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SUMMARY

Good decisions depend on careful analysis of pertinent
information, yet decisions involving billions of dollars in
transportation expenditures are frequently based on inadequate
information. Without adequate information, the chances of
costly errors in these decisions are greatly increased.

Many of our present transportation problems are in
part due to lack of information in previous years. Industry
and government at national, state and local levels have not
been able to see the probable future consequences of many of
their decisions, often beécause critical information was not
available to them.

Present transportation information is characterized by
significant gaps, fragmentation and incompatibilities. It is
not possible to examine the transportation system as a whole
or in terms of its related parts. The information problem is
so great that considerable efforts will be required to bring
about needed improvements in transportation information,

This report presents an initial five-year program for
meeting the critical transportation information needs of

industry and government at national, state and local levels.
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The program provides for information on the flows

of persons and goods, information on the activities (population
and industry) that generate the flows, and information on the
channels (transportation facilities and terminals) that carry
the flows. This information would cover all modes of trans-
partation - highway, rail, air, water and pipeline; and all
geographic levels - urban, interurban (including regional-
corridor), and international. Accident experience informa-
tion is provided for under information on channels (trans-
partation facilities and terminals), but transportation
safety information is not treated comprehensively. It merits
special attention and will be the subject of a separate study
to be initiated in the near future.

The program presented in this report provides for
use of existing transportation information programs to the
greatest practicable extent. The urban portion of the program
provides for research and development of the best methods of
calecting transportation information so that maximum benefit
can be obtained from current expenditures on transportation
information under existing programs. The interurban and
international portions of the program provide for the re-

structuring of existing transportation information programs
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to render their products more compatible and more widely
useable, as well as the development of critical new trans-
portation inform ation that is presently not available.

The program also provides a framework for con-
sdidation and reallocation of transportation information
functions both within and outside the Department. Con-
tinuing efforts throughout the period of development of the
program will be directed to achieving worthwhile consoli-
dations and reallocations that provide substantial improve-
ments in the quality and usefulness of the transportation
information under existing programs as well as reductions
in costs. This does not imply a centralized data bank to
serve all needs. Information is produced and needed at
hundreds of locations throughout the country. All costs and
benefits must be carefully considered in any proposals for
the re-structuring of existing programs.

Success of the program will depend in large measure
on participation and co-operation of industry and government
organizations at national, state and local levels - made
possible through the strong leadership of the Department of
Transpartation., The Department's leadership must be

directed to the coalescence of a wide variety of mutual
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interests through careful co-ordination. The great benefits
of this prggram to industry and government will not be fully
realized otherwise. Much of this co-ordination will be
directed to the re-structuring of existing transportation in-
formation programs to serve wider groups of users with
better information.

- The program is estimated to cost $35. 6 million over
a five-year period (from fiscal year 1970 through fiscal year
1974) for establishment of component information systems
and related research and development; and $6.5 million

annually, when all component systems are operating on a

continuing basis. Future year funding is subject to the

determination of priorities in future years as well as
the availability of funds to the Department.

Taking into account expenditures proposed under this
program as well as probable future expenditures under
existing programs, resources for transportation information

over the next five years would be divided approximately as

follows: .
urban transportation 75%
interurban transportation 19%
international transportation 4%
other 2%

total 100%
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The magnitude of expenditures involved in many
decisions on transportation items is so great that even
relatively small savings - resulting from the information
program - will be large in absolute terms. These savings
will pay for the cost of the information program many times
over.

Improvements in transportation information can con-
tribute significantly to improvements in the Nation's trans-
partation system. The information program presented in
this report represents a start towards the improvement of
critical transportation information. The Department plans
to continue to develop further transportation information
programs that will assist government and industry in im-~

proving the transportation system.
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I. INTRODUCTION

A. PURPOSE OF REPORT

The purpose of this report is to respond to a ;‘equest
from the House Committee on Appropriations for a report
outlining in specific terms the Departmgnt‘s future plans in
the field of transportation information, includiqg the estimated
funding and manpower req_uiréd to carry out these plans,

The Committee's request is contained in their report
on the Department of Transportation Apgropriation Bill, 1969,
in which they comment on the Department's transportation
information planning activities as follows:

"TRANSPORTATION INFORMATION PLANNING ....
No new funds are requested for Transportation
Information Planning in Fiscal 1969, The program
has progressed slowly and is to be carried on with
unobllgated funds from fiscal year 1968, Last year,
the Committee called on the Department to 'develop

a more coherent and effective assignment of the
responsibilities within the Office of the Secretary

and among the administratione for Transportation
tnformation and statistics functions'. There is no
evidence that this has been done. The statutory

basis for this program is broad in scope, relating

to a wide range of statistical and other data collection
activities concerning all aspects of transportation,
The Committee requests that the Department present
a report by January 1, 1969, outlining in specific
terms what its future plans are in thia field including_
the estimated fundm&and manpower requn'ed to carry
them out, " &

1/ House Report 1596, H. R. Committee on Appropriations,
30th Congress, 2nd Session, Department of Transportation Bill
1969, June 27, 1968, (underlining added),
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B. SCOPE OF REPORT

