~~5Million Annual Bond 

, I 

' \ I I 
,/ \ 

/ \ 
I I 

I I 
I I 
I I 
I I 

\ 

Oebt Service on 
Past Bo~ds 

\ 

' \ 
'• , _______________ _ 

1970 1975 1980 1985 1990 1995 2000 2005 2010 2Dl5 2020 
FISCAL YEAR 



at roughly $210 million . This amounts to 31 percent of 
the forecast state-generated revenue that will be avail­
able to PennDOT. If additional bonds are issued at a 
level of $ 100 million annually (the C2 construction pro­
gram), the debt service would peak in fiscal year 1995 
at more than $325 million. After fiscal year 2005 it 
would level off at roughly $176 million/ year. 

The estimated costs for the five levels of maintenance 
programs for fiscal year 1976-1977 ranged from $447 
million for Ml down to $252 million for M5. These esti­
mates were then projected for subsequent years by as­
suming a 5 percent inflation factor. Table 1 shows a 
comparison of these projected costs and the revenues 
expected to be available for maintenance, assuming 
that state user tax revenues in the future are those fore­
cast under scenario 1, the null case, and assuming that 
the only additional bonds to be issued will be those re­
quired to meet past contract commitments (C 1). 

Table 1. Effect of bond program C1 on maintenance in scenario 1. 

Costs ($000 OOOs) for Fiscal Year 
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Given the impact of past bond issues, not to mention 
future bonds, on the current maintenance program, we 
decided to examine the revenue deficiencies for the 
minimum adequate maintenance program, M2, along 
with various levels of construction financed on a pay­
as-you-go basis. The results are shown in Table 2. 
For maintenance only, the deficiencies would require 
tax increase of 0. 5 cent/ L (2 cents/gal), while still 
more funds would be required to undertake additional 
construction projects . A modest construction program 
($50 million state share ) would require only marginally 
increased funds in the first year due to the lag time in 
implementation, but the full $ 50 million would be re­
quired annually by fiscal year 1979-1980. 

RECOMMENDATIONS AND CONCLUSIONS 

The fiscal review produced several recommendations. 

Item 1976-1977 1977-1978 197 8-1979 1979-1980 1980-1981 

State revenue 819 .2 838 .4 
Expenditures 

Payments to municipalities 85.3 86.9 
Payments to other departments 108.4 113.8 
Debt service (program Cl} 179.5 192.9 
Nonmaintenance activities 133. 8 ~ 

Total 507.0 527.0 

State revenues available for maintenance 312.2 311.4 
Cost of maintenance programsti 

Ml 447.4 469.8 
M2 388.3 407.7 
M3 346.0 363.3 
M4 293.9 308.6 
M5 252. 5 265.1 

aTaken as 30 percent of the three preceding items subtracted from state revenue. 
bUsing an inflation factor of 5 percent. 

858.3 

88.5 
118.2 
206. 6 
133.5 

546. 8 

311.5 

493. 3 
428.1 
381.5 
324. 0 
278 .4 

The table shows that maintenance resources will in­
crease in fiscal year 1979-1980 and fiscal year 1980-
1981, but they will not increase as fast as maintenance 
costs will . The results of these comparisons are quite 
stark: Given revenues that are expected on the basis of 
past trends, no increase in state user tax rates, and no 
new construction beyond projects whose contracts have 
already been awarded, the only maintenance levels that 
can be afforded are M4 through fiscal year 1978 and M5 
after that. This is clearly inadequate . Thus, if there 
are no new funds, PennDOT cannot afford to maintain 
its present highway system, even if the construction 
program is halted altogether . A similar analysis was 
made assuming that PennDOT continues a large-scale 
construction program that requires $200 million in bond 
issues annually (C3). The results showed that, because 
of the interrelationships among the highway programs, 
the resources available for maintenance would decrease 
substantially; by fiscal year 1980-1981 the budget would 
not even support the M5 level of maintenance. 

879 .0 900 ,5 

90.1 91.9 
123.3 128.5 
211.6 209 .3 
136.2 141.2 

561.2 570 .9 

317.8 329 . 6 

518.0 543. 8 
449.5 472 .0 
400.6 420.6 
340.2 357 .2 
292.3 306.9 

If implemented, they would make dramatic changes in 
the programming and financing of PennDOT's highway 
activities. First, the task force recognized that the 
present balance between construction and maintenance 
is untenable and urged that priorities be reversed to 
ensure that maintenance needs are met before new con­
struction projects are authorized . It recommended that 
top priority be placed on the M2 maintenance program­
the no-frills preventive maintenance effort and the re­
duction of deficiencies over the next 25 years. A fuel 
tax increase of 0.5 cent/ L (2 cents/ gal) was recom­
mended to finance the maintenance effort. 

As the second priority, the task force recommended 
a limited construction program to enhance the mainte­
nance, but only if new funds are made available. Per­
haps most significantly, it urged that all future con­
struction projects be financed by current revenues and 
federal aid to avoid increasing debt-service obligations. 
The task force advocated a further increase in revenue 
to pay the state's share of a limited construction pro-

Table 2. Estimated new revenue requirements for maintenance and for pay-as-you-go alternative construction programs. 

Item 

Maintenance only for program M2 
Maintenance plus $50 million in state-supported annual project starts 
Maintenance plus $100 million in state-supported annual project starts 
Maintenance plus $200 million in state-supported annual project starts 

Costs ($000 OOOs) for Fiscal Year 

1976-1977 1977-1978 1978-1979 

76 96 117 
101 134 164 
127 173 210 
177 250 304 

Five-Year 
Total 

1979-1980 1980-1981 ($000 OOOs) 

132 142 563 
182 192 773 
232 242 984 
332 342 1405 
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gram and recommended that a moratorium be placed on 
all new construction until funds are available to finance 
construction on a pay-as-you-go basis without infringing 
on the M2 maintenance program. 

The recommendations of the task force also had 
significant implications for the development of Penn­
DOT's capital program. The first recommendation was 
that the (ormula allocation of construction funds on a 
county-by-county basis be replaced by a statewide al­
location to ensure that the limited resources available 
are used to address the most pressing problems. From 
this statewide perspective, then, development of a con­
struction program based on the following three criteria 
was recommended: (a) make safety improvements, (b) 
correct structural deficiencies, and (c) develop a com­
plete, modern core system of vital highways. A fur­
ther recommendation, in keeping with the policy of pro­
gramming from a statewide perspective, was that 
PennDOT seriously consider reducing the state network 
by returning roads whose function is only of local 
significance to local jurisdictions (8). 
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tions. An abrupt and complete shutdown of the con­
struction program, for example, would have a severe 
impact on the state's construction and related industries 
(an estimated 18 000 jobs) and is therefore not politically 
feasible. Nonetheless, the fiscal review and its recom­
mendations have set an agenda for coming to grips with 
the changing environment in Pennsylvania, and Penn­
DOT is moving in many of the directions suggested by 
the study. Additional studies are now being under-
taken to more fully develop the core system concept for 
Pennsylvania and to develop implementation procedures 
for reducing the state network. 

Many states are now or will soon need to redefine 
their highway policies in the face of changing fiscal con­
straints. The difficulties states have encountered in 
funding highway programs in recent years reflect a 
major long-term change in the fiscal environment of 
these programs rather than short-term problems. This 
is shown by the following probable trends: 

1. Inflation will continue. 
2. Fuel prices will rise, reducing earlier anticipated 

growth rates in distance traveled and liters of fuel con­
sumed; this will subsequently reduce the anticipated 
growth in fuel tax revenues. 

3. Motor vehicles will become more fuel efficient, 
which will cut gasoline consumption still further. 

4. Competition for tax dollars for nontransportation 
sections will increase. 

5. Nonhighway options for transportation will in­
crease. 

The states will respond in various ways to this chang­
ing environment, depending on their needs, past and 
present policies, and particular financial circumstances 
(Q., !Q,.!_!). However, many states will face the common 
problem of continuing their highway programs within a 
context of reduced resources and therefore may find the 
following kinds of policy directions necessary or ap­
propriate. 

1. Reverse the traditional priorities to put mainte­
nance of existing systems ahead of new construction. 

2. Decrease the reliance on bond issues to finance 
the state's share of construction programs. 

3. Reduce the size of state highway networks to in­
clude only roads of greater than local significance. 

4. Consider more carefully priorities and alternative 
service levels for different types of highways within the 
state network, for both maintenance and construction, 

by using either existing functional classifications or the 
core system approach. 

5. Allocate funds statewide, rather than by region 
or county, primarily on the basis of efficiency criteria; 
some alternative allocation strategies are described by 
Pecknold and others (12). 

Finally, given a changing environment for highway 
programs, many state departments of transportation 
and highway departments will have to improve their 
fiscal planning and programming capabilities. They 
will need to develop more sensitive forecasting proce­
dures for both short-term and long-term revenues 
and ways of adjusting programs to conform with realistic 
revenue estimates. Methods should also be developed 
for predicting the consequences of current decisions, 
particularly the effect of construction programs on 
future maintenance needs and resources. In addition, 
state transportation agencies should develop more 
sophisticated performance-monitoring systems to mea­
sure the efficiency of operations and impacts in terms 
nf SPl'Vir.P 1Pl7Pl~ hnth fnr nnrnnc:!oc nf ;n+a.,,.n'31 m".:lr.'3rro-
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ment uses and for the articulation of product to state 
legislatures and the public. 
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The Changing California Highway 
Program 
Heinz Heckeroth, California Department of Transportation, Los Angeles 

The era of limited financial resources has caused California to change 
the emphasis of its highway programs from long-range expansion pro· 
grams toward short-range maintenance and rehabilitation programs. 
This change has created the need to reo rganize, reduce staff, abandon 
planned freeway routes, sell surplus rights-of-way, scale down project 
designs, and develop a new study of needs. A 6-year highway program 
based on short-range, cost-effective solutions to current highway prob· 
lems was recently developed. The federal government provides nearly 
half of the money in California's highway program. Federal dominance 
of capital improvement programs has reduced the states· ability to ad­
dress priority needs; California, therefore, continues to press for greater 
program flexibility and reduced federal involvement. The purpose of 
this paper is to describe the impacts on California's highway program 
of changing financial support and changing federal program emphasis, 
as well as the effect of environmental concerns. 

