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On-site demonstrations and "turnkey" delivery 
of new methods, 

NCHRP and NCTRP syntheses, 
Short courses, and 
More effective use of nearby academic insti-

tutions. 

The European experience with innovation of im-
proved forecasting methods is rather better than 
that in the United States. It may be worthwhile to 
compare the contexts and determine what can be 
learned from non-U.S. colleagues. 

Second, there are important needs to demonstrate 
the application of new methods to show their utility 
to potential users and to test their efficacy. 
Where appropriate (probably not in the long-range 
context, because of problems of measuring outcomes 
and comparing with predictions), such formal tests 
are desirable to show potential users that the use 
of such techniques is feasible, cost-effective, and 
likely to lead to more useful products than those 
available from traditional methods. This activity 
needs strong support, careful planning, and compre-
hensive documentation. This activity could be a 
program of well-designed experiments, perhaps in the 
context of several field-test sites. Candidates for 
such demonstrations include the following: 

Market segmentation analysis methods, 
Improved survey techniques (small samples, 

panel methods, etc.) for updating origin-destination 
surveys, 

Attitudinal analysis methods and choice ex-
periments, 

Behavioral games and traveler decision simu-
lation, 

Trip generation and mode-choice modeling, and 
Nested logit techniques, e.g., to analyze 

travel impacts of service cutbacks. 

Comparative assessment of available travel anal-
ysis techniques by using site-specific demonstrative 
applications is also needed. Criteria, procedures, 
and specification tests for choosing among both 
traditional and newer analysis techniques should be 
developed to assist practitioners in application. 
For example, guidance regarding choice of available 
sketch-planning techniques is needed, showing under 
what conditions they are best utilized. 

While other, more focused research is also needed 
and desired, the first priority must be technology 
transfer, so that the backlog of new ideas moves 
into practice. 

Third, some key additional research needs rele-
vant to long-range planning are as follows: 

Improvement of methods of forecasting exogen-
ous variables to capture and anticipate important 
changes; 

Development of appropriate data bases for us-
ing responsive models to analyze emerging policy op-
tions and exogenous changes; 

Development of improved, capabilities to pre-
dict commodity movements, urban and intercity, given 
changes in facilities, policies, and the economy; 

Characterization and communication to dcci-
slonmakers of uncertainty associated with forecasts; 

Development of methods to utilize activity 
analysis and attitudinal data in improved travel-
forecasting models, both passenger and freight; 

Analysis of relationships between life-style 
and life-cycle trends and travel needs and behavior 
for use in improved travel models; and 

Development of methods to analyze demand-re-
duction policies, going beyond mode choice toward 
understanding more* fundamental changes in travel 
behavior. 

Long-Range Urban Transportation Planning: Are We Creating 
New Life or Resuscitating a Dinosaur? 
JOSEPH L. SCHOFER, Northwestern University 

Specifying future needs for long-range transporta-
tion planning is a challenge not easily met. This 
is because it is not at all clear what real needs 
long-range planning does, and can, meet in today's 
environment. True, this form of planning has been 
around a long time, and many exciting and lasting 
ideas and proposals have come from it (1). The idea 
of planning in general, and particularly long-range 
planning, is rich in logic. We need to prepare for 
the future by anticipating its attributes, explorinq 
alternative ways to meet them, recommending pre-
ferred system development schemes, and specifying 
the resources required to implement them. Uncer-
tainty about the future, the likelihood of major 
changes, and the high costs, large impacts, and lonq 
lead times associated with many options demands that 
we be cautious, exploratory, and prepared. 

Indeed, the original long-range transportation 
plans took up this challenge, developed new methods 
and models, tested• many interesting ideas, and pro-
duced reports that were rich with proposals, excit-
imp, and sometimes influential. This was particu-
larly true of the grand old studies such as those  

done in Chicago, Detroit, Pittsburgh, Philadelphia, 
and New York; many important methodological bells 
and whistles, not to mention policy-development con-
tributions, have been added by later studies. 

The federal government, responding to the suc-
cesses of early long-range transportation planning 
efforts (and particularly to the availability of 
tools) as well as to the enlightened philosophy that 
planning, as exploration of and preparation for the 
future, makes sense, seemed to agree that long-range 
comprehensive transportation planning was good for 
almost everyone. Hence, an expanding, seemingly in-
finite series of regulations was promulgated that 
mandated this kind of planning for all major cities 
desiring federal capital grants, first for highways 
and later for transit. 

