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The attempt to express, much less understand, the nature of the 
relationships inherent in transportation, urban form, and the en-

vironment is a great challenge.' Analysis can be overwhelmed by the 
inextricable linkages between them, each shaping, and shaped by, the 
others. 

Moreover, the goals and purposes that drive human activity make 
up a fourth element in this set of relationships that is sometimes 
overlooked. For it is the human actions and values involved that are 
the ultimate shapers of transportation, urban form, and the environ-
ment. There is a tendency to become too mechanistic in these analy-
ses: transportation drives land use change, land use forms transport 
demand, transportation changes environment, and so forth. It is the 
human dimension that forms and shapes all of these elements. Our 
sense of the interactions of these sectors will only be complete when 
they have been properly incorporated into the understanding of hu-
man needs, values, and purposes. 

Understanding is also shaped by the professional goals and per-
spectives of the participants. Urban planners, perhaps because the 
public policy levers seem strongest there, see transportation as a tool 
for action to effect change in the form and structure of the urban 
environment, rather than as an end in itself. The focus of environ-
mental professionals is on the consequences for the environment in 
all its aspects, from varying levels and kinds of transportation activity 
to varying categories of urban form and structure. The concern of 
transportation planners is the consequences for urban form and the 
environment of public policies and plans regarding transport. This 
concern has two elements: the first is the product of the fact that 
urban form and environment are valued as ends in themselves and 
therefore there is a desire to know of pending threats to them; the 
second concern, primarily in the area of urban form, is that changes 
wrought by transportation can feed back to the transportation equa- 
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tion and modify the context for the plans initiated and, at least par-
tially, vitiate the intended benefits of the planned improvements. 
This final point helps make the case for the argument that the trans-
portation planner must also be prepared to examine the effects of 
urban form and the environment on transportation. 

In a literature synthesis provided for this conference, Giuliano identi-
fies the intricacies and complexities of the past efforts to pin down 
the relationships that are the subject of the conference. It is clear 
from her work that no obvious and simple conclusions are forthcom-
ing from past research with respect to what urban form is "best" or 
what transport system best promotes that best system of land use 
distributions. The answer, it appears, is that "it depends." And it 
depends on a lot of things—the definition of efficiency adopted, the 
costs of goods and services (notably transport and land costs), and the 
activity structure and preferences in the society and the economy 
at present and in the future. 

It can be inferred from Giuliano's paper that an understanding of 
transportation and urban form, however defined, is derived through 
the interactions of accessibility and density—accessibility as the "real" 
product of transportation and density as the primary expression of 
urban form. The reader may benefit from this simplified approach to 
understanding this complex topic. In these terms, then, the challenge 
to this conference is to establish the research base to better under-
stand the interplay among accessibility, density, and environment. 
Even identifying research needs for the topic redefined in this some-
what oversimplified way is a daunting challenge. 

An overall structure was established to guide the discussions of 
the five workshops. This involved treating six topics: 

1.Housing and jobs, 
Financing, 
Decision making, 
Energy and environment, 
Options, and 
Urban design. 

Each of these topics was the subject of a paper by a selected re-
searcher as an introduction to the conference activities. (Their papers 
appear elsewhere as part of these proceedings.) These topics were 
addressed within the overall scope of four guiding themes: 

Basic understanding and relationships, 
Methodologies, 
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Policy and institutions, and 
Research recommendations. 

Conceptually these elements formed a matrix of 24 cells within which 
research topics could be discussed and a research agenda established. 
This matrix was not rigidly pursued in the development of the re-
search agenda. 

The participants in the five workshops carried on their work inde-
pendently and selected their own individual approaches to the task at 
hand. They tended to choose different areas for emphasis, and conse-
quently made varying levels of progress in different topic areas. Thus 
the overall findings and the structures used to organize those findings 
by each workshop, within the conference-specified rubric, varied from 
group to group. It is instructive about the nature of this topic that the 
structural treatment given the subject varied so substantially among 
the five workshops. 

However different the approaches, there was a striking degree of 
agreement about the nature of the problems and the nature of future 
research needs among the five workshops. Within their varying structural 
contexts, the actual detailed findings of the workshops were rela-
tively similar, although exhibiting different areas of emphasis. A 
large number of the research recommendations appeared in different 
form in all of the workshops. 

The following synthesis of their findings and research recommen-
dations is not intended to be exhaustive; rather it seeks to summarize 
some of the key findings and shared research themes developed by 
the five groups. It uses the three main guiding themes of the confer-
ence as a summarizing device, folding the fourth theme—research 
recommendations—into the three main elements. 