California's state highway program in the 1950s and 
early 1960s enjoyed public support for the expansion of 
the highway tnmsportation system. Few questioned the 
wisdom of constructing new freeways and expressways 
to increase urban and rural mobility. The enthusiasm 
was sustained by adequate federal and state support in 
the form of trust fund dollars. Cost escalations were 
moderate because good competition among construction 
contractors fostered progressive improvements in work 
methods and productivity. 

This is not to imply that all new highway facilities 
were well received and that some planned routes and 
designs were not hotly contested. In the early 1960s, 
some mitigation measures, including aesthetic treat­
ments, that were instituted to gain continued public ac­
ceptance began to noticeably increase the costs of new 
facilities. Subsequently, environmental concerns ac­
celerated the trend toward increases in facility costs 
and substantially lengthened the development time of 
projects. 

Environmental impacts on the program include (a) 
redirection from expansion programs to maintenance 
and operations prng.rams and (b) project de lays because 
0r requirements for documentation or environmental im­
pacts. Increasingly, emphasis is placed on noise abate­
ment, aesthetic treatments, high-occupancy vehicle 
facilities, and car-pool matching programs. 

The California Department of Transportation 
(Caltrans) completed a cost-effectiveness study of high­
way system improvements and designs in July 1974. 
The l'esult was a concentrated effort to redesign projects 
to obtain the greatest value for the money. 

A new equilibrium between progrn.m and resources 
was emerging when the Arab oil embargo created new 
problems. The costs of construction and materials 
soared. At the same time, lower gasoline consumption 
meant decreased revenues. The historic revenue growth 
trend of about 4 to 5 percent compounded annually sud­
denly nose-dived in 1973 to -1 percent, and the outlook 
indicated no substantial recovery to past trends. The 
state's immediate reaction was to impose a moratorium 
on advertising new state-funded (without federal-aid) 
construction projects. In 1975, the federal government 
released an additional $2 billion worth of obligational 
authority, which accelerated the advertisement of fed­
erally aided projects for a short period and further 
strained the state's resources. The moratorium was 
therefore extended to all projects except those of an 

emergency reconstruction nature. 
The California highway program was nearly broke; 

we forecast deficit spending within a year's time unless 
drastic action was taken to not overcommit future re­
sources. We were concerned about excess staff and 
were trying to stretch the funds by expanding the applica­
tion of cost-effectiveness to more projects in the design 
stage as well as to those under construction. 

"Downscope" design became a department byword, 
and "lowered expectations" were imposed by the new ad­
ministration of Governor Brown in 1974. An attempt by 
the state legislature to raise gasoline taxes eventually 
died in committee. 

At the same time, Congress voiced greater concern 
for safety and urban transportation problems. Program 
changes in the Federal-Aid Highway Acts of 1973 and 
1976 and in environmental law were applied selectively to 
challenge not only the adequacy of environmental mitiga­
tion measures on projects nearing design completion and 
under construction but also the need for the project. 
This had the effect of interrupting the design process on 
major projects because the design steps had to be re­
peated to ensure compliance with new federal environ­
mental regulations. 

CHANGING FINANCIAL SUPPORT 

The financial planning for California's state highway 
program has traditionally accommodated the state's 
funding allocation process, which operates in cycles of 
4 years. Long lead times for the development of major 
projects require planning for capital outlay at least 8 
years in advance. Projected resources and program 
levels were traditionally balanced over an 8- to 11-year 
period. Estimates of state and federal highway revenues 
were made, future fixed expenses (such as administra­
tion, maintenance, and operations) were projected, and 
local assistance subventions based on previous trends 
were subtracted. The remaining funds were assigned 
to capital outlay and support costs. Programs were 
revised annually to reflect changes in fixed costs and 
revenue projections. Programmed projects were ad­
justed to reflect new data and conditions, and new proj­
ects were added, when necessary, to adjust to changes 
during the program pe1·iod. 

The keys to programming success were (a) good rev­
enue forecasts, (b) accurate estimates of project costs 
and development lead times, and (c) relative stability 
in program objectives. During the late 1950s and 1960s 
the only real weakness in the programming process was 
in obtaining accurate estimates of cost and lead time. 
Caltrans continually sought ways to more accurately es­
timate cost at various stages of project development and 
ways to anticipate normal cost escalations and to ensure 
accurate forecasts of project delivery dates for start of 
construction. State revenues were predictable; there­
fore, changes in revenue forecasts resulted mainly from 
biennial revisions to Federal-Aid Highway Act programs 
and funding. Increases in Interstate funding, for in.­
stance, were typically offset by increasing the staff or 
project development productivity or by using projects 
that were planned and ready for construction advertising. 
The program objective, during this period, was to build 
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as many new kilometers of freeway and expressway as 
funds would allow. This translated into a desire to com­
plete the state's share of the Interslate system [ 3540 km 
(2200 miles)] and the additional 16 580 km (10 300 miles) 
on the state's statutorily designated freeway and express­
way system as soon as practical. 

California developed, with the help of the construction 
industry, a well-. oiled freeway production machine that 
gained worldwide recognition. Then the pattern of com­
munity acceptance changed. The federal government re­
sponded to community objections by requiring public 
hearings and multidisciplinary design teams. Mitigation 
measures added to the cost of projects and soon succes­
sive needs studies reflected increases in the cost to sat­
isfy highway needs each year, despite substantial annual 
investments in the new highway plant. 

California trimmed its highway program toward a 
more realistic level of accomplishment. This led to two 
actions-scaling down project designs and systematically 
reducing project development and right-of-way invento­
ries. We reevaluated the scope of the design of projects 
C-- ·- - - -- _J... _.c,e_ -L~--- . _ __ •• ! _ • 1 r , 
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eliminated freeway interchanges in favor of at-grade in­
tersections; reduced the number of lanes to be con­
structed, provided passing lanes instead of continuous 
widening, and emphasized spot improvements rather than 
extensive new construction. 

We found that too many freeway routes were adopted 
in relation to pipeline needs and that we had made an 
excessive advance investment in rights-of-way along the 
many freeway routes, which were no longer affordable 
over the next 20 years. In 1974 we began to eliminate 
routes and sell excess land, and we continue to do so. 
We have not adopted a new freeway location in the past 
4 years. To date we have given up 626 km (389 miles) 
and sold $34 million of property on the rescinded routes. 
We were overstaffed for the new program levels, so we 
froze hiring. Our non-maintenance-related staff was 
reduced gradually from a high of 14 600 to 11 600 by 
1974. 

Then, the Arab oil embargo confronted us with in­
creased project costs and decreased revenue. A fiscal 
crisis was imminent because we use future revenue for 
future contract payments. In other words, we start con­
struction without the funds on hand to cover the full value 
of the contract; we expect to make the monthly progress 
payments out of anticipated revenues. With the prospect 
of decreased revenues from gasoline tax, we imposed an 
immediate moratorium on state-funded construction con­
tracts. 

A short while later the President announced the im­
mediate release of $2 billion of federal highway funds on 
a first come, first served basis in an effort to stimulate 
work in the construction industry. We advertised as 
many federally aided projects for construction as we 
could get ready. This further aggravated our projected 
state cash situation, so we extended our moratorium to 
all but emergency reconstruction projects. We also re­
viewed internal expenditures, instituted cost-saving 
measures in overtime, travel, supplies, and new equip­
ment and considered further staff reduction. This re­
sulted in an immediate 1-year saving of $55 million. 

Each person-year of work costs Caltrans about 
$30 000 / year, including overhead . We set a goal of a 
2700-person staff reduction by July 1, 1976. Reduction 
of a multidisciplinary staff, dispersed in 11 districts and 
in a headquarters office, was difficult. All decisions had 
to stand the test of personnel grievance hearings and 
legal redress by employee groups. 

An early requirement of the staff-reduction process 
was the development of a short- range 3-year work plan. 

We needed to look at what the highway program's empha­
sis should be and what changes were required. We re­
sponded by announcing some new priorities. 

The staff-reduction process was executed success­
fully. On July 1, 1976, we had 2722 fewer personnel 
than we had in July 1975. Of those, only 588 were ac­
tually laid off. Jobs were found in state service or with 
outside employers for the majority of the others. 
Special legislation made early retirement possible by 
offering 2 years of service credit toward retirement; 
631 employees availed themselves of this option. 

We also reorganized our headquarters office by re­
moving programming activities from the state highway 
engineer and creating a separate programming and bud­
geting organization under a new assistant director for 
highways. The chief engineer's new role was the design 
and construction of all types of facilities and the main­
tenance and operations of the state highway system (Fig­
ure 1 ). The 11 district directors report to the chief 
engineer (a line position), but functional responsibility 
for the highway system is divided between 2 headquarters 
.... ...:1 ......... .; ..... .;,,4- .......... ....,,........ 'T1"-.;,... ,... ........... ~.; ........ ,,.. .............. .............................. ..: ....... i...: ............... 1 4-~ ..... -..J 
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started 6 years earlier, when a headquarters Division 
of Administrative Services was created to have func­
tional responsibility for administrative management 
(personnel, fiscal, and office facilities) within the de­
partment. This concept was expanded further with the 
creation of Caltrans on July 1, 1973, when the divisions 
of mass transportation, transportation planning, and 
financial management were added. 