With no dispute as to the methodological, concep-
tual, and pragmatic contributions of long-range 
transportation planning, it appears that somewhere 
along the way things changed. Although planning was 
to be an analysis process in support of decisionmak-
ing, long-range planning, like a campus barbershop 
in the 1960s, began to appear increasingly like a 
service without a market. The reason? Although 
there was support for long-range planning, there ap- 
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peared to be less and less explicit interest in 
long-range decisionmaking. And even now, looking 
back to the 1950s, it appears that a substantial 
portion of the action recommendations in those orig-
inal long-range plans were ideas that had been 
around for a long time; in fact, some of the key 
recommendations represented prior political commit-
ments, at least some of which might have been acted 
on in the absence of further planning. 

There is very little explicit long-range deci-
sionmaking because the time horizon of most elected 
officials is, on the average, equal to 

Teo = 1/21E. 

where Teo  is the time horizon for the average 

elected official and IE is the average interelection 
interval, = 2 years. of course, the time horizon 
for a long-range plan is much longer, perhaps of •the 
order of 20 years. Furthermore, from the date of 
commitment to the plan until the first serious im-
plementation, there is a time lag for design, 
achievement of necessary legal clearances, etc., of 
perhaps three years. Now we might argue as follows: 

IT = implementation time = three years. 
If Teo - IT > 0, i.e., the decision regarding 

the long-range plan occurs within the elected offi-
cials time horizon, commitment to the plan has ser-
ious meaning, is worthy of concern. 

If Teo - IT < 0, the decision is outside the 
elected official's time frame, so who really cares? 

We argue that in the typical situation, Teo - IT 
< 0. 

True, many immediate decisions are made that have 
important long-term implications. But the eyes and 
the minds of most elected officials focus on the 
next election. Thus, reviewing long-range options, 
and even selecting them, is often not much different 
from taking an attitude survey about our future 
plans to ride transit: it may be fun at the moment, 
but fortunately no one can hold us to the promise. 
Furthermore, it makes sense to say the right things, 
no matter what our real intentions are. 

A large fraction of the long-range transportation 
planning still being done--and there is less and 
less of this--we think is done in response to exist-
ing federal regulations (2) and with much federal 
support. To the extent that this is like subsidiz-
ing empty barbershops because we thought it was a 
good idea for people to buy haircuts, it is clear 
that the political winds in Washington and elsewhere 
are blowing our hair in a different direction. 
Through a stream of regulatory changes now flowing 
in the Federal Register (e.g., August 26, 1982), 
more flexibility is being introduced into planning 
requirements. In the fall of 1981, planners at many 
levels met to support the most constructive aspects 
of these changes and to defend their turf in other 
areas (3). 

Even more important than the federal changes, we 
think, are the budget constraints that are tighten-
ing around state and local governments and that, to-
gether with a relaxation of national requirements, 
are likely to make local decisionmakers look to the 
cost-effectiveness of long-range planning Just as 
they evaluate the efficiency of their police depart-
ments. Rather than being left to our own devices, 
those of us engaged in long-range planning will have 
to answer the question "What have you done for me 
lately?" In the absence of good answers, the doors 
may begin closing on some long-range planning aqen-
cies. In the New York region, this has already hap-
pened; the nature of the long-range planning activ- 

ity--if any--that will remain is not at all clear. 
And although empathize with our colleagues from New 
York, we must look toward preparing ourselves for a 
difficult, challenging future, in which we must 
either respond effectively or find new roles. 

It is past time to explore, openly and aggres-
sively, the nature of those new roles for long-range 
planning. Otherwise, we must be prepared to ac-
quiesce to the political choice to focus on the 
short term only. We can,. of course, talk to each 
other about the important long-term demographic, re-
source, and technological changes that are occurring 
and use these to argue for the salience of long-
range planning. Frank Spielberg, in a paper in this 
Report, and Martin Wachs (4), among others, have 
done this job well. Yet we are less than certain 
that such arguments alone will turn the heads of 
elected officials. Instead, we will concentrate in 
the remainder of this paper on the broader issue of 
what long-range planning can and must do to pique 
the interests of our clients, the political offi-
cials who ultimately sign (or do not sign) our pay-
checks and make use of our results. 

We can no longer afford to devote energies to re-
suscitating this dinosaur that is long-range plan-
ning. Instead, we must explore the possibilities of 
creating and sustaining new life where it is needed 
in a form that will survive, adapt, and respond. 