BASIC UNDERSTANDING AND RELATIONSHIPS 

Within the general theme area of basic understanding and relation-
ships there was considerable agreement among the workshops that 
obtaining better data was the central concern. The data requirements 
were focused on both traditional and innovative data collection ap-
proaches designed to contribute to better understanding of some very 
fundamental relationships—relationships that many outside the trans-
portation—land use fraternity would assume are fully understood by 
practitioners. Among the basic relationships whose understanding 
could supply better data were the following: 
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Underlying demographic and social changes and current ac-
tivity patterns that are the basis for travel demand: The relation-
ship between household activity and travel demand is perceived only 
weakly. The social and economic values and preferences that modify 
these activities are also poorly understood. Traditional home inter-
view surveys are required, but also needed are more sophisticated 
household surveys developed to reveal preferences and activity pat-
terns. The intercity travel and tourism industry has pioneered in this 
area, but application to local travel behavior has been very limited. 

Accessibility of transportation and the location decisions of 
private households and businesses. 

Current problems and potential solutions: Transportation planning 
today attempts to incorporate a large and growing array of potential 
responses that may prove helpful in increasing capacity, reducing 
demand, or shifting travel to alternative places and times. This "toolbox" 
of available actions derives from the interest in substitutes for con-
struction of new facilities or equipment. These prospective tools are 
untried and untested. Neither their effectiveness nor their unintended 
consequences are properly understood. The profession needs much 
more information about what works and what does not, and what the 
short- and long-term consequences of these actions might be. Cost-
effectiveness data on prospective policy actions are needed to support 
options assessments. A compendium of success stories is proposed. 

Congestion and the environment: One of the central questions 
of the public policy debate is, What does reduction in congestion do 
for air quality? Is it positive or negative in the short term and long 
term? How much long-term growth would offset near-term pollution 
improvements from traffic congestion relief? What are the air qual-
ity measures to describe these relationships appropriately? 

Transport-ameliorative actions and air quality: The focus of 
interest was on having sufficient observation densities in metropoli-
tan areas to permit assessment of changes, particularly improvements, 
resulting from transport-ameliorative actions. The air quality monitor-
ing process must be sensitive enough to measure changes that come 
about from public policy actions in transportation and elsewhere. 

Other areas that were not specifically data related were identified 
as needing greater understanding. Some of these were 

The effects of highway pricing and parking pricing on demand 
and urban form. 

The interaction between new technologies such as intelligent 
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vehicle/highway systems and telecommuting on urban form and the 
environment. 

The description of density both for populations and other activi-
ties such as work. The data are available, but no effective descrip-
tions have been prepared regarding the density levels at which Americans 
live and work, what the trends are in these densities, and what the 
likely future patterns of density are. 

The relationship between density and social and environmental 
objectives. 

The relationship between density and private- and public-sector 
costs and benefits. 

Trends in density preferences of business and individuals. 
The activities and effects on urban form and environment of 

urban goods movement. 

METHODOLOGY 

Methodological improvement was a significant component of interest 
for the five workshops. Some of the interests expressed overlapped 
with those identified as data needs and institutional interests. As a 
result, the allocation to the methodological area is relatively 
arbitrary. Some of the main points were the following: 

It was agreed that the entire subject area was seriously in need of 
a series of syntheses of current knowledge and practice, as has been 
so effectively developed by NCHRP. The benefits to the profession 
from such a series of small, low-cost studies would be very great. 
They would benefit public officials as well by expanding their under-
standing of the relationships involved. The synthesis prepared by 
Giuliano for FHWA was an excellent foundation for the work needed 
in this area. 

Each workshop raised the subject of models for simulation, analysis, 
and forecasting. Some held the view that new models need develop-
ment; others took the view that current models are effective and use-
ful but that data and funding to permit greater use of these tools are 
lacking. General agreement existed that modeling has a major role to 
play in this area and that the research effort has to be dedicated, well 
financed, and with a long-term view regarding payoffs. 

A number of workshops identified the document The Cost of 
Sprawl from the early 1970s as needing revision and updating. This 
revision was seen as a real opportunity to review the actual costs 
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and benefits of various density levels and urban development 
patterns. 

Several groups found that level-of-service measures as an ex-
pression of transportation effectiveness need revision to reflect broader 
accessibility characteristics than those expressed by highway capac-
ity. For instance, high-occupancy vehicle and automobile alterna-
tives need to be encompassed in an overall measure of access. Fur-
ther in this direction, they called for a review of the Institute of 
Transportation Engineers manual in use for trip generation and travel 
estimating purposes. 