The intent of these changes was to (a) remove trans­
portation system planning from the direct influence of 
highway planners in order to develop a multimodal state 
transportation plan and (b) remove state highway sys­
tem programming and budgeting from the direct influ­
ence of highway engineers in order to develop a program 
emphasis on highway expenditures. The goals of the 
highway program were expressed by the director of 
transportation in a statement on August 26, 1976, to the 
State Transportation Board about the second draft of the 
California Transportation Program. The goals are 

1. To provide for maintenance, rehabilitation, and 
reconstruction of the existing system; 

2. To make operational improvements to the existing 
system, both to improve traffic flow and safety (for ex­
ample, by means of left-turn pockets and median bar­
riers) and to encourage greater efficiency in facility use 
through traffic management techniques designed to move 
greater numbers of people in fewer vehicles; 

3. To make our highways environmentally compatible 
with their surroundings, landscaping and noise walls 
are an essential component of highway facilities. 
People who live in areas adjacent to highways should 
nor be forced to absorb unnecessary health and 
aesthetic costs of highways; and 

4. To build new facilities only where they are the 
most cost-effective solution to a particular transporta­
tion problem. 

An immediate problem for the highway program is a 
legacy of unfulfilled promises regarding the construction 
of new freeway projects that remain in the development 
plans of many cities and counties. These require re­
affirmation, renegotiation to more modest scale, or 
abandonment, according to the amount of highway im­
provement resources that become available. Clearly, 
highway improvements planned for construction as re­
cently as 3 years ago are now no longer affordable. The 
department has to redefine need based on newly ex­
pressed public attitudes, to renegotiate project scopes, 
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Figure 1. Organizational chart of the California Department of Transportation. 
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• The Assistant or Deputy Director is also the Chief of the Reporting Division 

and to develop annual short-range (5- to 6-year) pro­
grams of implementation. This is now being done. 

A 6-year highway program was developed in line with 
the program objectives stated above. The program is 
constrained by the level of anticipated resources and 
assumes no tax increases over the next 6 years. It was 
presented to the California Highway Commission in July 
1976. Major policy differences between the California 
Highway Commission and Caltrans r egarding tlu·ee is­
sues- (a) r evenue forecasting methods , (b) program em­
phasis, and (c) the reservation of money in the early 
years of the program in order to match federal aid funds 
later-prevented adoption of this program. These dif­
ferences may not be resolved before January 1977, when 
the composition of the commission will change. 

The adoption of the 1977-1978 budget enables us to 
prepare a work plan for the projects and activities au­
thorized and to identify additional projects that require 
immediate work because of their long lead time or the 
desirability of maintaining projects ready for construc­
tion in case of project casualties or new resources. 

Simultaneously, the department has begun a needs 
study, which is required by state law every 4 years to 
report the level of construction needed now on the state 
highway system. The department has expanded this 
study, which is due in January 1977, to include all im­
mediate needs on the state highway system, including 
maintenance, operations, administration, and capital 
outlay. The approach establishes cost-effectiveness cri­
teria to solve problems on the existing highway system. 
Each nominated capital outlay project will have to pass 
the test of need posed by questions such as whether 
maintenance is more effective than rehabilitation, 
whether rehabilitation or an operational improvement 
to the existing system is better than providing a new fa-

cility, and whether a nonhighway solution to the transpor­
tation problem is available. 

CHANGING FEDERAL PROGRAMS 

As the level of state and federal resources remains rela­
tively stable, fede ral prog1·au1s have an increasingly 
important influence on the state highway progr am . The 
fede ral government supplie s nearly half of the money r e­
ceived as revenue in the state highway account . Federal 
funds do not support administration and maintenance but 
reimburse state and local governments for capital ex­
penditu1·es. Each year more of the available state funds 
are needed for maintenance. Since maintenance costs 
continue to increase as facilities age and there is addi­
tional hwentory, less state money is available for con­
s truction purposes, and the program becomes federally 
dominated. This has se rious implications for the state' s 
program because federal programs address the compos­
ite needs of all 50 states. 

The federal-aid highway program forces the estab­
lishment of relations and cooperation for administrative 
purpos es , while at the same t.ime constraining flexibility 
in the expenditure of already limited resources to pro­
g rams written to satisfy a national pUl'POSe. If Cali ­
fornia does not need a fede ral program, we either lose 
appo1tionment or undertake federal-aid proj ects of low 
priority to the state . New federal- aid highway acts seem 
to offer these alternatives : (a) more flexible pl'Ograms, 
(b) block grants, or (c) transfer collection of taxes to the 
states. 

A further concern to some states is their low rate of 
return from the Highway Trust Fund. California enjoyed 
a high rate of return in the 1960s but recently has re­
ceived only about 65 percent of its total contribution 
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Figure 2. California and the Federal Highway 
Trust Fund. 
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(Figure 2). As a matter of policy, California is not 
contesting the need for donor states in the [nterstate 
program since, by its nature, the program r equires 
some states to contl'ibute to the buildh1g or higtrn~ay seg­
ments in spusely populated states. California is con­
cerned about contributing 30 percent of its taxes to the 
non-Interstate programs in other states. 

In California, by law, federnl fonds are commingled 
with state funds into a state highway account, which is 
allocated among projects by geographic distribution for­
mulas. In many areas of the state, statutory allocation 
amounts are more than satisfied by the Interstate pro­
gram . Non-Interstate funding is used in other areas of 
the state. This leaves little discretion for allocating 
the remaining funds to projects on a merit basis. As 
state capital outlay funds decrease, many low-priority 
Interstate and non-Interstate projects may be constructed. 

The increased federal funding of local highway proj­
ects as a result of federal emphasis on urban system, 
off-system, and safety improvements has been at the 
expense of improvements on the federal aid primary and 
Interstate systems in California. The state's road sys­
tem receives fewer federal dollars and the local road 
systems more, yet the relative needs of these systems 
remain in about the same ratio. Local governments, in 
efCect , use the federal funds to reduce their own con­
tributions to improvements of their systems; the effect 
on the state's systems has been reduced expenditure. 

Before enactm ent of the Federal- Aid Highway Act of 
1970, the major po11io11 of th.e funds used for capital out­
lay in our non-lllterstate capital outlay program came 
from state funds. Therefore, the state could select the 
activities and projects to be qualified for federal aid. 
We qualified all Interstate projects but only the largest 
capital outlay projects on the non-Interstate system. 
Right-of-way acquisition, design engineering, and small 
projects were funded by state funds. The benefits in 
circumventing federal red tape are obvious. Now nearly 
all of our capital outlay program is subject to federal 
processing. Further, in order to continue to qualify for 
all of our anticipated federal apportionments over the 
next 6 years without increasing state taxes, we need to 
reserve state funds for use as matching funds in the late 
years of the program period. 

The influence of federal design requirements and stan­
dards prevents us from taking full advantage of the 
change the Federal-Aid Highway Act of 1976 made in the 
definition of construction to include reconstruction, res-

tol'ation, and rehabilitati.on. We cannot, for instance, 
qualify some resurfacing projects whe r e roadway widths, 
including shoulders or guardrail installations, are sub­
standard, even though no safety problems have been 
identified under existing traffic conditions. California, 
in response to these concerns, continues to advocate 
increased federal prog ram flexibility; our primuy ef­
fort is to reduce the ove r all level of federal programs. 

The change in emphasis in the federal highway pro­
gram toward urban system improvements has increased 
the state's involvement in local projects. The Federal 
Highway Administration (FHWA) uses the states as the 
middlemen in dealing with local agencies. A state­
federal agreement is necessary on all federally aided 
projects, whether they are on the state or local road 
systems. The federal gove rnment can then i·ely on the 
state 's ability to explain fede ral requirements as part 
of other state-local liaison activities. The state can 
also apply what it has learned in processing federally 
aided projects to bettering the process . California sup­
ports this administrative system and would like to see 
it extended to other federal transportation programs. 
The main weakness in the system is a natural tendency 
among the participants to pas s the blame for problems. 
For example, the local authorities may become confused 
as to where to place the blame when projects experience 
processing delays . A common concern is whether delay 
is the result of (a) federal requirements, (b) federal re­
quirements misinte rpreted or overzealous ly applied by 
the s tate, or (c) state administrative rnquil·ements that 
have nothing to do with the federal government. Better 
communications and good will can solve these concerns. 
These problems cannot be legislated out of the adminis­
trative system. 

California nas applied fo1> ce rtification acceptance . 
Ce11ification acceptance de legates pl'Oj ect approvals 
to the state s based on a fede ral finding that the s tate and 
local administrative processes for proj ect standards and 
developme nt are equal to those or the federal agency . 
This may reduce some of the confusion concerning roles 
and responsibilities. 

A more recent concern reg:uding fede ral require­
ments is in the area of metropolitan planning. Trans­
portation improvement programs (TIP) in urban areas 
have imposed another layer of pl·ogram review and ap­
proval, which requires adjustment of past p1·ocedure and 
proces s. Transportation agencies are being forced to 
adjust their own programming and budgeting cycles to 



ensure that federal aid projects authorized by their own 
policy groups can qualify for funding by obtaining the ad­
ditional endorsement of the Metropolitan Planning Organi­
zation (MPO). The concept is good if applied appropri­
ately to those projects associated with system capacity 
enhancements, i.e., new facilities and operational im­
provements that seek to remove bottlenecks. The ap­
proval of smaller rehabilitation, restoration, and re­
pair projects, which are responses to the need to restore 
safety and existing service levels, should be addressed 
through some exception or blanket-approval process. 
Projects of this type should not be commingled with the 
other major projects on a project-specific basis. As 
more of these projects qualify for federal aid, this prob­
lem will be magnified. 

ENVIRONMENTAL CONCERNS 

The impact of environmental concerns, including energy 
conservation, on the highway program in California is 
difficult to assess. To date, there seem to be two pri­
mary influences: (a) the redirection of a major portion 
of the program from expansion to the maintenance and 
operation of the existing highway system, including 
greater emphasis on high-occupancy vehicle programs, 
and (b) delays in implementing projects because of the 
length of time involved in the preparation and processing 
of documentation of environmental impacts. 

