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(2) Investigation of data configurations 
stored on disks and the ability to retrieve or rep-
resent data in more disaggregated forms to take ad-
vantage of small (re)salnpling of existing data 

3. Life-cycle or life-style trends in relation 
to travel behavior and needs 

Identify travel patterns by household 
life-cycle or life-style 

Test stability of patterns over time and 
region (are the patterns constant, are there dif-
ferences and, if so, can they be explained) 

Evaluate and/or improve methods of pre-
dicting the exogenous variables necessary for pre-
dicting distributions of life-cycles 

Develop models and techniques for predict-
ing tripmaking from this perspective 

A. Analysis of methods for travel demand reduc-
tion (gas-tax policies and cutbacks in highway sys-
tems and/or transit services) 

Use existing data based on behavior ob-
served in response to cutbacks and/or collect new 
data 

Investigate the applicability of existing 
techniques and survey previous applications 

Develop new approaches where needs are 
identified 

Apply these approaches and demonstrate 
their applicability 

Package the approaches for use by others 

5. Forecasting internal urban goods movement 

a. Determine the effect of future freight 
movements on urban facilities, specifically the im-
pact of truck traffic on the highway network, by the 
following methods: 

Integration of external intercity 
goods-movement forecast 

Inventory of internal commodity flows 
by mode, route, vehicle, and terminal location 

Analysis of the economics and cost of 
production, storage, and distribution of goods 

Forecast of internal commodity flows by 
mode--water, air, rail, and truck 

b. Test procedures on selected urban areas of 
different sizes and modal facility configurations 

6. Behavioral activity pattern analysis (daily 
and weekly patterns of individuals and households) 

a. Identify behavioral factors influencing 
the daily and weekly travel-activity patterns of in-
dividuals and households 

h. Define behavioral processes that affect 
daily travel-activity patterns 

Develop methodologies for modeling or 
analyzing travel-activity patterns 

Identify segments of the population with 
respect to. travel-activity patterns 

Validate techniques and develop methods to 
facilitate technology transfer 

7. Characterization of uncertainty 

Identify the various sources of error and 
uncertainty that contribUte to the uncertainty in 
model forecasts 

Determine the interaction of these sources 
and methods of quantifying overall uncertainty 

C. Estimate relative importance of the 
sources so that the majority of uncertainty may be 
evaluated more cheaply 

Replace point-estimate forecasts by range 
estimates; decisionmakers should be aided in the use 
of this additional information 

Focus on alternative models, which will 
result in difficult ranges; therefore, analysts and 
decisionmakers can appreciate improved reliability 
in forecasts 

8. Forecasting interurban goods movement 

Obtain base-year origin and destination 
matrix for the commodities that make up at least 90 
percent of the cargoes moved between U.S. cities, by 
all modes 

By means of waybill samples or otherwise, 
estimate the key volumes of cargoes moved between 
U.S. cities, in the base year, by all modes 

Prepare and validate a model relating pro-
duction and consumption matrix to cargo volumes on 
intraurban links, for all modes, with regard to 
movement rates and speeds 

On the basis of assumed origin and desti-
nation tonnages and assumed cargo rates and speeds, 
estimate goods-traffic movement on intercity links, 
by all modes, in the design year 

Workshop on Project Planning 

Workshop Summary 

DAVID S. GENDELL, Federal Highway Administration, 
and ROBERT E. SKINNER, JR., Transportation Research 
Board 

The project-planning workshop began with presenta-
tion and discussion of the resource paper. with in-
puts from the various methods workshops, the sub-
sequent discussions were fruitful and wide ranging. 
Key recommendations emerging from the workshop are 
applicable to project planning, but they also 
address broader concerns of the transportation plan-
ning community. 

Summarized below are highlights of the workshop, 
beginning with the working definition used for proj-
ect planning and concluding with the princip.l work-
shop recommendations. 

DEFINITION OF PROJECT PLANNING 

As a working definition, the workshop used the defi-
nition of project planning presented in the resource 
paper--project planning is the stage in the planning 
process at which facility and service alternatives 
are analyzed in sufficient detail to make firm im- 
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plementation decisions. Under this definition, 
project planning 

1. Is multimodal, encompassing the consideration 
of highway and transit modes; 

2. Is applicable in both urban and rural con-
texts; 

3. Includes the consideration of capital-inten-
sive alternatives; and 

4. Focuses on corridors or subareas. 

TRAVEL ANALYSIS REQUIREMENTS 

Requirements for project-planning travel demand 
analysis are derived from three related but differ-
ent objectives: 

Feasibility or desirability determination, 
Impact estimation, and 
Design input. 

Although feasibility or desirability determination 
is probably the key project-planning objective, it 
is the other two objectives that tend to require the 
most detailed demand measures. The inclusion of the 
final objective, design input, recognizes that dur-
ing project planning demand estimates are often 
developed that are subsequently applied with little 
or no change to design criteria. 

