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This paper emphasizes improved understanding of practical, operational
techniques that are responsive to current and short-term issues. Included
are (a) documentation of issues; (b) documentation of the state-of-
practice for identifying and measuring economic, energy, and environ-
mental indexes; and (c) operational guidance for the use of validated tech-
niques. Major findings are that most earlier and current planning is of a
single mode, single discipline nature. Multimodal state and regional plan-
ning, pricing, or policy formulation is rarely attempted. The literature
contains very little on truly integrated economic, social, environmental,
and energy evaluations. The indicators to address these current and
changing issues are poorly organized, and techniques for measuring the
indicators are rarely evaluated or validated. Consequently planners and
decision makers have poor understanding and use techniques and ap-
proaches that are faulty.

The current transportation literature is flooded with
publications titled, ''social, economic, and environ~
mental impacts.” Indications are that a meaningful
change is taking place and that this flood of articles re-
flects the depth of the change. In the past, any actionthat
facilitated the transportation of goods and passengers in
greater numbers or more quickly appeared to represent
a contribution to the public interest. In the new age of
increasingly scarce resources and critical pollution
thresholds, this is no longer the case. Basic factors
critical to transportation planning are also changing.
The birth rate has fallen below the basic replacement
rate despite the highest household formation rate in his-
tory, Equally important, the recent growth in small
cities and towns has signaled one of the most dramatic
changes in population location in this century. The rate
of growth of nonmetropolitan areas is exceeding that of
the big cities and suburbs., Continuation of these shifts
could have a profound effect on state and regional trans-
portation planning,

Transportation improvements have become, whether
actively or passively, vehicles of public policy. Proof
that volume, safety, or speed will be increased, or even
that direct costs to users will be reduced is no longer
adequate evidence of the desirability of a transportation
project. If the best overall public interest (1) is truly
to be served, many other factors must be considered,
particularly since an aroused citizenry have the legal
tools to delay and possibly stop projects that are detri-
mental to either the human or the physical environment.

This is not to say that transportation improvements
are not socially desirable or, in fact, essential, We,
as planners, must consider the more subtle and far-
reaching impacts a proposed project might have and not
just the immediate benefits to be derived. Transporta-
tion improvements should no longer be assessed apart
from the broader context of societal goals.

Changing conditions, attitudes, and values place tre-
mendous new pressures on state and regional planners
and decision makers, Techniques for evaluating trans-
portation improvements in light of these changes are not
readily available, An improved understanding of practi-
cal and operational impact identification and measure-
ment techniques must be developed for the regional land
use-transportation planner who is strongly influenced by
new social mores, energy shortages, environmental
problems, and the current state of the economy. Tech-
niques are needed that are applicable to pricing, regu-

lation, and policy formulation, as well as to planning.
While some improvements are proposed in this paper,
I have not developed a single approach that is universally
applicable, easily applied, and based upon quantifiable
criteria alone. This paper attempts to contribute to im-
proved understandings and to identify techniques relevant
to short-term conditions for this range of decision-
making activities, The following discussion is directed
primarily toward state and substate regional planning,
program development, and policy analyses. Because of
strong relationships, urban considerations are also in-
cluded. The discussion focuses on methods broadly ap-
plicable to all modes of movement of passenger and goods
and covers all levels of capital investment (new construc-
tion, low capital investments, no build, and abandon-
ment), operational improvements, and pricing and regu-
latory measures. The scope is broad, but no broader than
that faced daily by most planners and decision makers.

ISSUES, INDICATORS, AND
TECHNIQUES

Transportation planning and decision-making processes
have improved rapidly over the past decade, stimulated
in part by National Environmental Policy Act of 1969
(NEPA). This type of legislation has raised the aware-
ness of issues outside of, but closely related to, trans-
portation planning. In fact, techniques used by some
states in creative policy formulations have, in turn, led
to successful, multiagency planning and budgeting efforts
2, _). These and similar recent improvements are over-
shadowed, however, by the basic changes taking place in
the traditional response-to-growth type of transportation
planning., Hammer (4) gives an excellent summary of the
increasing use of normative planning or managed growth
approaches:

The emerging policymaking is a welter of crisscrossed lines. On one hand
the new [U.S. Department of Housing and Urban Development] HUD
Act is testimony of the acceptance of a new federalism that admits the
limitations of top-down approaches to the management of physical de-
velopment. On the other hand, the new [U.S, Environmental Protection
Agency] EPA and [Federal Energy Administration] FEA regulations are
startling in their reassertion of federal force in the face of new environ-
mental and energy crises. ... Now the states, for the first time in U.S. his-
tory, are asserting their constitutional power over land use and settlement
patterns. Most important are the emerging actions of local jurisdictions
and their plans and implementation programs dealing with the manage-
ment of growth,