Awareness of the environmental impact of the high­
way program on urban areas developed slowly because 
of the overwhelming public support for projects offering 
congestion relief in the period following World War II. 
Another difficulty is that highways are facilities that are 
used by several modes of transportation from walking to 
transit. Establishing the ultimate responsibility for en­
vironmental planning between the facility supplier and 
the user is, therefore, difficult. 

The original concerns about highways were the im­
pacts of the facility on the directly affected community. 
Later concerns of urban sprawl, air pollution, and en­
ergy conservation expanded considerations to the auto­
mobile mode. These were addressed sequentially by 
requiring (a) public hearings, (b) environmental state­
ments, and now (c) the state's action plan. The state's 
action plan, approved in late 1973, documents our pro­
cess for ensuring full consideration of possible social, 
economic, and environmental impacts and ensuring that 
the public interest is served by proposed highway proj­
ects. 

The increasing length of time necessary to develop 
the project reduces the probability of initiating large 
public transportation improvements, such as California's 
freeway and expressway system or the Bay Area Rapid 
Transit (BART) system, unless small elements of the 
system can be implemented incrementally. Increasingly, 
the highway program is becoming a short-range program 
so that public decisions can be implemented while the 
facts remain relevant and politically acceptable. Public 
agency projects can now become mired in a continuous 
environmental review, especially if public ratification of 
financing is required. 

These considerations limit the number of new and in­
novative alternatives that are available for solving cur­
rent transportation problems and refocus attention on ex­
isting facilities and technology. We are now emphasizing 
ways to make better use of our existing facilities to in­
crease the flow of people and goods but avoid the exten­
sive impact of enlargements and new facilities. Empha­
sis is placed on better traffic management of all ele­
ments of the highway system. Success in operating urban 
freeways relates to the identification and relief of bottle­
neck sections. Bottlenecks are of three types: (a) con-
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striction in flow because of unbalanced design (capacity) 
of successive sections of the same highway or between 
local and freeway systems at interchanges, (b) constric­
tion in flow because short sections of freeway are not 
yet completed, or (c) demand in excess of capacity. We 
are trying to develop cost-effective operational and new 
facility solutions to relieve the first two problems on a 
priority basis, within existing financial constraints. 
Where demand exceeds capacity, or is expected to, we 
are installing ramp metering to smooth out freeway flow 
and are providing preferential treatments in the form of 
bypass or exclusive lanes for car pools and buses. This 
strategy is effective in implementing urban air pollution 
control strategies and reducing energy consumption. 
These capital investments are supplemented by state in­
vestment in car-pool, van-pool, and bus matching 
programs. 

The Caltrans highway program also places increased 
emphasis on noise abatement structures, on both new 
facilities and existing facilities. A new noise policy is 
being implemented to handle situations in which readings 
exceed the FHWA's standard of 70 dB(A) in residential 
areas where freeways have intruded. We expect local 
communities, through subdivision, housing, and planning 
regulations, to control new development against noise 
intrusion from existing freeways. State law also re­
quires remedial work at schools where classroom noise 
exceeds 50 dB(A). 

Emphasis is also being placed on special facilities 
for transit, including exclusive lanes, special loading 
areas, and park- and-ride facilities. The state consti­
tution was recently amended to allow the expenditure of 
state and local gasoline-tax revenue for the construction 
of mass transit guideways in those counties that vote to 
do so. Thus far, seven urban counties have passed en­
abling legislation. Four years ago, when the state ex­
tended the sales tax to gasoline sales, 0.25 cent of the 
state sales tax was set aside as a local transportation 
fund for capital outlay and operating subsidy use by 
transit properties. At the present time, this provides 
the opportunity to expand transit systems in most com­
munities and allows transit properties to share in the 
funding of special freeway facilities provided for transit. 

Special consideration has also been given to the pro­
tection of the sensitive coastline of California. Coastal 
commissions have formulated plans to control develop­
ment, including highways, within the coastal zone. The 
department responded earlier by restricting the develop­
ment of interregional routes along the coast. 

An assessment of the cumulative impact of the con­
cern placed on environmental protection by the highway 
program is difficult because of the overriding influence 
of the current fiscal constraints. It appears, however, 
that an apparent reduction in automobile air pollution 
emissions and an increase in automobile energy effi­
ciency will continue to focus concern on the highway fa­
cility's proper role in community development. In sum­
mary, California is currently coping with highway pro­
gram changes in the following ways: 

1. Increased emphasis on maintaining and operating 
the existing system, 

2. Encouragement of the use of high-occupancy ve­
hicles by fostering facility programs that are supportive 
of this goal, 

3. Balancing programs and resources at a realistic 
level of accomplishment, and 

4. Fostering greater flexibility in the use of federal 
transportation funds. 

Publication of this paper sponsored by the Management and Fi,iance 
Section. 
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Operating Cost Mode I for Transit 
Based on Direct System 
Characteristics 
Lawrence Bodin, University of Maryland, College Park, Maryland 
Donald Rosenfield, Arthur D. Little and Company, Cambridge, Massachusetts 
Andy Kydes, Brookhaven National Laboratory, Upton, New York 
Adelbert L. Roar kn, A. L . Roark and Associates, Lexington, Kentucky 

Most procedures for estimating the operating costs of 
proposed mass transit systems are called unit cost 
models. Unit cost models are of the form 

Operating cost= f A(i)·[Level of causal factor (i)] (I) 

where the causal factor is a physical characteristic of 
the system (such as total vehicle kilometers, total ve­
hicle hours, or number of passengers) and A(i) is the 
cost per unit of causal factor i (1, 2, 3). Some cost 
models divide the operating cosCinto-categories and 
calculate the total operating cost by adding the costs 
in each category. Nonlinear cost models have also been 
considered (1), but linear models have been shown to 
be at least as accurate as nonlinear models for predic -
tive purposes. 

If a model is to be useful in general settings, the 
independent variables used should reflect, as much as 
possible, the true nature of the system under considera­
tion. Previous models of operating costs for transit 
systems may give accurate cost estimates in a particular 
situation, but they do not consider all of the characteris­
tics that can influence cost; their usefulness in general 
settings should be carefully determined. These cost 
models (except for the supervisory cost for the Wash­
ington Metropolitan Area Transit Authority study) never 
use, for example, the number of operators in their cost 
computations, although the wages paid to operators make 
up a significant portion of the cost of any transportation 
system. This may lead to questions about the rationale 
for these models. Scheduling crews is a complicated 
and time-consuming operation when it is done manually; 
therefore, the planner is forced to use a surrogate fac­
tor (such as in-service hours) to estimate crew costs. 
However, the relationship between operators' wages and 
the surrogate factor is tenuous; therefore, the estimate 
of operators' wages may be inaccurate. Furthermore, 
the estimation of costs for maintenance, fuel, leases, 
and tires requires accurate estimates of both the dis­
tances traveled by vehicles in service and deadhead and 
the peak number of vehicles. However, due to layover 
times, deadheading, and other intricacies of scheduling, 
the levels of vehicle kilometers and peak numbers of 
vehicles in operation cannot be estimated accurately 
without vehicle schedules. 

Our approach estimates operating costs based on 
accurate estimates of the underlying physical charac­
teristics of the system . This approach can therefore be 
transferred among systems without loss of accuracy. 
Also, it is an extremely fast computational approach . 
In particular, this cost model produces estimates of 
worker requirements over the day and actual vehicle 
schedules for the proposed systems. Because costs 
are sensitive to numbers of workers, numbers of ve­
hicles, and the distances traveled by vehicles, knowl­
edge of the temporal allocation of crews and vehicles is 
extremely important to the derivation of accurate cost 
estimates. The model described in this paper separates 

operating costs of a proposed multimodal transportation 
system into 15 categories. Each category is either a 
financial accounting and reporting elements (FARE) 
category, an aggregation of FARE categories, or a 
part of a FARE category (4). 
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on unit costs, the costs for several cost categories are 
based on the temporal characteristics of the vehicle 
schedule and crew estimates. These cost categories 
constitute most of the operating costs for transit sys­
tems. Determining the costs for these cost categories 
by the procedures described below represents a major 
change from existing cost estimation procedures. The 
underlying characteristics and causal factors used in 
this cost model are listed below: 

1. Number of crews by type of shift required by time 
of day; 

2. Number of peak vehicles required; 
3. Distance traveled deadhead; 
4. Distance traveled in service, broken down by 

speed ; 
5. Number of right-of-way kilometers; 
6. Number of crew hours required by urban trans­

portation planning system (UTPS) time period; and 
7. Number of passengers. 

In this model, operators' salaries are based not only on 
the number of operators required but also on the length 
of operators' shifts and their times of reporting and 
leaving. Fuel costs and other costs are based on the 
distance vehicles travel deadhead and in service. 

MANPOWER AND VEHICLE 
REQUIREMENTS 

Cost estimates of the proposed transportation system 
are derived by first finding the system's characteristics, 
such as number of operators required by time of day, 
number of vehicles in service and deadheading by time 
of day, and the distance traveled deadhead and in ser­
vice during the day. To determine these estimates of 
system characteristics, fast algorithmic procedures 
for estimating staffing requirements and for construct­
ing vehicle schedules were developed. A timetable for 
the systems was necessary to form the vehicle schedules. 
Since UTPS does not require a timetable as input, we 
developed a procedure for forming a timetable for the 
proposed transit system from the data input to UTPS. 

The following components were developed and im­
plemented by means of the UCOST program, which is 
described in more detail elsewhere (~). 

1. The line-scheduling component converts the net­
work description of the transit system and a specifica­
tion of headways into a timetable. The objective used 
in forming the timetable is to synchronize the lines to 
reduce the total passenger trn.nsfcr time. 