REDEFINING THE ROLES OF LONG-RANGE PLANNING 

Perhaps even the most skeptical of us could be con-
vinced that long-range planning does, and could, 
play an important role in the processes of develop-
ing and managing transportation resources and sys-
tems. To many at this time, however, these roles 
are cloudy and ill-defined. Part of the problem is 
that we have never clearly understood and evaluated 
the contributions of long-range planning in the 
past. Several studies (5,6) have credited long-
range planning with all subsequent transportation 
successes and blamed it for none of the failures. 
Others have focused on the errors (7), which has de-
fined our limitations but not treated our positive 
contributions. 

It is probably fair to say that if all long-range 
transportation planning ceased today, except for the 
difficulties of meeting federal regulations, few 
people would notice for a while. Yet in many re-
spects, long-range planning is the only context in 
which we can pay serious attention to the uncertain-
ties associated with future transportation needs, 
performance, costs, and impacts (Spielberg, this 
Report). Indeed, it is dealing with such uncertain-
ties that should and must be the strength of this 
form of planning, although our tools and processes 
do not even now respond well to this challenge. 
Part of the problem, of course, is that no one--de-
cisionmakers, citizens, or planners--deals well with 
uncertainty (8). More successful procedures are 
clearly needed, not only for treating uncertainties 
analytically in the forecasting process, but also 
for conveying information about them to clients in 
useful ways. We will return to this issue later. 

The existence of our long-range planning institu-
tions and activities has made possible much of the 
short-term, decision-responsive planning that we 
do. The assembly and maintenance of timely data 
bases and the periodic calibration of travel behav-
ior models happens, for the most part, within long-
range planning agencies. It is a rare case when a 
regionwide, comprehensive data base describing 
travel characteristics and transportation system 
performance is prepared in the context of short-term 
planning. When there is an immediate need to pre- 
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pare a short-term forecast to test alternative ac-
tions, we usually turn to the long-term data bases 
and models. And although it is common that such 
data bases are out of date, such models do not re-
spond precisely to the policy choices at hand, and 
the forecasting procedures are cumbersome, we still 
produce, and often use, the resulting information in 
lieu of any other support for decisionmaking. The 
job could be done better, but it is being done now 
under the aegis of long-range planning. 

Even those old, outdated long-range plans have 
served a function, providing a wish list of pre-
tested ideas and serving as a broad background 
against which to assess new options. Sometimes pro-
posals developed and tested in earlier long-range 
planning activities have sat on the back burner un-
til it was in someone's short-term political inter-
est to proceed with them. more typically, of 
course, the actions of today were never considered 
in the long-range plans of yesterday, but this re-
flects the limited vision of our predecessors in 
planning and politics as much as it indicates the 
shortcomings of the process. 

Tomorrow's long-range planning, if it is to be, 
must be different from today's. At the very least, 
we need to conceive of and implement new and varied 
roles for this function. Long-range planning in the 
fast-growing Southwest needs to be different--more 
physically focused and more future-oriented--than it 
is in the Northeast or Midwest (3). It must also 
vary with the political context: Where a high 
degree of interjurisdictional cooperation exists, it 
can be more integrated, comprehensive, and commit-
ment-oriented; in more fragmented regions, it will 
necessarily be more exploratory and vague. 

We also need to accept and introduce more varia-
tion in the recognized products of long-range plan-
ning. In some contexts, we dwell too much on pro-
ducing formal, slick reports containing The Plan, 
not facing the reality that data bases and models, 
informal advice and education, and many other such 
services are among our most useful contributions. 
To the extent that we explicitly recognize the wide 
variety of products that we can, should, and do pro-
duce, we will find it easier to improve our self-
image and boost our support among decisionmakers and 
the public (2). 

Sometimes we notice long-range planning agencies 
being overly secretive about sharing data resources, 
models, and analytic services with other competing 
and complementary agencies and with the public. Al-
though there may at times be real needs to be defen-
sive, one might argue that a broader and more 
substantial support base might be built if such 
agencies worked toward strengthening their role as 
the source of such technical support. What happens 
in the face of secrecy and isolationism, sometimes, 
is that parallel capabilities are built elsewhere, 
and the sympathy for ongoing financial support for 
the long-range regional agencies declines. To open 
the doors of such institutions, of course, it may be 
necessary to broaden their base of political sup-
port, so that it becomes a reality that they work 
for and serve the region, rather than speaking for 
the narrow interests of one jurisdiction. mci-
dently, that we occasionally observe such politi-
cally motivated secrecy is in itself a measure of 
the perceived power of the information that comes 
from long-range planning. 