Instead of merely upgrading traditional, single~-mode
techniques for comparing alternatives after the decision
to build has already been made, we now have techniques
to determine whether transportation improvements or
some other improvements are needed to support broader
socioeconomic and land use goals. If transportation im-
provements are needed, we choose which combination of
capital investments and pricing or regulatory mecha-
nisms will be most effective in accomplishing those
goals., The traditional response-to-growth approach is
not yet a thing of the past, Fortunately, most of the



findings regarding impacts and techniques apply equally
well to the response-to-growth, normative, and growth
management approaches,

The results of earlier work on improving techniques
indicate that still more monitoring and postevaluation
work are needed. For example, economic research
by Harral and others in the transportation research
program of the Brookings Institution (5) provides
an excellent base in that discipline, This is supported
by recent work by Llewellyn (6) in the socioeconomic
area; by Wolf (7) in the social area; by Yukubouski of the
New York State Department of Transportation (8) or Man-
heim (9) in the citizen participation area; by the state of
Oregon (10) in the energy discipline; and by the state of
Georgia (11) and the Smithsonian Center for Natural
Areas (2')_in the environmental area. Most of these
works have not been organized into an overall framework
for planning, pricing, and policy formulation that uses
multimodal systems assessments and integrated eco-
nomic, social, environmental, and energy (ESEE) eval-
uations.

The issues that state and regional transportation plan-
ners must deal with were assembled from direct contacts
with planners and decision makers and from some ex-
cellent recent references (13, 14, 15). Most were old
issues, many as old as transportation itself, During the
last three decades, planners responded to tremendous
growth pressures and found little time to respond to en-
ergy or environmental issues. As a consequence, re-
sponses (in the form of alternative approaches and tech-~
niques) are poorly developed for issues such as:

1. Developing meaningful state goals,

2. Learning to deal with change and uncertainty,

3. Planning for multimodal systems, and

4. Pricing and regulatory mechanisms for coordi-
nating private and public sector investments and opera-
tions.

Major new issues include state and local attempts to
manage growth, energy problems and the corresponding
issue of resource management, and reliability problems
in predicting socioeconomic trends., Each of these issues
is drawing transportation planning and decision making
out of the transportation field and into the complex field
of land use and socioeconomic planning, ESEE relations
are poorly understood in this larger field. For example,
land use is often USEd as a Surrogate ior social and eco-
nomic issues. While an important consideration in it-
self, land use is a poor surrogate for issues such as
energy conservation or neighborhood cohesion. Simi-
larly, environmental impacts are frequently labeled as
indirect and thereafter ignored, even though indirectim-
pacts are among the most important to informed decision
making, Also, terms used in economic analyses, such
as externality or financial versus economic analysis, are
often used incorrectly.

All of these factors have contributed to the existing
state-of-practice in state and regional transportation
planning. Systems planning is minimal in this country.
Most state and regional plans are sum-of-projects by
mode and then sum-of-mode efforts; little or no analysis
is made of economic, energy, social, or environmental
relations. This situation is changing as more states
adopt policies regarding land use, An example is Col-
orado's goals in redirecting economic and population
growth (16).

Some techniques are so well understood and docu-
mented that we can identify issues, document impacts,
identify operational methodologies, and develop guide-
lines for their use in various decision-making activi-

ties. These techniques include those for finance, fuel
consumption, transportation accidents, and noise as-

sessments, A relatively high level of confidence can
be placed in predictive techniques in these areas.

With the exception of those mentioned above, impacts
and techniques currently employed to address major is-
sues are at very uneven stages of development. Gener~
ally, they combine single-mode and single-discipline
assessments, which rarely discuss system or discipline
relations, and offer short-term evaluations almost to
the exclusion of long-term considerations. Frequently,
the techniques are methodologically incorrect or used
incorrectly. Almost no postevaluations have been per-
formed to validate the reliability of recent, observable
impacts or of currently used techniques. One recent
postevaluation of highway impact methods, completed for
the Federal Highway Administration (FHWA) (6) sum-
marizes, ""The results of this study indicate that a large
proportion of the research on highway impacts is poorly
conceived, lacking in substance, and replete with errors
in methodology and research design." Most postevalua-~
tions are either harsh condemnations of the techniques
in use or such poor evaluations themselves as to be in-
adequate to establish the reliability of the techniques in
question.