2. The vehicle-scheduling component calculates the 



size of the fleet and vehicle schedules for the proposed 
transit system. The technique used to form the vehicle 
schedule is the Dilworth chain decomposition algorithm (5). 

3. The staffing estimation component calculates an­
estimate of the work force requirements for the proposed 
system. This is based on the algorithm presented by 
Segal ~). 

These components give the planner knowledge of the 
fundamental causal factors that determine costs for 
transit systems. We know of no other cost model that 
provides this information. 

OPERATING COST MODEL 

The operating cost model implemented by means of the 
UCOST program is divided into 15 cost categories. Be­
cause UTPS allows the consideration of transportation 
systems with up to five different modes (such as local 
bus, express bus, and rapid rail), the operating cost 
for each category is further broken down by mode. If 
the planner, for example, allows the vehicles and staff 
to serve only one mode, this cost model treats each 
mode separately. If the planner allows staff or vehicles 
to serve more than one mode, UCOST is used to com­
pute the appropriate costs for the combination of modes 
and these costs are prorated to the individual modes. 
For cost categories that can be computed by line, this 
proration is not necessary. Since proration of costs to 
modes is somewhat arbitrary, any attempt to avoid this 
proration is desirable. 

The precise cost model categories are given in Table 
1, as are the corresponding FARE categories and the 
dependent variable. The major categories in FARE are 
considered individual dependent variables and the others 
are combined. 

Implementation 

The important aspects of the UCOST program include: 

1. An analysis of the cost and operation of the trans­
portation system by transit mode (up to five modes al­
lowed), 

2. The options of a user input timetable or user in­
put constraints on the formation of the timetable, and 

3. The flexibility in the planner's design of the final 
shape of the cost model. 

To run the UCOST program during a normal execution 
of UTPS, the planner must specify cost parameters of 

Table 1. Default cost categories. 
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the system (for the cost categories he or she decides to 
use) and other characteristics of the transportation sys­
tem that are used to form the line schedules, vehicle 
schedules, and estimates of crew size. All other char­
acteristics are generated by other programs of UTPS, 
which are executed before the UCOST program is run. 

The UCOST program gives the planner the option of 
modifying the cost model in several ways. The planner 
may decide to expand, combine, or delete some of the 
cost categories. Most changes of this type are easy to 
make in UCOST programs through the use of data cards. 

The planner may wish to make major changes to the 
cost model but still use many characteristics of the 
proposed transportation system found in the first three 
components of the UCOST program. In this case, the 
UCOST program allows the planner, using a user-coded 
subroutine, to write his or her own cost model (or sec­
tion of cost model). An incremental analysis can be 
integrated with the cost model to give the planner a 
myriad of options in costing a transportation system (~). 

Cost Parameters and Examples 

This cost model requires the use of certain cost param­
eters. Unit cost factors are necessary for many of the 
cost categories, but more detailed cost specifications 
are desired for a few categories. Default cost parame­
ters were set within UCOST to allow the planner to run 
UCOST without having to determine his or her own 
parameter values. The default values are based on re­
sults reported elsewhere (~ J_, ~). These parameters 
are formulated so that costs are given on a daily basis. 
Many of the default cost parameters have been given 
zero values and aggregated into the general fraction 
category. The aggregation of many marginal costs into 
one category simplifies the list of default values. 

In Table 1, the term "equivalent operator" was used. 
The number of equivalent operators is equal to the total 
number of operator minutes (determined from the staff­
ing estimation component) divided by 480. 

Default fuel costs and shift specifications were also 
developed for the UCOST program and used in the ex­
ample that was tested. The fuel costs were interpolated 
from a table based both on the fuel-use figures presented 
in Characteristics of Urban Transportation Systems (7) 
and an assumed cost of diesel fuel of 30 cents/km/ct (50 
cents/mile/ct). 

Shift costs were based on a base wage rate of $5.99/ 
h plus premiums for split shifts ($3.00 for two 4-h 
shifts) and overtime (50 percent of the excess time). 
These cost factors were used in several runs made 

Category Name 
Equivalent Fare 
Categories Dependent Variable 

Default 
Coefficient 
per Day 

Operator's salaries 
Fringe benefits and other salaries per revenue vehicle operators 
Fuel lubricants and power including fuel taxes per revenue ve-

hicles 
Tires and tubes per revenue vehicle operator 
Lease and licensing of revenue vehicles 
Transportatio'l operations 
Servicing revenue equipment 
Inspection and maintenance of revenue equipment 
Repairs of vandalized revenue vehicles 
Fuel, service, inspection, and maintenance of service vehicles 
Ticketing and fare collection, including maintenance 
Oper,ation and maintenance of power facilities 
Other maintenance and maintenance administration 
Scheduling and general administration 
General function 

Note: Calculations for this paper were made in U.S customary units 

501-01-030 
501-02-030, 502-15-020 
503-08-030, 504-01-030, 

510-05-030 
510-02-030 
506-04-030, 510-04-030 
010 
050 
060 
070 
080, 090 
110, 150 
140 
100, 120, 130 
020, 160 
180 

Operator's hours 
Number of equivalent operators 

Vehicle miles 
Vehicle miles 
Number of vehicles 
Number of equivalent operators 
Number of vehicles 
Vehicle miles 
Number of passengers 
Vehicle miles 
Number of passengers 
Right-of-way miles 
Number of vehicles 
Number of passengers 
Vehicle miles 

See text 
$17 .10 

See text 
$0 .014 
0 
$2 . 53 
$4 .00 
$0.10 
0 
0 
0 
0 
$4. 00 
0 
$0.401 
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through the UCOST program. These test runs were 
based on an existing transit system that has approxi­
mately 25 lines, 675 runs, 51 buses, and 69 drivers. 
The vehicle and staffing routines were first tested by 
executing these routines on the existing timetable for 
this transit system; 49 vehicles and 68 drivers were 
obtained as the requirement for this system. The sys­
tem was then modified by implementing constant head­
ways for each time period, by splitting the system into 
two companies, and by extending all service for the 
duration of the 19-h day. The complete version of the 
UCOST program was then run. At this point in the 
process of implementation, certain routines (such as 
generation of deadhead times and transfer demands) had 
not been completed. The solution was 53 vehicles (31 
for company A and 29 for company B, less a 10 percent 
surplus for spares) and 88 full-time drivers and 36 
part-time drivers. The increase in workers was due 
to the increased service in the off-peak hours caused by 
the modifications. 
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Abridgment 

Nonevent Planning 
Mathew J. Betz, Arizona state University, 

Tempe, Arizona 

The traditional urban planning process is the sequential 
development of (a) goals, (b) inventory, (c) forecasts, 
(d) plan development, (e) system simulation, (f) evalua­
tion, (g) adoption, and (h) implementation (and ap­
propriate feedback loops). One of the major accom­
plishments of the process has always been the formal 
adoption of the project-specific plan by the appropriate 
elected body. The introduction of the continuous plan­
ning effort has created some conflict between the adop­
tion of a specific plan and the implementation of the con­
tinuous process. After a plan has been adopted, most 
political bodi.es are unwilling to modify the plan on a 
short-term, periodic basis (2 to 5 years). This has 
created the existence of plans that are no longer realistic 
or appropriate and has also led to unnecessary conflicts 
between planning and programming functions. 

The nonevent planning concept suggests that political 
bodies should adopt transportation goals and criteria 
rather than a project-specific plan. This would pre­
cipitate public discussion and involvement in goal adop­
tion rather than in the individual aspects of specific 
projects. The process also suggests the existence of 
two types of goals: (a) those that have a high probability 
of remaining important and (b) goals (some of which may 
be unidentifiable at this time) that may change in their 
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importance as time passes. The assumption is that, 
although goals may vary with time, they represent a 
more stable set of parameters than does a set of in­
dividual projects. 

The concept also emphasizes the use of probability 
theory to identify realistic ranges for forecasting pri­
mary variables. These ranges should be used throughout 
the process to identify probable ranges of demand (by 
mode, if that is desired). Alternatives would be de­
veloped, as is traditionally the case, and measured 
against the probable ranges and the adopted goals. Since 
some projects are probably justifiable throughout the 
realistic range of future demand, the process would 
then identify those components. Alternative themes 
would be developed for components that are justifiable 
only under some conditions of or assumptions about 
future demand. The continuing planning process would 
then operate on this second set of projects. 

The nonevent planning concept is based on the need to 
identify and analyze goals and to make these activities the 
primary political activities in the planning process. 
Decisions about individual projects would then become 
short-range planning (programming) functions, per­
formed on a continuous basis. The political difficulty 
of officially updating project-specific plans has left many 



urban areas with plans that do not adequately reflect: 

1. Changes that have occurred in urban development 
since their adoption; 

2. Changes in government regulations and public 
concern; 

3. Changes in technology and management expertise 
in transportation systems; or 

4. Current estimates of likely conditions and de-
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mands for the future. 

The philosophical basis for nonevent planning rests 
on a belief that legislative action is most effective when 
it is related to policy and goals rather than to detailed 
project development. 

Publication of this paper sponsored by Committee on Transportation 
Programming, Planning, and Evaluation. 

Implementing Transportation Policy: 
Lessons From the Interstate Highway 
Program 
Thomas J. Kuehn,~• Jet Propulsion Laboratory, Pasadena, California 

Traditionally, state and local governments have responsibility for the im­
plementation of federal highway programs and policies. The effective­
ness and outcomes of these programs, therefore, largely depend on the 
complex relations between federal and state highway agencies and poli­
cies that are directly affected by individual differences in state political 
and socioeconomic conditions. To investigate differences in state high­
way policy implementation, data on political and economic conditions, 
highway revenue and expenditures, federal aid, and highway program de­
velopment were compiled and analyzed. The relations among these vari­
ables are examined using factor and path analyses methods. The findings 
of this research suggest that the implementation of highway policy is 
weakened by inflexibility and internal contradictions between federal 
and state policies caused by differences in state and local transportation 
needs and categorical federal aid policy. In particular, the Interstate 
highway program depended on attractive federal aid matching incentives 
that were not necessarily responsive to or appropriate for state and local 
transportation requirements. A transportation trust fund that is subdi­
vided into a hierarchy of separate interstate, regional, and urban trans­
portation funds is recommended. The trust funds would promote the 
integration of the different transportation networks and would permit 
transportation agencies to draw on these funds as needed to match their 
individual problems to appropriate solutions, unhindered by categorical 
or model restrictions. Future policy decisions should include provisions 
for testing and evaluating results and performance. 