EMERGING ROLES AND CHALLENGES 

Long-range planning, its professionals, and its in-
stitutions can fulfill at least five feasible and 
useful roles: preparation, monitoring, exploration 
of options, long-term budgeting, and oinbudsmanship. 

We view each successive role as more challenging; in 
some contexts, only the first two or three roles may 
be appropriate. In others, all five and more may be 
feasible. 

Preparation 

Preparation entails gathering and maintaining a 
timely data base on travel characteristics, trans-
portation system attributes, land development pat-
terns, and resource availability and price, includ-
ing public finances. This information is essential 
to planning, both long and short range. Data repre-
sent a major product of comprehensive planning agen-
cies and should continue as such. 

From the perspective of travel behavior analysis, 
there is a need for efficient new procedures for 
continuous, or at least frequent, updating of key 
data items, especially travel patterns. Small-
sample surveys, by using telephone or mail-back 
methods, are probably appropriate. In addition, we 
need methods for updating large, older data sets 
with periodically collected, new data on a rolling 
basis. We also need the capability to bring new 
data on line quickly and cheaply, so that it may be 
used for short-term planning immediately. There are 
few things more frustrating than performing a 1982 
study with 1970 data because 1980 data have been 
collected but are not yet available for use. 

Preparation also includes developing and main-
taining responsive forecasting tools that reflect 
the state of the art methodologically and the state 
of the world in terms of policy sensitivity. By the 
latter, we mean that, to the extent that existing 
knowledge permits, tools should be available that 
are sensitive to the key policy issues of today. If 
they are to be used and to have an impact, these 
tools must be efficient and appropriately scaled to 
respond to contemporary problems. We should not 
find ourselves using a four-step UTPS process to 
evaluate proposed rail grade crossings. This is a 
well-known requirement (9); the state of the art 
makes it possible to do this. The state of the 
practice is often far behind. 

The output of the preparation role is the capa-
bility to pursue a wide variety of planning analy-
ses, both short term and long term. Without this 
capability, we really cannot do serious planning. 

Monitoring 

monitoring is concerned with using the data base, 
along with some forecasting capabilities, to detect 
current trends and project likely future patterns of 
land use, travel, transportation system characteris-
tics, and resource price and availability. Monitor-
ing may be viewed as an early-warning function that 
informs decisionmakers and their constituents of in-
cipient issues, problems, and opportunities. Infor-
mation on such trends should alert planners to the 
problems that may be on their near-term agendas, 
what tools-may be needed, and what options should be 
investigated in preparation for formalized problem 
solving. 

Trend monitoring can be viewed in two time 
frames. For the near term, it may be enough to 
assemble and review, perhaps graphically, emerging 
trends, comparing them with previous forecasts and 
reporting their implications for the performance of 
the existing transportation system. Studies of 
longer-term implications require forecasting capa-
bilities that project, by using naive or sophisti-
cated assumptions, key indicators 5-15 years into 
the future. In some cases it may be sufficient to 
use trend-extrapolation tools of the type readily 
available for use on home computers; in other situa- 
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tions it may be desirable to activate larger models 
better founded on accepted theories. 

There appears to be a special need, in this era 
of increasing uncertainty, for the efficient capa-
bility to develop scenario-based forecasts, that is, 
several forecasts based on alternative assumptions 
about how the future will evolve. Although there is 
much in the literature about the value of scenario 
studies under conditions of uncertainty, there exist 
no routine, efficient ways to accomplish such a 
series of parallel forecasts (10-12). A key problem 
seems to be the translation of qualitative notions 
about the future into quantitative formats suitable 
for use in models. More attention might be directed 
toward models that combine judgmental and quantita-
tive information to produce meaningful forecasts. 

The output of the monitoring function is timely 
information on key trends likely to affect transpor-
tation, both a picture of today and useful forecasts 
(or speculations) about tomorrow. 

Exploration of Options 

Exploration of options is close to, and in some 
cases the same as, our traditional concept of long-
range planning. It is concerned with defining, 
testing, and evaluating specific infrastructure, 
service, and policy options that respond to issues 
and problems of the type identified in monitoring. 
Sometimes long-range planners will play this role in 
response to specific requests or proposals emanating 
from their clients. ALóther times, particularly in 
rapidly growing regions, formal, long-range syster 
planning activities will be required. In the latter 
case, a broad set of options would be tested at the 
regional scale. In the former case, the need may bL 
simpler: testing a specific facility proposal or 
policy option. 