Indicators comprise the logical link between issues
and measurement techniques. They are key character-
istics of major issues that can be measured quantitively.
Unfortunately, decision makers rarely agree on issues,
indicators, and techniques, Thus the National Coopera-
tive Highway Research Program (NCHRP) (17) proposes
organizations in this regard for the economic, social,
environmental, and energy disciplines (Table 1 is an
example).

PRACTICAL TECHNIQUES AND
IMPLICATIONS TO DECISION MAKING

Generally, our understanding of how to use economics
for state and regional transportation planning and evalua-
tion is poor. Most earlier economic analyses were (a)
justifications rather than evaluations; (b) single-mode
projects rather than multimode systems oriented; (c)
predominantly short-term instead of short- and long-
term considerations; and (d) often of a financial instead
of economic nature. For example, most economic anal-
yses of airports, pipelines, ports, and railroads are,
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needed for investment purposes. Employment and re-
lated benefit data are used for justification purposes.
Costs and revenues are necessary analyses for a broader
economic assessment, but they are only fragmentary in-
puts to that broader assessment.

Table 1. Energy issues, indicators, and techniques.

Issue Indicators Measurement Techniques

Modal energy intensive- 1. Sketch and detailed
ness analyses
2. Models of existing systems
Operating fuel consump- 1. Multiply modal energy in-
tion tensiveness by number of
seats and total distance
traveled

Fuel energy
consumption

Energy costs for such 1. Sketch analysis
things as vehicle manu- 2. Multiply project dollar
facture, traveled way cost by total U.S. energy
and facility construc- consumption for year in
tion, manufacture and question and divide by GNP
operation of traffic con- for the same year
trol, and signals 3. Detailed analysis

4, Input-output

Capital energy
consumption




Waterway development evaluations provide an example
of invalid economic or financial analyses. Current prac-
tice is to compare rates for heavily subsidized waterway
carriage with regulated rates for the same cargo on areal
or imaginary parallel rail line. Economic analyses for re-
gional systems are rarely performed. The most widely
recognized technique, benefit/cost analysis, is used pri-
marily for project evaluation instead of for state or re-
gional system planning, and then only to select between
highway alignments once the decision has been made to
build a highway. This technique has valid uses; however,
it can provide only a part of the input required for eco-
nomic analyses of concern to planners., Other findings
are that;

1. Requirements for economic assessments are
changing so that many traditional terms such as exter-
nality, second order, and indirect are less relevant than
they once were;

2. Economic analyses, subject to data availabilities,
are equally applicable to all modes-—~no major economic
techniques are mode specific; and

3. Multiple techniques are needed for overall eco-
nomic evaluations; rarely is a single technique adequate
to address more than one issue nor will a single tech-~
nique provide useful information for all decisions about
planning, pricing, regulation, or policy formulation.

The technical requirements and limitations of economic
analyses must be better understood, These include (a)

the use of with and without analyses, (b) the establish-
ment of causal effects, (c) the understanding that tax
analyses merely reflect internal transfers in an economy,
and (d) the delineation of clear boundaries for economic
analysis.

The implications of the state-of-practice in economic
analysis are twofold. The first implication for state and
fegional transportation goals confirms Hand's findings
18, p. 4):

State development policies and planning, including transportation, need
to reflect a common base of population, economic, and resource infor-
mation and analyses. State governments need to be encouraged to move
more in the direction of a goals definition that is part of a systematic
consideration of overall objectives, targets, needs, deficiencies, imple-
menting programs and projects, and the periodic recycling of these judg-
ments.

Functional elements will always compete for priority of attention and
support, e.g., transportation versus education and welfare versus environ-
ment. But if each functional element is to be viewed and understood as
fitting into a total structure rather than as being the umbrella for the solu-
tion to all questions, then overall definition and direction must gain the
same recognition and support. . .

This larger context is important for transportation decisions. It is es-
sential to intermodal judgments. This larger context is important and is
essential to transportation decisions and intermodal judgments, among
other reasons, because these decisions and judgments should be used by
society in shaping what it determines it wishes to be.