Illustrative demand measures assoc iated with each 
of these objectives are presented in the paper by 
Skinner in this Report. 

APPROACHES TO DEMAND ANALYSIS IN PROJECT PLANNING 

Two fundamental approaches to demand estimation were 
identified. 

Survey-based approaches rely on surveys and 
counts to establish existing demand conditions. 
Then various special procedures and techniques are 
used to forecast the shifts from known conditions 
that can be expected as a result of the alternatives 
under consideration. 

Four-step model-based approaches, on the other 
hand, rely on the conventional chain of sequential 
travel demand models to forecast demand characteris-
tics for the alternatives under consideration, in-
cluding no-build alternatives. Refinement proce-
dures are applied to adjust or add detail to raw 
model results. 

The selection of approach has been constrained 
and influenced by a variety of factors, including 

Availability of four-step demand models, 
Availability of data and data-collection re-

sources, 
Documentation of the practice elsewhere as 

well as state-of-the-art advances, 
4.Staff capabilities, and 
5. Past practice. 

The four-step model approach has been used most 
often in urban areas on project-planning studies 
featuring major transit or highway capital proj-
ects. The survey-based approach is associated 
primarily with highway and toll-road projects but is 
also used in operational and short-range transit 
planning. 

It was noted that before the 1962 Federal-Aid 
Highway Act, survey-based procedures were the rule 
rather than the exception. There was some feeling 
that the lack of recent experience in data collec-
tion has perpetuated use of the four-step model-
based procedures. 

EMERGING CONCERNS AND NEEDS 

The key findings and recommendations of the workshop 
are presented in the next section. A number of 
other demand-related concerns and needs for project 
planning are summarized below. 

Survey-based approaches are becoming more 
desirable. This is in part because four-step model- 
based procedures are predicated on antiquated home- 
interview surveys that are costly to update and in 
part because of the increasing need for very de- 
tailed forecasts with shorter time horizons. Sur-
vey-based procedures can efficiently estimate exist-
ing conditions without simulation error. 

Integrated forecasting approaches are par-
ticularly promising. Integrated approaches potenti- 
ally combine the best characteristics of survey-
based and four-step model-based approaches and 
appear well suited for project planning. Pivot-
point and incremental forecasting techniques are 
existing examples of integrated approaches. 

Existing forecasting methods handle unconven-
tional alternatives with difficulty. These alterna-
tives, which are increasingly encountered in project 
planning, include 4-R highway improvements, demand 
management techniques, and nontraditional public 
transportation and paratransit services. 

Project-planning methods should exhibit, up-
ward consistency with systems-planning methods and 
downward consistency with design and operational 
analysis procedures. Structurally, four-step model-
based procedures are inherently consistent with the 
systems-planning procedures from which they are de-
rived; however, they are not talways consistent with 
subsequent design and operational procedures. Sur-
vey-based approaches tend to be just the opposite. 
For the future, the workshop saw a need for a re-
duced level of detail in systems-planning tech-
niques; procedures would become more strategic, less 
detailed, and less data hungry. If so, there would 
be a concurrent need for upward feedback between 
project planning and systems planning that generally 
does not occur now. 

Demand estimates should be expressed as 
ranges rather than as point estimates. The explicit 
acknowledgment and treatment of 'uncertainty is 
needed in project planning as it is in other stages 
of the planning process. 

The need for quick-response techniques for 
project planning is increasing. Shorter planning 
horizons, less capital-intensive alternatives, and 
the desire for innovative financing create an op-
portunistic environment that cannot afford a slow, 
cumbersome project-planning process. Quick-response 
methods are needed and they should • not be confused 
with sketch-planning procedures. In theory, any 
forecasting model can be abstracted to'-  a quick-re-
sponse method. In practice, the question is whether 
the level of abstraction is appropriate for the is-
sues to be faced. 

Basic issues must be faced concerning the 
maintenance of urban travel data bases. Decisions 
must be made with respect to data that are routinely 
maintained and data that are collected on a speáial-
purpose basis. The workshop anticipated a trend 
toward having project planning rely heavily on 
special-purpose data collection. 

PRINCIPAL WORESHOP RECOMMENDATIONS 

Described below are the major workshop recommenda-
tions. In many instances, these recommendations 
have applicability far beyond the limited purview of 
project planning. 
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Filling the Gap Between State of the Art and 
State of the Practice 

Project planning requires the use of a wide range of 
methods, including effective data collection, anal-
ysis, modeling, and informed judgment. In many 
cases, there are already techniques available that 
would substantially assist in supporting project-
planning activities. These techniques are not in 
wide use either because they have not been effec-
tively field tested or because practitioners are un-
aware of how to use them. Efforts to close this gap 
between what is available and what is used are 
likely to be an extremely cost-effective means of 
improving the practice of project planning. 