Since presumably this is a task about which we 
know much already, perhaps we have said enough. it 
is important to emphasize, however, that in a future 
of diminished resources (and urban growth is one of 
those resources) , there will be fewer needs to test 
major capital investments but greater needs to ex-
plore widespread policy options. Among the latter 
we include increasing privatization of transit, more 
flexible pricing of transportation services, modi-
fied working patterns, and more significant substi-
tution of communications technology for transporta-
tion. Privatization, if the examples in the Chicago 
region can be generalized (13), means a greater 
diversity of services, with different qualities and 
prices. it also demands a role for private carriers 
in the planning process. Flexible pricing means, 
among other things, distance-based pricing, zone 
pricing, and peak-period pricing; these will require 
more sensitive mode-choice models with more explicit 
treatment of time of travel. Changes in work pat-
terns--and shopping patterns as well--that arise due 
to work rescheduling and increased communications 
capabilities demand that we know more about the in-
tricacies of the time-dependent characteristics of 
travel. Such policies also beg consideration of 
their long-term spatial impacts. 

We also need effective capabilities to explore 
the travel and service implications of resource 
scarcity and increased price. This may demand a 
radically different forecasting technology, which 
not only makes such constraints explicit but also 
allows us to begin the forecasting process with as-
sumptions about constraints and to produce estimates 
of feasible travel and service requirements. No-
where is this brand of resource-constrained planning 
likely to be more important than in the considera-
tion of our ability to finance both the capital and 
the operating costs of transportation in the  

future. Indeed, to the extent that any of us are to 
pursue traditional long-term transportation network 
planning, we will need to do so with direct con-
sideration of budget limitations. This may reawaken 
those interested in developing transportation in-
vestment optimization models, not to give us optimal 
solutions but to qive us the capability to explore a 
wide range of solutions under binding constraints 
(14) 

The outputs of the exploration role include pre-
dictions of the long-term implications of a wide 
variety of options: new systems, specific facilities 
and services, and changed policies. These are all 
internally defined options that presumably respond 
to environmental challenges. In addition, emerging 
long-range planning must also be able to estimate 
the travel and transportation impacts of environ-
mentally determined resource constraints. Finally, 
we need to be able to put these together to explore 
options that will meet our evolving need as resource 
availability changes. Although decisions about im-
plementing options may be made in the short term, 
many have long-term implications worthy of careful 
consideration. A key challenge we face in this kind 
of planning is finding a way to produce information 
about the long-term future that is salient to 
todays decisionniakers. This is a problem that is 
not irrelevant to travel forecasting, for often it 
is the forecaster who writes the report or delivers 
the briefing. 

Long-Term Budgeting 

Long-term budgeting is not really budgeting in the 
true sense, because we began with the premise that 
not many long-term decisions are made, at least ex- 
plicitly. What we mean instead is exploration of 
the relationship between (likely) available re- 
sources and projected costs to provide and operate 
transportation services and systems. Although this 
could be subsumed under the monitoring role, we 
think it is important enough to stand alone. 

Far too much of our transportation planning, in 
all time frames, has been done without consideration 
of reasonable budget projections. In particular, we 
have had a tendency to make (far too low) estimates 
of capital costs (15) while ignoring operating and 
maintenance costs in investment planning (16). We 
must develop appropriate tools to predict the amount 
of money likely to be available to finance both cap- 
ital and operating costs into the future, and this 
information should be used in planning. Under the 
long-term budgeting role, it may be both necessary 
and possible to test alternative allocations of. 
financial resources over a time frame of 5-15 
years. This may be done as a part of exploration of 
new options or as a periodic test of the emerging 
transportation system to assess its feasibility 
downstream. 

The output of this function would be firm ideas 
about the affordability of various transportation 
packages, including those that exist and those that 
are proposed. The transit finance crisis that the 
Chicago area has experienced for the past few years 
was easily predictable--and it was predicted. Such 
forecasts, however, were not made as a part of rou-
tine planning activities, and so they had low visi-
bility, were easily hidden, and had little evident 
impact on decisionmaking. Long-term concern for 
transportation finance needs to be brought into the 
open. Here, too, travel forecasting is a relevant 
task, because a major share of the revenues comes 
from user fees. 
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Ombudsmanship 

The ombudsman's role, we think, is unique, im-
portant, relevant, risky, and potentially impossi-
ble. Here we see the need for someone to seize re-
sponsibility for the long run and to speak out when 
necessary to warn of incipient problems. Someone 
needs to be able to differentiate between political 
forecasts of regional growth allocation and what may 
be feasible or likely. Someone needs to point out 
the impossibility of implementing plans within 
available budgets or the likelihood that aging of 
facilities will someday overtake us. when neces-
sary, we have the ethical responsibility to shout, 
"The emperor has no clothes." 