In the past 20 years, about 54 700 km (34 000 miles) of 
rural and 14 500 km (9000 miles) of urban Interstate 
highways have been constructed. The total cost of the 
Interstate highway system (IHS) may exceed $80 billion. 
The project has preoccupied federal highway policy 
since the system was first authorized by the Federal­
Aid Highway Act of 1956. This act also created the 
Highway Trust Fund, which provided the means for the 
construction of the Interstate highways. The trust fund 
has been a unique and efficient means for producing the 
fiscal resources and stability required to build the vast 
Interstate system. The implementation of federal high­
way policies and programs has traditionally been the 
responsibility of state and local governments; the founders 
of the program, therefore, included powerful incentives 
by providing 90 percent of the costs of construction. 
Such strong, single-purpose incentives inevitably created 
equally strong constraints to balanced transportation 

planning. Other transportation problems, impacts, and 
alternative modes were neglected (1). Indeed, the crea­
tion of the U.S. Department of Transportation (DOT) and 
the Urban Mass Transportation Administration (UMTA) 
was a response to the need for greater integration and 
balance in transportation programs (2). 

The original purpose of the IHS, for example, was 
diverted for the purpose of building urban freeways 
simply because large amounts of federal aid were avail­
able. Although only about 20 percent of the IHS is within 
urban areas, urban areas absorbed nearly 50 percent of 
the total cost of the system. Transportation decisions 
were thus suboptimized by focusing too narrowly on 
federal aid for Interstate highways regardless of whether 
the solution was appropriate for specific local and 
regional transportation problems. 

The thesis of this paper is that transportation develop­
ment decisions must provide appropriate solutions to 
specific urban, regional, and national transportation 
network problems without unnecessary restrictions on 
category or mode . Federal aid programs must be 
flexible enough to allow decentralized decision making, 
planning, and implementation of transportation sys-
tems. 

HISTORICAL PERSPECTIVES 

The Federal Highway Act of 1921 set the pattern of 
cooperation between federal and state governments by 
requiring the development of state highway departments 
and creating the primary and secondary highway classi­
fication system as a basic framework for federal high­
way aid (3). The highway system grew rapidly as 
engineerhig practices and technology improved. The 
Federal-Aid Highway Act of 1944 created a national 
system of Interstate highways, not to exceed 64 000 
km (40 000 miles) in length. No construction funding 
was authorized. The idea gained momentum and support 
during the early 1950s under Project Adequate Roads, 
which was broadly supported by highway user groups. 
In 1954, President Eisenhower appointed the Clay 
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committee to devise a means for financing the develop­
ment of the IHS. After 2 years of congressional debate 
(mostly over financing) the Federal-Aid Highway Act of 
1956 was passed, creating the Interstate highway pro­
gram financially energized by the Highway Trust Fund. 
This was the benchmark legislation for what became a 
25-year and $80 billion committment to the construction 
of the Interstate system. 

Congress periodically reviews and changes the In­
terstate highway program. It has authorized increased 
expenditures and highway distances, extended the con­
struction period, broadened the tax base and rates of the 
Highway Trust Fund, and modified the goals of the In­
terstate program. The Federal-Aid Highway Act of 1962 
increased the emphasis on comprehensive planning and 
urban freeways. Legislative and judicial decisions re­
quire officials to consider the social, economic, and 
environmental impacts of the highway systems. This 
includes comprehensive urban land use planning and 
increased citizen participation. 

During the early 1960s, the environmental and social 
consequences of Interstate highways registered on the 
public mind, and greater attention was given to urban 
transportation problems (1, 4). The basic nature of 
urban transportation problems and the uneven role of 
the federal government in urban transportation (1, 5) 
were reassessed. Since then, highway policy has-shifted 
more toward the integration of different transportation 
modes (2). The Federal-Aid Highway Act of 1973 opened 
the Highway Trust Fund to mass transit programs and 
renewed the emphasis on highway safety, planning, and 
relocation assistance, as well as on the completion of 
the Interstate system. 

In total, the Interstate highway program brought new 
practices and standards for administration, comprehen­
sive planning, safety, and environmental protection. 
However, the radical changes in the orientation of federal 
policy, matching formulas, and incentives for the de­
velopment of the Interstate highways have created prob­
lems as well as progress. Perhaps the most significant 
of these problems relates to the ability of state and local 
governments to develop and implement flexible local 
solutions to regional rather than national transportation 
problems and needs. A number of constraints and dis­
incentives to optimizing local transportation planning 
and problem solving are the natural outcome of strong 
and uneven incentives for achieving national interstate 
transportation goals. 

The rapid increase of federal highway aid from $ 500 
million/year to $4.5 billion/year between 1956 and 1972 
is indicative of the impact of the IHS. Federal aid for 
primary highway programs (F AP) decreased from 48 to 
10 percent of the total wil.ile the IHS required 75 percent 
of all federal highway aid by 1970. The availability of 
categorical federal aid in turn affected state highway 
policy expenditures. State expenditures showed a cor­
responding but more balanced rate of change; on the 
average, Interstate highway expenditures exceeded pri­
mary expenditures by 10 to 20 percent/year. As shown 
in the annual Highway Statistics reports published by 
the Federal Highway Administration (FHW A) for 19 58 
to 1972, capital outlays for urban primary and Inter­
state highways increased at a faster rate than rural 
highway expenditures during this period. 

Interstate highway funds were especially attractive 
to metropolitan areas that had serious urban trans­
portation problems (6 ). In response, the construction of 
urban freeways was emphasized. The outcome was a 
relative increase in the length and the cost of urban 
Interstate highways. More importantly, during the initial 
implementation of the program, urban sections of the IHS 

were started and completed at a more vigorous pace 
than were rural sections. Highway Statistics shows 
that this trend was reversed by 1968, as urban freeways 
became more controversial and impacts were politicized . 

Many of the central problems of IHS implementation 
revolve around the stress between federal and state 
policy based on the differences between urban and rural 
transportation needs and local political and economic 
conditions. The categorical grant programs' different 
matching formulas for FAP, federal aid for secondary 
highway programs (FAS), and IHS aid were too inflexible 
and misleading for states to develop appropriate re­
sponses to local rural and urban transportation prob­
lems. This is widely recognized by highway policy 
makers, who have already recommended modifications 
to the present system of categorical grants. The singular 
commitment to the IHS prevented the development of a 
balanced and integrated transportation system by con­
centrating most of the available resources in one area. 
This situation limited the real options available for 
urban transportation to urban freeway construction be­
cause this was by far the largest source of federal aid. 

To test these observations, a quantitative analysis 
of the relations between federal and state highway policy 
was conductea. The concept of decentralized policy 
implementation suggests the testing of two initial prop­
ositions: 

1. The outcomes of highway policy will depend on 
the political and socioeconomic variables in the in­
dividual states where the policy will be implemented. 

2. Where federal policies and state needs are con­
tradictory, policy implementation and the development 
of transportation systems will be suboptimized because 
the states act more independently or intervene between 
federal aid programs and respective environmental 
circumstances. 

CONCEPTUAL MODELS 

A simplified conceptual model is needed to define the 
scope, select variables, and conceptualize research 
hypotheses (7). The policy system model used for this 
analysis of the highway system is illustrated in Fig­
ure 1. The highway policy model includes four general 
components: (a) federal highway policy; (b) state high­
way policy and organization; (c) political, economic, 
and social environment; and (d) highway policy out­
comes. These components encompass variables that 
characterize the policies, programs, and operations 
of state highway departments and the FHWA as well as 
actual outcomes of highway system developments. 

Figure 1. Analytical model of highway policy system. 
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Many of my initial research questions are based on 
previous studies of highway expenditure and revenue 
policy (8), state highway politics (9), transportation 
planning (2), and other hist01·ic al ace aunts (3). The 
process of data selection and analysis was aided by 
Thomas Dye's research on the correlations between 
socioeconomic factors and state highway policy (10). 
The methodological model for this research and the 
use of factor analysis for the study of underlying rela­
tions among highway policy, politics, and economic 
factors were demonstrated by Sharkansky and Hofferbert 
(11) . The analytical procedures are intended to de­
velop simple multivariate measures of each component 
of the highway policy model by using factor analysis 
methods. This allows us to make generalizations about 
the basic properties of the highway policy system and 
to test the conceptual model itself via correlation and 
regression analysis of the factors (12). 

First, available data were compiled, and a number 
of preliminary factor analyses were conducted to reduce 
the total number of variables to just the underlying cor­
relations in the data set. A series of final factor anal­
yses provided the multivariate indexes of each conceptual 
block of the highway policy model. Then, the generalized 
relations between these factors were examined by using 
correlation, partial correlation, and regression anal­
yses. The actual study involved several hundred vari­
ables; only the highlights of the methods and findings 
are reported here (Q). 

Highway Policy Factors 

Variables that represented the main underlying associa­
tions in the data were selected to construct the final set 
of multivariate indexes of federal and state highway 
policy, highway policy outcomes, and environmental 
factors. The selected variables were then subjected 
to a series of factor analyses, from which factor scores 
were computed. In most cases, the factors explain 
most of the orthogonal sources of variation in the data 
representing (a) measures of total level of highway ex­
penditures or other measures of program activity and 
(b) distributive measures that include percentages or 
per capita variables. The analyses each yielded two 
factors of differing weighted importance that summarized 
the important sources of variation within each data set 
as follows. 