All groups placed heavy emphasis on the need for greater system 
performance measures. Again the emphasis was on multimodal capa-
bility to capture travel time and cost characteristics of transport mo-
bility and accessibility. 

One group summarized much of the discussion by calling for "a 
system of accounts" for urban travel, air quality, and congestion. 
Such a system would bring together all of the main measures of cost 
and service in a uniform transferable format. 

POLICY AND INSTITUTIONS 

Discussion about policy and institutions was directed to a great extent 
at the effectiveness (or lack thereof) of metropolitan planning in-
stitutions, the public decision making process, and the new demands 
being made for better coordination of responsibilities for action 
among all levels of government. Among the themes identified were the 
following: 

The groups found a great need for the communication of "suc-
cess stories" in which communities took effective action in handling 
travel demand and improving air quality and mobility. 

There was parallel concern for the pressures on communities to 
move quickly to deal with problems of long duration. In the "rush to 
action," as one group described it, there is not enough time to study 
new policy options that are pressed into action without knowledge of 
their consequences. The effectiveness of prospective public policies 
regarding job/housing balance is a case in point. 

Each of the workshops found the subject of financial resources to 
be a continuing concern, in particular the ability to aggregate funds 
from different sources to focus on a specific problem. Greater re-
search was found to be necessary about the effects of various revenue 
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measures enacted in the transportation sector outside of their direct 
revenue consequences. 

The groups identified as a concern the inability to judge the 
effectiveness and results of planning. 

The groups identified as a key concern the nature and effects of 
taxation systems and their effects on decision making. The impacts 
of the use of tolls, for example, are not fully understood. Other 
revenue devices have unexpected consequences that must be better 
anticipated. 

The groups found an area for considerable concern in existing 
processes of dissemination of research results, of knowledge, of what 
works, and of success stories. If more research is warranted, then 
greater effort in distributing the results of research is also warranted. 

RESEARCH RECOMMENDATIONS 

The groups prepared research recommendations in varying degrees of 
completeness: some produced lists of research projects; others added 
brief text; others produced almost full-scale work statements. Some 
of these recommendations were discussed earlier in this overview; all 
the research recommendations appear in the Workshop Reports sec-
tion of these proceedings. This section concludes by briefly identify-
ing and listing the eight main topical research recommendations. They 
are the following: 

Improved data: Better data sets are needed to refine the detail 
of present transportation, land use, and air quality analytical capabil-
ity [the Census Bureau's Topologically Integrated Geographic En-
coding and Referencing (TIGER) system is a major resource]; to pro-
vide better understanding of the activity and motivational factors that 
underlie contemporary travel demand; to support the modeling and 
forecasting of land use and transportation; and to permit analysis of 
freight flows as well as the single focus on passenger travel. 

Options evaluation studies: Evaluation and operational stud-
ies of the growing number of proposed new options for public action 
are needed. Public officials need to know what works—at what costs 
and with what consequences. Success stories and the associated knowledge 
that permits successes to be transferred between areas are necessary. 

Density studies: Greater understanding of the transportation-
density and environment-density relationship is called for. The de-
velopment of syntheses, basic descriptive material, and documenta- 
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tion in this area is crucial for the profession and for public officials. 
Empirical studies of density and its effects are needed in the context 
of a new set of density descriptors. 

Assessment of urban form alternatives: Overall evaluation 
of various alternative urban form constructs in terms of costs and 
benefits, public acceptance, and political and economic feasibility is 
a priority. Questions that must be answered include whether urban 
retrofitting of higher-density overlays on existing spread patterns is 
feasible and effective. 

System monitoring: Systems performance monitoring capabil-
ity is central to long-term effectiveness of transportation and environ- 
mental planning. Both transportation and air quality monitoring ca-
pabilities need improvement. Sensitivity to policy change in these 
systems is crucial. 

Improved research management: Better research manage-
ment (i.e., making better use of available research materials), broader 
dissemination, and more means to test and apply research results are 
critical. 

Enhanced tools of governance: Government response mecha-
nisms to meet the new challenges need careful review and research. 
New mechanisms for government, new planning approaches, and new 
means of coordination of complex activities requiring action across 
government levels and jurisdictions need research. 

More funding: One overriding theme that came out of each of 
the workshops is better funding for the urban planning and urban 
planning research process. This sector has been starved in recent 
years with respect to funding for data, for research, and for analysis. 
With the new demands, options, and pressUres placed on the process, 
the need for supporting funds and other resources has never been 
greater. 