This is a difficult role for long-range planning, 
for its agencies are necessarily and appropriately 
dependent on political support--it is through polit-
ical support that we ensure a market for our ideas. 
Pointing out the errors or the risks in current 
policies or trends can sometimes damage political 
relationships. That, obviously, is why the ombuds-
man's role is risky. And yet we retain an important 
responsibility to the community at large, and at 
times this responsibility may require that we speak 
out. 

The role of ombudsman for the future can be crit-
ically important as we enter an era of resource 
scarcity and increased, short-sighted politiciza-
tion. Who should play this role and how they should 
play it are less clear. It is hard to imagine how a 
public agency can do this, although one agency may 
do it for another's forecasts. Perhaps we need to 
define new professional service organizations that 
can review planning and decisionmaking in particular 
communities and provide an even-handed evaluation. 
Alternatively, we can argue that university scholars 
should have a higher profile as critics, writing for 
public consumption about the logic, feasibility, and 
efficacy of plans and trends. The format cannot be 
decided here. The need exists, and those concerned 
with travel forecasting should not ignore it. 

These are five key roles for long-range plan-
ning. We did not emphasize framework or blueprint 
planning (17); although it may be important in 
rapid-growth locations, its separation from deci-
sionmaking suggests that it may not serve well as 
the front-line long-range planning activity. A sig-
nificant amount of option testing should probably 
form the core of this function, but the products 
would not necessarily be in the form of a firm and 
complete system plan. Thus, the use of the term 
"exploration" here is quite intentional; it refers 
to the need to explore long-term, large-scale impli-
cations of specific proposals. 

We do not claim that these are the only roles for 
long-range planning, but they are generally impor-
tant roles that have direct implications for travel 
forecasting. It is not apparent that any substan-
tial agency could exist on these activities alone, 
but such tasks relate naturally to planning in other 
time frames, and together they could provide a full 
and rich agenda for an organization. 

FURTHER TECHNICAL CHALLENGES 

The roles characterized above for long-range plan-
ning are embedded with several additional, technical 
challenges in the 1980s and beyond. Some of these 
are highlighted in this section. 

Defining Travel Needs 

Emerging resource constraints, particularly those 
affecting operating and maintenance costs of urban 
transportation, are beginning to force us to rethink 

our notion of travel needs. Transit cutbacks, de-
ferred maintenance of highways, and the possibility 
of downgrading and even abandoning some elements of 
the highway network are becoming real options for 
the management of urban transportation systems in a 
period of scarcity. Our tools, on the other hand, 
were developed during an era of growth, when it made 
sense to extrapolate an image of today's travel to 
define future needs. We need to develop new con-
cepts of travel needs so that we can be more realis-
tic about defining essential services. Manifest 
demand in most U.S. urban areas is partly defined by 
ubiquitous, perhaps profligate, transportation ser-
vices. What would it mean to travelers, the 
economy, and society to provide less of certain ser-
vices? Will trips divert to other modes, other 
times, other destinations or will they not be made 
at all? What are the consequences of trips not made? 

This may suggest that we need travel-forecasting 
and impact-evaluation models that presume reductions 
in service and produce estimates of the effects on 
the region. Through such inverted analyses we may 
be better able to understand the trade-offs between 
various budget levels and urban travel; ultimately 
it would be desirable to relate these trade-offs to 
the primary economic and social needs from which 
travel demand is derived. 

Characterizing Benefits of Travel 

Along the same lines, it may be appropriate to en-
hance and expand our concept of the benefits of 
travel and thus of the benefits associated with 
particular transportation investments. In particu-
lar, justification of future transit expansions may 
require a clearer understanding of the benefits of 
such services, not simply in terms of time and cost 
savings, but in a broader framework of utility and 
social worth. The utility functions at the heart of 
disaggregate travel behavior models offer a useful 
beginning point for such analyses; it may be bene-
ficial to go further toward developing a firm capa-
bility to estimate the opportunity cost associated 
with limiting the growth, or reducing the current 
scale, of urban transportation services. 