1. The two political and economic factors repre­
sented (a) urban -industrial size based on personal in­
come, general expenditures, and automotive business 
sales and (b) industrial and population density of the 
states based on an inverse relation between rural popula­
tion and personal income from government versus sub­
urban population, population density, and personal income 
from private industry (Table 1). 

Table 1. Factor analysis of state politics and economy. 

Va riable 

Personal income 
Retail automobile sales 
Vehicle kilometers of travel 
Total state expenditures 

Rural population, 'f, 
Suburban population, 'f, 
State cxpendllures per personal income 
Persoh:tl Income from government, ~ 
Personal income from industry, ~ 
Population density 

Eigenvalue 
Variance, ~ 

Factor 1: 
Urban­
Inctustrial Size 

0.95 
0 .96 
0.94 
0.97 

-0.46 
0.36 
-0 .25 
0.00 
-0.24 
0.09 

5.35 
76 

Factor 2: 
Population 
Density 

0.26 
0.23 
0.24 
0.12 

-0 .53 
0.67 
-0. 74 
-0.66 
0. 70 
0. 70 

1.69 
24 
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2. Federal highway policy factors were related to 
(a) total federal aid expenditures, especially for IHS, 
and (b) the federal aid priority based on a positive load­
ing of the percentages of federal aid for IHS and plan­
ning versus a negative loading of FAP and FAS aid 
(Table 2). 

Table 2. Factor analysis of federal highway policy. 

Factor 3: Factor 4: 
Variable Federal-Aid Federal Priority 

FAS aid, <t. -0.14 -0 .89 
FAP aid, 1 -0.07 -0.91 
!HS aid, .. -0.02 0.93 

Planning aid 0 .86 0.40 
FAS aid 0.86 -0.24 
!HS aid 0.85 0.47 
F AP apportionment 0.99 -0 .06 
FAS apportionment 0.88 -0.21 
Urban apportionment 0.82 0.32 
!HS apportionment 0.84 0.46 

Eigenvalue 5.83 2 .83 
Variance, .. 67 33 

3. State highway policy factors were structured like 
the federal factors by using total state highway expendi­
tures data and the percentage distribution of state high­
way expenditure priority (Table 3). 

Table 3. Factor analysis of state highway policy. 

Expenditure Variable 

Planning and research 
Total highway 
IHS 
FAP 
FAS 

Research, 1r 
PlnMlng and r esearch, <t 
Highway payroll 
FAP, 'I> 
!HS, 1r 
Elgen value 
Variance, 'f, 

Factor 5: 
State Expenditure 

0,98 
0.98 
0 .93 
0.88 
0.64 

0.12 
-0.20 
-0.15 
0 . 17 
-0.03 

4.33 
75 

Factor 6: 
State Priority 

-0.02 
-0.21 
0.05 
-0.33 
-0.14 

0.45 
0.64 
0.27 
-0.65 
0.59 

1.14 
25 

4. The highway policy outcome factors distinguish 
between variables related to (a) Interstate highway 
development based on the length of Interstate highways 
open to traffic, length of urban freeway, and high­
density traffic volume on the urban IHS and (b) primary 
highway system development based on the length of the 
FAP system, motor vehicle dis tances traveled, and 
motor fuel use per motor vehicle kilometer (Table 4). 
The relations between these factors were then analyzed 
and several general causal inferences were made about 

Table 4. Factor analysis of highway policy outcomes. 

Variable 

Urban !HS open 
Rural !HS open 
High-density urban !HS 
!HS improved 

Rural FAP, 1 
Urban FAP, <(, 

Highway deaths 
Motor fuel use 
Urban IHS use 
Rural !HS unstarted, 1o 

Elgen value 
Variance, 1' 

Factor 7: 
F AP Development 

-0.18 
0.44 
-0.35 
0 .30 

0 .88 
-0 .88 
0.76 
0.49 
-0. 73 
-0 .33 

3.47 
52 

Factor 8: 
!HS Development 

0.97 
0.80 
0.75 
0.91 

0.12 
-0.12 
-0.16 
0.00 
0.37 
-0.13 

3.17 
48 



34 

highway policy implementation structures from the 
partial correlation and path analysis. 

The eight factors serve as indexes of the key parame­
ters of the highway policy system in the United States. 
As predicted, the correlations in Table 5 show a high 
degree of association among political and economic con­
ditions, federal and state highway expenditures, and 
highway policy outcomes. When the urban-industrial 
size (factor 1) is greater, for example, the federal 
highway expenditures (factor 3) and the state highway 
expenditures (factor 5) are also greater. Federal and 
state highway expenditures are directly associated with 
Interstate highway development (factor 8). The second 
set of correlations in Table 5 shows an inverse rela­
tionship between the federal aid system priority (fac-
tor 4) and primary highway system deve lopment (fact or 
7). That is, the greater the percentage oI federal aid 
for the IHS, the less the development of the primary sys­
tem. State highway system priority (factor 6) is directly 
related to primary system development (factor 7) and 
inversely related to population density (factor 2). 

Table 5. Bivariate correlations of highway policy factors . 

Highway 
Policy 
Factor Fl F2 F3 F4 F5 F6 F7 F8 

Factor 1 1.0 
Factor 2 o.oo• 1.0 
Factor 3 0.92 0.05' 1.0 
Factor 4 0.08' 0. 39 -0.04' 1.0 
Factor 5 0.92 0.22· 0. 87 0.25 1.0 
Factor 6 -0.02' -0.43 0.10· 0.02' -0.21 ' 1.0 
Factor 7 -0. 10· - 0. 71 0.01' -0.52 -0.21' 0.40 1.0 
Factor 8 0. 78 0.04' 0.88 -0.07 0. 75 0.14' 0 .00 1.0 

~Not significant at 0.05 level of probability 

When we control for the effects of political and eco­
nomic factors (factors 1 and 2), several interesting 
patterns in the data persist and new relations emerge. 
The relation between federal expenditure policy (factor 
3) and the development of the IHS (factor 8) remains 
strong even though we controlled for the effects of 
political and economic differences in the states (Table 6 ). 
The previously high bivariate correlations between state 
highway policy factors and outcomes were all substan­
tially reduced, including the relation between (a) state 
and federal expenditure factors and (b) state expendi­
tures and urban Interstate development factors . This 
indicates that state policy factors are related to highway 
outcomes as intervening variables. 

When the effects of state highway expenditures (fac -
tor 5) are examined more closely, state highway policies 
behave as intervening variables do, much as depicted by 
the policy system model. Rather than acting as in­
dependent causal determinates, state highway policies 
are influenced to varying degrees by both federal high­
way policies and state political and economic conditions. 

Table 6. Partial correlation of highway policy factors controlling 
for political and economic factors . 

Highway Policy 
Factor F3 F4 F5 F6 F7 F8 

Factor 3 1.0 
Factor 4 -0.32 1.0 
Factor 5 0.28 0 .29 LO 
Factor 6 0.33 0.23 0 .31 1.0 
Factor 7 0.39 -0.36 0. 16' 0.14' 1.0 
Factor 8 0.64 -0 .25 0.13 ' 0 .31 0.24 1.0 

a Not si gnificant at 0.05 level of probability 

State highway policy, in turn, partly influences some 
aspects of the development of the state highway system. 

Previous findings are summarized in the path diagram 
in Figure 2. The beta weight or partial standardized 
regression coefficient (/3) shown on the paths between 
each pair of factors is equivalent to a partial correlation 

Figure 2. Path analysis of highway policy factors. 

between the two variables at either end of a given path, 
when we simultaneously control for all preceding vari­
ables. We can see that the hypothesized relations among 
federal policy, state policy, environment, and outcome 
factors correspond to the path network. However, we 
now find an additional strong path from federal aid ex­
penditures (factor 3) directly to Interstate highway de­
velopment (factor 8). Each factor provides an estimate 
of the variation in each of the different blocks of the 
policy system model, and the interrelations among fac­
tors are examined via multiple regression analysis re­
ported in the path diagram (Figure 2). Two distinct pat­
terns are observed in the path analysis. 

1. A direct relation among urban-industrial size, 
federal expenditure policy, and Interstate development 
forms a separate causal path that bypasses state ex­
penditure policy factors. 

2. Urban-industrial size is more closely related to 
state expenditure policy and primary system develop­
ments. 

Thus, federal policy is most directly associated with 
Interstate highway development outcomes, and state 
highway policy exe1·cises some independent influence, 
especially with respect to the development of the FAP. 

These findings are not surprising, considering that 
the federal government pays for 90 percent of the IHS 
program but only for 50 percent of the FAP. The other 
patterns, however, suggest a schism between federal 
policies and state im plementation. Inferences from 
the path analysis (Figure 2) suggest that Ieden\l policy 
is completely determined by urban-industrial interests 
that, at the national level, lead directly to urban In­
terstate highway development. In other words, in­
dividual state highway policies do not affect urban In­
terstate development outcomes even though these 
policies are implemented by state highway depart­
ments. Urban states would, of course, embrace urban 
Interstate priorities underlying recent highway policy, 
but large rural states would naturally resist, as shown 
by the finding that the greater the total state expendi­
tures, the less the relative priority given to the IHS. 



States that can afford to follow their own priorities give 
greater emphasis to other highway needs. 

Some states follow their own priorities in spite of 
the federal government's enticement of $0.90/$1.00 
spent for building the IHS versus $0.50/$1.00 spent for 
building primary highways. In fact, state highway ex­
penditures are determined mostly by state urban­
industrial size (ft = 0.62) and are only partly influenced 
by federal aid (/3 = 0.31). The effects of federal policy 
cancel each other out as far as explaining primary sys­
tem development. State expenditure policy is directly 
related to the development of the FAP system when we 
control for the effects of all other variables (/3 = 0.48). 
Note also that the relation is much stronger than it ap­
pears in rural states, because if the urban-industrial 
size is less, the primary system development is greater. 