The second implication is that state and regional
transportation planners will require inputs from trained
economists. These economists should have a societal
viewpoint rather than view transportation as an economic
activity in itself, Further, the economist, according to
Munger and Edwards (19):

... will have to spend the time and effort required to determine what
people want and how they go about satisfying those wants, He will
have to abandon exclusive reliance on an analytical tool designed, . .
to maximize income and to develop, instead, tools capable of guiding
public decisions aimed at achieving multiple objectives, some of which
are subjective in nature. And, most important, he must remember
that the search for acceptable alternatives is a political bargaining pro-
cess which he can assist by providing needed information and with-
holding personal value judgments.

Energy issues are relatively new to planning in this
country. Except for scattered works, like that in Oregon
(10), few energy assessments have been completed at the
statewide, multimodal planning level., Energy assess-
ments are largely the application of well-known physical
laws. Issues in the energy discipline do not have numer-
ous or highly qualitative indicators., Because of the
strong relationships between energy and economic,
social, or environmental assessments, future energy
assessments will be critical

1. To state policy formulation, pricing, regulation,
planning, and financing of multimodal operations;

2. To an understanding of a state's energy balance,
to the need for energy imports (into a state), and to re-
lated long-term effects on the state's economy; and

3. To planning the modal balance for new systems
and, more importantly, to the organization of priorities
for marginal improvements to existing systems.

The indicators and techniques for fuel energy consumption
are well developed and are a direct counterpart to dollar
costs for transportation operations. These techniques,
which are easily understood and applied, are currently
part of many state-level analyses.

Capital energy costs are lesswellunderstood and rarely
used. They have their direct counterpart in dollar costs
for such things as transportation facilities and equipment,
and therefore, may be as important to long-term trans-
portation decisions as fuel energy analyses. For ex-
ample, capital energy requirements will be very impor-
tant to future decisions on the trade-off between short-
haul air service, which is highly energy intensive but
may have minimal capital energy requirements, versus
high-speed rail, which is not nearly so energy intensive,
but could have enormous capital energy requirements.
Energy implications to land use, economics, resource
management, and social subsystems are so strong that
energy assessments of the future may force vastly im-
proved interagency planning and budgeting activities.
Further, modal energy comparisons may be easier to
develop than cost comparisons, and the economic impli-
cations may be more easily understood.

Much work remains to be done in relating energy as-
sessments to those for economic, social, and environ-
mental analyses. Because their economic implications
are easily understandable, capital and operating energy
assessments will have an immediate, long-lasting, and
pervasive impact on transportation decisions, Energy
and economic evaluations will be of particular impor-
tance in times of uncertainty and scarcity.

Social assessments are used as the underlying basis
for many court suits against transportation projects.

But, the social discipline appears to be the least well
developed and the most lacking in terms of an overall un~
derstanding of how social considerations can be used in
transportation decision making. By far, most informa-
tion about social impacts is related to highways. The
predominant need for value judgments in social assess-~
ments may make the development of good understandings
difficult and the assembly of a comprehensive body of
reliable social assessment techniques even more diffi-
cult. Value judgments vary so much from person to per-
son over time; the development of predictive analytical
techniques for interrelated social issues, therefore, ap-
pears to be an unrealistic goal, Several considerations
indicate that social assessments may be even more im-
portant in the future than they are now.

1, Strong socioeconomic ties contribute to a growing
consensus among planners that social considerations may



be the most important of future ESEE evaluations; and

2. Energy considerations indicate that future trans-
portation developments may have key social implications,
such as on the quality and distribution of state and re-
gional growth.

An effective community participation program may be
the most reliable central mechanism for addressing so-
cial issues; however, participatory programs at the state
and regional level are not yet well developed. Thus, the
testing and development by individual states of alterna-
tives identified by Yukubousky (8), Bigelow (20), Ortolano
(21), and Manheim (9) should be a priority item—partic-
ularly if the findings of Llewellyn (6), Crane (22), and
Wolf (7) regarding the inadequacy of current social tech-
niques prove to be correct.

Participation programs alone will not be adequate to
address social and related issues. A long-term, well-
organized program to verify social impacts and develop
techniques for their prediction will be necessary if so-
cial considerations are to be given meaningful considera-
tion in transportation decision-making processes, Until
these techniques are available, the use of an effective
citizen participation approach appears to offer the best
potential for reliably incorporating social concerns in
state and regional decision-making processes.

Existing noise level standards reflect a consensus on
the importance of noise issues. A long history of re-
search has resulted in the development of relatively reli-
able predictive techniques for noise impacts. Also, vali-
dations have been performed on the effectiveness of noise
techniques. More work on noise techniques is needed to
make them universally applicable to all modes and condi-
tions and less costly to perform.