Evaluating Distributional Consequences 

Scarcity of resources--including scarcity of urban 
growth--can be expected to raise increasingly more 
difficult questions about interjurisdictional and 
intergroup sharing of those resources. Underlying 
our most serious debates about financing both high-
ways and transit is the issue of equity: who pays, 
who gets what benefits, and what is the balance? 
More responsive benefit-measurement tools will con-
tribute positively to such debates, as will better 
methods of both cost estimation and cost alloca-
tion. From the perspective of travel behavior, this 
requires an improved understanding of who uses what 
services, both at this time and under various future 
policies. 

In terms of the present, this suggests the need 
for efficient methods to monitor service use disag-
gregated by traveler and trip characteristics. Such 
data are commonly not available today, particularly 
for transit, where they are most needed. The task 
of collecting this type of data can seem formida-
ble. Needed are straightforward procedures for 
maintaining a timely data base on system use. 

This also presents a challenge to forecasting 
models to provide estimates of future system use by 
trip type, traveler characteristics, and time of 
day. Besides adding dimensionality to the estima-
tion and forecasting processes, these requirements 
also call for improved accounting schemes for keep- 
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ing track of trips in many categories as well as 
techniques for displaying this information in a 
meaningful way. 

Predicting Development Implications 

Competition for growth and the increasingly varied 
travel implications of different forms of growth can 
be expected to intensify the need to develop a bet-
ter understanding of the factors affecting urban 
growth and the role that transportation plays. Such 
an understanding should then be used to create more 
successful ways of predicting both the impact of 
growth on transportation requirements as well as the 
consequences for growth of particular transportation 
actions. 

Although some tools of this type are available, 
the underlying conceptual problem is immensely com-
plex, and there is little evidence that existing, 
transportation-sensitive development models have 
sufficient validity to be useful for policymaking. 
Policies in fact appear to be more firmly founded on 
beliefs--more accurately wishful thinking--than on 
substantive knowledge. The evidence that major 
transportation investments can have significant 
growth impacts today is quite weak and equivocal at 
that. The competition for new economic and popula-
tion growth, fundamentally a long-range problem, 
will demand that we derive effective ways to antici-
pate the allocation of new development between sun-
belt and snowbelt and between city and suburb. 
Furthermore, if we cannot produce tools to accom-
plish this task, we ought to be more explicit about 
this limit to our capabilities, so that policyniakers 
have a clearer notion of where to turn for advice. 

Inverted Models for Inverted Planning 

Although the traditional concept of the planning 
process embodies the sequence of setting goals, de-
fining problems, identifying and testing options, 
and evaluating and recommending actions, it is ap-
parent that many of the tasks assigned to transpor-
tation planners are framed differently. It is com-
mon to find that planners are given a tentative 
decision and then asked to test, evaluate, and per-
haps justify that decision (18). 

Although this might appear unacceptable from an 
ethical perspective, it is a reality of the deci-
sionmaking process. Furthermore, there is greater 
likelihood that decisionmakers will be interested in 
the results of planning and analysis in this context 
than they might be if planners alone defined the 
problems and proposed the options. Thus, we might 
argue that inverted planning represents an attrac-
tive opportunity for transportation planners because 
a client is listening to us from the start. 

Contemporary analytic tools can be used for in-
verted planning. However, it may be appropriate to 
pursue development of inverted models to facilitate 
such efforts. The models we envision would take the 
preferred action as given and derive the require-
ments to make that action successful. Such require-
ments might be in the form of needed demand levels 
(given cost-effectiveness criteria), performance 
levels, or even travel behavior characteristics. 
Defining the problem this way, it seems, leads to an 
underspecified system, where additional assumptions 
or constraints must be supplied to get a solution. 
Tools of this general form might be characterized as 
search techniques that map out the space of possible 
requirements, assumptions, and additional policies 
necessary to make a preferred option feasible and/or 
cost-effective. 

with such tools, planners would be better able to 
respond sensibly and quickly to questions such as  

"We're going to build a light rail line in this cor-
ridor; is it feasible? What are the requirements? 
What are the implications?" Such responses, we 
think, would offer constructive assistance to the 
political process by building a firmer basis of sup-
port for planning in general and long-range planning 
in particular. 