CONCLUSIONS 

The findings of the preceding analysis are numerous 
and complex and will require further research and 
evaluation. 

The political and economic environment is highly as­
sociated with highway transportation variables. For 
instance, total retail automotive sales and vehicle 
kilometers traveled are highly intercorrelated with 
total personal income and general expenditure of state 
governments. Rural and urban political and economic 
conditions vary in several important respects so that 
as the population density and personal income from 
industry are greater, the state government expendi­
tures per capita and the personal income derived from 
government employment are less (Table 1). 

Federal highway policy is dominated by the Inter­
state highway program, although the use of these funds 
varies tremendously from state to state. Federal aid 
for planning and research is directly associated with 
the percentage of IHS aid and inversely related to FAS 
and FAP aid. The percentage of total federal aid for 
secondary and primary systems is inversely related to 
Interstate highway aid, i.e., the more federal aid 
received by the states for the IHS, the less federal aid 
received for FAP and FAS highways (Table 2). 

State highway policy factors show that the percentage 
of capital outlays for FAP is inversely related to both 
IHS and total expenditures (Table 3). However, changes 
in state policy have not been as radical as those in 
federal policy; the states have retained their respon­
sibility for building and maintaining the primary and 
other highway systems. 

Highway policy outcome factors are clearly dif­
ferentiated according to FAP and IHS highway develop­
ment. States that have a higher percentage of the rural 
FAP system are characterized by a higher number of 
traffic deaths and higher fuel consumption per motor 
vehicle distance traveled. The total length of urban IHS 
open to traffic is correlated with high-density traffic 
volume, kilometers of IHS completed to standard, and 
the percentage of vehicle kilometers of travel on the 
urban IHS (Table 4). 

Federal highway expenditures are most directly de­
termined by urban-industrial factors. Consequently, 
federal aid expenditures are the main determinant of 
Interstate highway development, but federal highway 
expenditures are only slightly related to primary high­
way development. State highway expenditures are 
partly determined by state urban-industrial factors 
but are also influenced by federal policy. Acting 
as an intervening factor, state highway expenditure 
policy has its greatest impact on primary highway de­
velopment and a smaller inverse effect on the per.,­
centage of Interstate highways within the state. 

The relative effect of each highway policy and en­
vironmental factor on outcomes also shows a clear 
separation both according to whether conditions are 
urban or rural and according to whether it is federal 
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or state highway policy. Interstate highway develop­
ment is almost entirely explained by federal aid ex­
penditures. In contrast, primary system development 
is influenced by a number of factors, but state highway 
expenditures have the largest direct effect; therefore, 
the greater the total expenditures, the greater the de­
velopment of the FAP system. Primary system de­
velopment is also greater in rural states, i.e., the 
greater the urban-industrial size and population density, 
the less the FAP development. The complex patterns 
set up between federal and state highway policy and 
political and economic conditions in the states indicate 
some basic differences and frictions between federal 
highway policy, which is oriented toward urban Inter­
state highway needs, and state policy implementation, 
which is sometimes oriented toward the primary high­
way needs of larger and rural states. 

IMPLICATIONS AND RECOMMENDATIONS 

The early commitment of the U.S. Bureau of Public 
Roads to high standards of engineering and organization 
are reflected in the overall quality of today's federal 
aid highway system and the technical and administrative 
capabilities of state highway departments. However, 
my analysis suggests several fundamental weaknesses 
in these implementation structures, which tend to limit 
the flexibility and responsiveness of federal and state 
policy to changing transportation needs, and wide­
ranging political, economic, and environmental prob­
lems in the states. As the Interstate highway program 
nears completion, new highway policies must be de­
veloped for a postsuperhighway era of transportation 
needs. Decisions should reflect the lessons of the In­
terstate highway experience. Three observations about 
the implementation structure of the highway policy sys­
tem are especially important. 

1. The political and economic characteristics of the 
different states affect every stage in the policy process. 
The dominant political coalition that decides federal 
highway policy favored development of the urban Inter­
state system. 

2. The differentiation between federal and state 
policy based on these political and economic variations 
in the states has two implications for policy making: (a) 
federal policies that tend to contradict political, eco­
nomic, and social conditions of various states are less 
likely to be implemented uniformly and as originally 
intended and (b) implementation capabilities will vary 
with the technical and economic resources available to 
the respective states. 

3. The original purposes of the Interstate highway 
program were partly diverted in the 1960s for urban 
freeways, thus increasing the cost of the program and 
helping to create the crisis in mobility that we face 
today. Part of this diversion and the consequent effects 
on urban transportation could have been avoided if there 
had been balanced transportation planning and institu­
tionalized provisions for monitoring and reviewing the 
impacts of the program as it was being implemented. 

The criteria for effective transportation problem 
solving and successful program implementation should 
include: 

1. Implicit recognition of different hierarchical 
levels of transportation functions, including urban, 
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rural, regional, and Interstate; 
2. Flexible use of funds to optimize transportation 

systems according to specific needs and political and 
economic conditions; 

3. Encouragement of the development of technical 
and administrative capability at all levels of imple­
mentation; and 

4. Ensuring the integration between and within dif­
ferent transportation networks and modes. 

Federal policy makers have already taken steps 
toward changing the way federal aid is apportioned by 
recommending the creation of a single urban fund to be 
used for both mass transit and highway programs within 
metropolitan areas and the creation of a rural federal­
aid system for highway projects and a rural general 
transportation fund for other surface transportation 
projects (14 ). Forty percent of the urban funds would 
be allocated to individual metropolitan area govern­
ments, 40 percent would be allocated directly to the 
states for use in metropolitan areas, and DOT would 
keep 20 percent as discrP.tiom1ry fnncl1< for 11rl:i,,_n m~.ss 
transit projects. The plan would allow greater choice 
and flexibility for transportation programs but fail to 
provide for integration of the national, state, rural, and 
urban transportation networks. It may be even more 
serious that it places a federal wedge between urban and 
state authorities by dividing urban funds between dif­
ferent state, metropolitan, and federal agencies, al­
though the opposite effect was probably intended. 

As an alternative, federal transportation policy could 
be organized to promote the integration and optimization 
of all transportation modes within and between a hierarchy 
of interstate, regional, and urban transportation net­
works. This can be accomplished by establishing inte­
grated federal aid programs for each regional network 
that have additional provisions to ensure proper com­
prehensive planning, implementation, effective use, and 
balance of different transport modes. An integrated 
transportation trust fund could be set up as follows: 

1. Urban Transportation Fund-to be used for all 
transportation programs within metropolitan areas and 
smaller urban places apportioned according to urban 
population, population density, and standard metropoli­
tan statistical area (SMSA) land area. Projects would 
be planned and implemented by metropolitan and urban 
governments and coordinated within respective regional 
and interstate networks. 

2. Regional Transportation Fund-to be used for in­
tercity transportation links, including extensions 
through metropolitan areas, and for rural transporta­
tion networks. These funds would be apportioned on the 
basis of total population, rural population, and total 
land area and would be planned and implemented by 
state and rural government agencies. 

3. Interstate Transportation Fund-to be used to 
develop an interstate transportation network, including 
the completion of the IHS, and to develop workable al­
ternatives for surface and air transportation. Future 
national programs should be planned and implemented 
by DOT, which must also provide research and de­
velopment, technical assistance, and coordination for 
regional and urban transportation authorities. 

The responsibility for transportation integration must 
rest at all levels, but upward integration-from local 
networks that connect and interface at higher levels-is 
theoretically easier. Given the authority and respon­
sibility for their own transportation, states and cities 
would be encouraged to develop their planning, imple­
mentation, and technological capacities instead of de-

pending on the federal government. This would mean 
more state responsibility and shift federal responsibility 
to truly national transportation systems. If the IHS had 
been built by the Bureau of Public Roads and the U.S. 
Army Corps of Engineers, for example, perhaps the 
system could have been completed in less time and at 
less cost. More importantly, the program may not 
have been diverted into excessive building of urban 
freeways and consequent underemphasis of mass trans­
portation tee hnology. 

Public policies must include not only the means 
for implementation but also the means to regulate, 
monitor, and assess the impacts and overall per­
formance of the policy and to provide for its regular 
review. The long delays between the decision, imple­
mentation, feedback on effects, and finally, some govern­
mental response is a major problem, especially with re­
spect to large-scale technological developments. When 
the impacts are known, regulatory procedures should be 
set up and negative impacts corrected in the process of 
implementation. When effects are uncertain and risks 
~'rP crl"'t:t~t t:tivnol"in"lont"Jll l"\1'" n-rn+ntuno nl"'f'\IT'l"'.:ll'YlC! ohn11lr1 

b~ -c~~ct~~,t~a";~ t-h~t·i~;~ct; ~-;~J ;; ;ci;~~:rt-~i; ;~~i~~ted 
before full-scale development and implementation pro­
ceed. All future transportation programs and policies 
should include explicit provisions and authority for test­
ing and evaluation of performance, periodic reviews of 
the policy, and appropriate channels for performance 
feedback from affected population groups. Preferably, 
this evaluation authority should be independent of the 
implementation agency for the program. 

The integrated and hierarchical organization of trans­
portation authority and programs will, it is hoped, per­
mit better policy analysis and decision making by allow­
ing the vertical and horizontal integration of transporta­
tion networks and modes between different geopolitical 
areas. This would be accomplished without violating the 
political integrity of existing governments but would 
depend on formal cooperation and coordination. New 
federal policies should take a leading role in the de­
velopment of a modern and integrated transportation sys­
tem by improving intergovernmental implementation and 
administrative structures. 
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