Specific actions that might be taken include the 
following: 

Provide training courses for practitioners 
that include areas such as survey and sample design, 
sketch planning, project evaluation, and recent in-
novations in travel demand analysis. 

Substantially alter the TRB Annual Meeting to 
reduce the number of papers that claim to report on 
new research and provide sessions with the objec-
tives of demonstrating new project-planning methods 
in practice and providing educational reviews of the 
state of the art. 

Draw on the resources now available in the 
universities to help in mid-career training. 

Increase the role of NCHRP synthesis reports, 
including perhaps a presentation of results to prac-
titioners as part of such contracts. 

Fund pilot applications of promising new 
methods in actual planning contexts, perhaps requir-
ing that researchers and practitioners cooperate in 
the pilot testing. These tests should include com-
parisons among alternative procedures. 

Develop more user-oriented software that 
makes even relatively sophisticated procedures 
easier to use in project planning. 

Whenever feasible, existing software should 
be used to implement available procedures. Many 
electronic spread-sheet and data-base management 
programs now available on microcomputers can be used 
for this purpose. 

S. Provide training, primarily of an awareness 
nature, for managers and decisionmakers. This edu-
cation process enables communication with users of 
project-planning output. 

9. Make methodology for analysis of nontradi-
tional alternatives (analytical techniques as well 
as models) more readily available to practitioners. 

Implicit in any of the above processes is a recogni-
tion by the profession that documentation of re-
search and practice must be in terms oriented to the 
user and widely understood by the target audience. 

All of this may require a reallocation of the re-
sources available for project planning and implemen-
tation. It is our view that a shift toward better 
transfer of methods from the research environment to 
practice will prove cost-effective. However, it is 
important to stress that appropriate field testing 
of new methods is essential before their widespread 
use is encouraged. 

Comparative Studies 

One of the most important bridges to be built be-
tween state of the art and state of the practice is 
the conduct of comparative studies of alternative 
data-collection and forecasting techniques. This is 
based on the fact that there exists a variety of 
different state-of-the-art techniques that may or 
may not have significant payoffs for improving the 

state of the practice. Further, a key ingredient in 
technology transfer is the ability to adopt the 
demonstrable benefits of a new technology. 

In specific terms, carefully controlled and well-
documented studies are needed in which an existing 
state-of-the-practice procedure for data collection 
or forecasting is used in parallel with a state-of-
the-art technique. In this way, results of the two 
procedures can be compared and a determination made 
of whether the state-of-the-art technique offers 
tangible improvements over the state-of-the-practice 
technique. Such comparisons in data collection 
could also include two state-of-the-art techniques 
as a means of determining which techniques may be 
suited to certain problems, e.g., comparison of 
travel diaries with a recall interview and compari-
son of different sampling schemes. In the area of 
travel-forecasting procedures, the criterion of 
whether the state-of-the-art technique would change 
the outcome of the planning process (i.e., would re-
sult in recommending a different alternative, 
policy, or project) is an extremely important 
measure. Careful documentation is required of the 
costs of each procedure as well as the measures of 
effectiveness in the planning context. 

These comparative studies must be undertaken in 
real planning contexts in order to maintain valid-
ity. Potentially, such projects could be funded 
through state departments of transportation and con-
ducted at the metropolitan-area level and below. It 
is extremely important that the products of such 
studies be disseminated widely among practicing 
transportation professionals as well as being an in-
put to the development of training programs and 
other procedures aimed at reducing the gap between 
the state of the art and the state of the practice. 

Standards and Criteria 

It is particularly important that the planning 
process respond adequately to the information needs 
of decisionmakers. The product of the planning 
process should not be just a facility improvement 
plan but information useful to the investment and 
priority-setting process. An understanding of the 
needs of decisionmakers in regard to the standards 
and criteria used and administered is a prerequisite 
to sound multimodal transportation planning. 

For example, no measure comparable with the high-
way level-of-service concept exists for public 
transportation. At this time, measures do not exist 
to compare highway and transit investment decisions 
and set priorities on a constant basis. Comparable 
multimodal standards and criteria are also absent. 
Such measures are needed when one is making deci-
sions between modal projects in a corridor and pri-
ority programming decisions between corridors. In 
addition, there is a need to examine and perhaps 
reverse the standards and criteria now used in the 
transportation decisionmaking process. 

For example, with increased capital and operating 
costs and high interest rates, the level at which 
major facility investment is justified has changed. 
At this time commonly used criteria for highway 
project justification and design still revolve 
around the level-of-service concept in which C and D 
levels are viewed as acceptable in urban areas 	E 
or F levels of service may have to be increasingly 
accepted, especially during peak periods. 

Similarly, lower-level design standards and minor 
improvements to existing facilities may need to be 
considered in order to avoid overinvestment of 
limited resources in a single capital improvement as 
opposed to delivering improvements to facilities in 
several areas. The requirement for a 20-year design 
forecast year should be reviewed. 