Uncertainty in Forecasting 

One reason that long-range transportation planning 
has a limited influence in the policy process is the 
proven inaccuracy of our forecasts. A recent review 
of a number of long-range transportation forecasts, 
for example, found that errors (mostly overestimates 
of key factors) were so large as to have made it 
more accurate to have used current state descrip-
tions in place of the forecasts themselves (7). Of 
course, it is in the nature of forecasts to be in 
error. We can never eliminate all such errors; in-
stead, we should focus concern on anticipating them 
and limiting both their size and their conse-
quences. We make forecasts to learn something about 
the future; the question is, how much can we really 
learn? 

Much research in planning has focused on the 
source of errors in forecasting and ways to reduce 
them (19,20). Although this a worthy avenue to pur-
sue, we suggest that an insufficient amount of at-
tention has been devoted to characterizing uncer-
tainty and conveying useful information about it to 
decisionmakers (18). These challenges are important 
to all aspects of transportation planning, but they 
are especially critical for long-range planninq. 

in characterizing uncertainty, we are primarily 
concerned with preparing realistic estimates of the 
likely range of key forecast values. Assessing the 
level of uncertainty in our final outputs is not 
easy, largely because of the multiplicity of inputs, 
estimates, and assumptions involved and the uncer-
tainty associated with each of them. At least as 
important, we think, is finding constructive ways to 
convey the nature and significance of this uncer-
tainty to the users of our products. This is es-
sential from the perspectives of both ethical be-
havior and maintenance of our credibility. Yet the 
difficulty we all have in dealing with uncertainty 
suggests that there are both risks and challenges 
associated with revealing this information. The 
risks come from the possibility of frightening our 
clients and ourselves when we speak openly about the 
reality of uncertainty. The challenges come from 
the difficulty of explaining the nature and implica-
tions of probabi1istjc processes. 

Progress must be 'made toward resolving these is-
sues through learning to construct useful and under-
standable information for our clients on what the 
uncertainty is and what it is likely to mean to 
them. Although travel behavior forecasts must be a 
key target of such uncertainty studies, we must not 
overlook the fact that perhaps the major source of 
uncertainty lies in the input forecasts used in 
travel predictions (7). 

FUTURE AND LONG-RANGE PLANNING 

Eventually we will get to some aspects of the future 
on which long-range transportation planning 
focuses. On the way, the long-range planner can 
serve as explorer, scout, and guide. In only a few 
circumstances will he or she serve as the architect 
of that future. The challenges to create the kind 
of long-range planning to serve these purposes are 
many, and they affect those of us concerned with 
travel forecasting as well as others. 
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We would be lax if we failed to point out that 
decisionmakers themselves must share a major part of 
this burden, for they must make many of the choices 
that will help determine our joint future. The 
pressures of scarcity and the problems of growth--
too much or too little--may help them realize the 
merits of future-scanning through some form of long-
range planning. These characteristics of the en-
vironinent can be expected to present decisionmakers 
with more questions about the future and options for 
it and with more difficult trade-offs and pressures 
to compromise, share resources, and switch targets. 

Long-range planning could help them, if done 
right. A part of our role as planners, beyond re-
defining long-range planning, is to educate our 
clients about the services we can provide and the 
benefits that may result. This is not a small task, 
but only through education and communication can we 
help decisionmakers achieve the intellectual and 
political shifts necessary to cope with a changing, 
uncertain future. 

The issues are technical, political, ethical, and 
interpersonal. We must face them because the out-
come will help determine the future that is ours. 
The dinosaur is extinct; but the makings of new life 
are all around us. 
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Research Needs 
1. Demonstration of inverted transportation 

planning process 

Illustrate a planning process that would 
not begin with goal setting but with a constraint, 
such as a specific transit operating subsidy unit 

Set up demonstration involving an actual 
problem; develop and document inverted planning 
process used to address the problem (the issue could 
be a budget constraint or a preselected alternative 
such as a rail transit line) 

2. Exogenous socioeconomic variables 

a. Current need for research on such vari-
ables relative to travel needs and behavior includes 
the following type of study: 

Determination of key socioeconomic 
dimensions today that contribute toward differences 
in travel behavior 

Determination of factors likely to in-
fluence the level and distribution of identified 
socioeconomic dimensions in future years (develop-
ment of behaviorally conditioned demographic models, 
which include influence of labor force participa-
tion, divorce rates, levels of unemployment, child-
bearing propensities, etc., on composition of house-
holds and components of travel activities) 

b. Future data needs for expected policy 
problems include 

(1) Identification of the constraints that 
current data capabilities have had (and continue to 
have) on the ability or willingness of various agen-
cies to consider new demand-modeling procedures 