Air pollution impacts on humans, biota, and buildings
are fairly well documented. In addition, predictive tech-
niques are available for the generation of pollution by
all transportation modes. However, dispersion and con-
centration of air pollutants in rural air basins are not
well understood, and the available techniques for their
practical reliability are unvalidated.

Water pollution impacts are not well documented be-
cause the generation and dispersion of transportation-
related pollutants have not been thoroughly researched.
In particular, the dispersion of transportation-related
pollutants in groundwater supplies is not understood.
Thus, while some of these pollutants are known to be
highly toxic (such as ashestos and mercury), only sketch
techniques are available for generation and dispersion
predictions.

Ecological considerations are less well understood
and ecological impacts of transportation systems are not
well documented. Impact indicators are not agreed upon
and analytical techniques are neither well developed nor
easily documented in the literature. No meaningful vali-
dations of currently used techniques were found in the
literature.

While ecological issues were primarily responsible
for the NEPA legislation, most environmental assess-
ments have been little more than inventories of species
(particularly endangered species) or climatic and soil
conditions. Key ecological considerations, such as com-
munity, food webs, and triggering factors are rarely
mentioned. Work for the Georgia Department of Trans-
portation is an exception (11),

The implications for state and regional transportation
planners are that, although existing techniques can be
used to perform noise and energy assessments with a
relatively high level of confidence, reliable air and water
pollution and ecological assessments will require the fur-
ther development of predictive techniques, Until such

techniques are developed, the identification and moni-
toring of critical areas (air basins, water resources, or
ecological areas) appear to be an excellent alternative

for considering these impacts at the state level, The U.S.
Department of the Interior initiated such a program based
on work initiated by the Smithsonian Institution (12), Given
the difficulties in developing predictive techniques, the
identification and monitoring of critical areas may be the
only practical short-term approach available to planners.

CONCLUSIONS

Some of the newer issues, such as growth management
and energy, provide opportunities to deal more effec-
tively with the older issues of risk and uncertainty.
However, techniques to address related issues and im-
pacts need to be better organized. Most state planning
is done on the basis of summing regional or local proj-
ects by mode and then summing sets of modal projects.
Multimodal system planning is rare; therefore, little
documentation exists on the impacts of system planning.
Reliable impact documentation is even more rare. Most
impact documentation ignores relationships, is too nar-
row in scope, or is faulty. Post project evaluations are
frequently justifications of earlier decisions rather than
evaluations of the reliability of the planning techniques.
Thus, a common finding of reports of planning or evalua-
tion techniques is that monitoring programs and posteval-
uations are among the highest priority needs.

Available techniques can significantly improve decision
processes, but reliable techniques do not exist to address
some major issues or for measuring some relationships.
Currently available techniques are broadly applicable to
decisions on capital versus operating investments, aban-
donments, pricing, regulation, and policy formulation.
Six years of experience with the NEPA legislation shows
that ESEE assessments and community participation must
take place at the outset of planning rather than after plans
are complete and public approval is sought. Thus, we
are approaching the point at which the distinction between
planning and impact assessments may disappear.

As a reflection of earlier single mode and single dis-
cipline assessments, the ESEE disciplines are at very
uneven stages of development and critical discipline rela-
tionships are poorly defined. New issues give policy
makers the responsibility of balancing ESEE trade-offs,
but the poor state-of-practice leaves them without ade-
quate information for doing so.

Enecrgy and cconomic technigues are among the most
reliable and well developed. Environmental and social
impacts are the least well organized, documented, and
developed. Energy assessments and community involve-
ment techniques appear to offer the best alternatives for
improving understanding of ESEE relationships. Both
can be employed by the existing staff of state transporta-
tion agencies. Most current impact evaluations are neg-
ative in character, largely as a reflection of the inade-
quate use of available procedures. For example, the
use of the without alternative (a technical requirement
for the valid comparison of alternatives) can signifi-
cantly add to planning understanding.

The five modes plus the ESEE disciplines and rela-
tionships, when placed in the existing institutional and
financial context, result in a complex network of consid-
erations that confront state and regional transportation
planners and decision makers. As planners, we must
learn to deal with this complexity and not avoid it by
searching for easy answers or fast solutions,

ACKNOWLEDGMENT
This paper is based on work performed under the Na-



tional Cooperative Highway Research Program, "'State
and Regional Transportation Impact Identification and
Measurement," The work was conducted with the as-
sistance of planners in various federal agencies, in

12 state transportation agencies, and in several regional
transportation and lane use agencies.

REFERENCES

1. Rept. to 92nd Congress, 2nd Session, House Com-
mittee on Public Works., Report to Congress Guide-
lines Relating to the Economic, Social, and Environ-
mental Effects of Highway Projects. Aug. 1972.

2. C, D. Bigelow and others. Delaware-St, Lawrence
Region: The Role of Transportation in Alternative
Strategies for Development, New York State De-
partment of Transportation, March 1872,

3. Georgia Papermill Makes Economic Growth a Part-
ner in Protecting the Environment. Economic De-
velopment, Vols, 8 and 9, Economic Development
Administration, U,S. Department of Commerce,
Sept. 1971,

4, P, Hammer, Issues and Actions for Managing De-
velopment. TRB, Transportation Research Record
565, 1976, pp. 1-5.

5. C. G. Harral, Preparation and Appraisal of Trans=--
port Projects. U.S. Department of Transportation,
1968,

6. L. Llewellyn and others. The Social, Environmen-
tal and Economic Impact of Highways: A Review of
the Literature, Office of Research, Environmental
Design and Control, Federal Highway Administra-
tion, Dec. 1973.

7. C. P, Wolf, Social Impact Assessment: The State
of the Art, Institute for Water Resources, U.S.
Army Corps of Engineers, 1975.

8. R. Yukubousky. Community Interaction in Trans-
portation Systems and Project Development: A
Framework for Application., Preliminary Research
Rept. 50, New York State Department of Trans-
portation, Sept. 1973.

9, M. L., Manheim and others., Transportation
Decision-Making: A Guide to Social and Environ-
mental Considerations, NCHRP Rept. 156, July
1975,

10,

11,

12,

13.
14,

15.

16.

17,

18.

19,

20,

21,

22,

Transition. Oregon State Office of Energy Research
and Planning. 1975.

A System to Evaluate the Environmental Impacts of
Highways in Georgia. Georgia Department of Trans-
portation, Research Project 7202, 1974.

Primer: Critical Areas and Information Data Han-
dling. U.S. Department of Interior, Vols. 1 and 2,
1975,

Issues in Statewide Transportation Planning. TRB
Special Rept. 146, 1974, pp. 1-262,

State Planning Issues: 1975. Council of State
Planning Agencies, Lexington, KY, 1975.

State Transportation Issues of the Seventies, U,S,
Department of Transportation and the Council of
State Governments, Aug. 1973,

J. 8. Gilmore and M, K, Duff, Policy Analysis for
Rural Development and Growth Management in
Colorado. Colorado Rural Development Commis-
sion, 1973,

C. D. Bigelow and others., State and Regional
Transportation Impact Identification and Measure-
ment: Phase 1 Report, NCHRP Project 8-15,
Bigelow~Crain Assoc,, San Francisco, 1976,

I. Hand., State Development Policies and Planning.,
HRB, Highway Research Record 401, 1972, pp. 1-5.
J. A, Mungar and J. D. Edwards. The Splendid
but Superficial Contribution to Conventional Eco-
nomic Analysis to the Management of Public Re~
sources. Annals of Regional Science, June 1970,
p. 37.

C. D. Bigelow. Goal-Responsive Community Par-
ticipation: An Imperative for Integrated Economic-
Social-Environmental Analysis, TRB, Transporta-
tion Research Record 481, 1974, pp. 11-20,

L. Ortolano. A Process for Federal Water Plan-
ning at the Field Level, Water Resources Bulletin,
Aug, 1974, p. 766,

J. 8. Lane and others. The No-Build Alternative:
The Social, Economic, and Environmental Conse-
quences of Not Constructing Transportation Fa-
cilities. Phase 1 Report, NCHRP Project 8-11,
David A, Crane and Partners, Inc.,, Boston, 1975.

Publication of this paper sponsored by Committee on Transportation
and Land Development.

Transportation and Land Use
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The Netherlands is one of the most densely populated countries in the
world. The Dutch people have a long history of rigid land use controls;
urban sprawl is unknown there. High-rise apartment complexes gener-

ally mark the boundary between urban and agricultural land uses. Urban
expansion and some decentralization of urban activities since World War

Il have placed a difficult burden on transportation. The number of pas-

senger automobiles has increased fivefold between 1960 and 1970.
Transportation policy goals for the Amsterdam region call for public
transportation in the future to accommodate about 60 percent of the
journey to work traffic (it now accommodates about 25 percent), bi-
cycle and pedestrian trips will be 30 percent, and the private automo-
bile will account for the remaining 10 percent. To help achieve the