It is clear from numerous previous examinations of
the transportation information problem, including examina-
tions by Congressional Committees, that the deficiencies in
existing transportation information are so great and that the
problems are of such complexity and magnitude, that it will
require a considerable expenditure of effort over a number
of years to bring about needed improvements, 2

The preparation of plans to cover all aspects of this
large and qomplex information problem will require a great
deal more time than was available to the Department for the
preparation of this report. The Department intends to
continue to work on the total tran;portation information
problem so that over a longer term all aspects of the pro-
blem will be studied. As studies are completed the Department
will prepare transportation information plans and programs,

Meanwhile the Department has prepared this report

on an initial transportation information program - one that

is judged to be most useful at this time. This initial

2/ For excerpts from previous examinations and assessments
of the transportation information problem refer to Appendix A
"Deficiencies in Existing Transportation Information', p. 131.



transportation information program provides for the critical
information needs of government and industry for effective
transportation analysis, forecasting, planning and policy
making,

While most of this report is taken up with a description
of the Department's initial transportation information program,
the last section of the report is devoted to a brief exploration

of possible future developments in transportation information.

C. ORGANIZATION OF REPORT

The body of the report is organized as follows:

Section Il examines transportation information
needs, particularly as related to the transportation
analysis, forecasting, planning and policy making
needs of government and industry

Section III describes the immediate phase of the
Department's initial transportation information
program

Section IV outlines the full initial transportation
information program on a five-year completion
basis

. Section V discusses implementation of the initial
transportation information program

Section VI contains brief statements on the benefits
of the initial transportation information program
and on possible future developments in trans-
portation information.



The report also contains appendices as follows:

deficiencies in existing transportation in-
formation - Appendix A

survey of existing transportation information -
Appendix B

responsibilities and organization for trans-
portation information activities - Appendix C

structure for the Department's initial trans-
portation information program - Appendix D

descriptions of projects in the Department's
initial transportation information program -
Appendix E

problems in transportation data collection and
processing - Appendix F

continuing data for urban transportation planning
- Appendix G,



II. CRITICAL TRANSPORTATION INFORMATION NEEDS

One of the major problems that the Department has
had to face in preparing this report has been the determina-
tion of the critical transportation information needs of in-
dustry and government. What the Nation receives for the
$170 billion it presently spends each year on the transportation
of people and goods (20% of the gross national product) L
depends in large measure on the quality of decisions made
by a wide variety of government and industry organizations
including the following:
Federal, State and local governmental trans-
portation planning, policy-making, regulatory
and operating agencies
railroad companies; trucking companies; bus
lines; air lines; water carriers; pipeline com-
panies; mass transit operators; automobile,
truck, bus, aircraft and other transportation
equipment manufacturers; shippers; industry
associations; travel organizations; and others.
Frequently the information base for making rational
decisions involving large transportation expenditures is

inadequate. Transportation information which supports

analysis, forecasting, and planning for decision-making

l/ Transportation Association of America, Transportation
Facts and Trends, Washington, D. C., April 1968.




that involves large transportation expenditures (or costs),

is regarded as critical. It is estimated that it is in this area
of transportation information needs, that the greatest overall
returns on investments in transportation information can be
expected. This is the basis for the following discussion of

2/

transportation information needs., —

A. USERS OF TRANSPORTATION INFORMATION

Transportation information users and their information
requirements for transportation analysis, forecasting,

planning and policy-making are considered under four

headings:
Department of Transportation
Other Federal Agencies
State and Local Government
Industry and Research Organizations
1. Department of Transportation

The same transportation information can serve
several elements in the Department. For example,
data on interurban person travel may be used by the

Office of the Secretary, the Federal Aviation Administration,

2/ Transportation safety information is also critical, but it
embraces special problems of such complexity that it warrants
separate attention under an additional information program.
This is proposed under Section VI of the report ""Benefits and
Future Developments' p.125,
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the Federal Highway Administration, and the Federal
Rail Administration. But for a more specific under-
standing of needs, the requirements of individual ele-
ments of the Department are considered separately.

a, Office of the Secretary

The Office of the Secretary is concerned with
comprehensive and intermodal treatment of trans-
port policy issues. The analysis of interurban
person travel demand, interurban freight demand
and urban transportation demand are considered
below, as illustrative of the types of problems
faced by the Office of the Secretary and the conse-
quent data requirements. The Office of the Secretary
has a number of additional important information
requirements which are not covered by the three
examples below, but which have been taken into
account in the preparation of the Department's

initial transportation information plans.

Interurban Person Travel Demand: A detailed

understanding of passenger demand behavior is

necessary to develop and evaluate Federal policy



in regard to interurban highway investment, air
congestion, air regulation (fare structures and
routing), airport investment, general aviation,
and such special matters as the SST, V/STOL and
new high speed ground transportation.

For effective analysis of passenger choices
among modes or modal combinations (in order to
provide a rational basis for policy decisions re-
garding regulation or public investment), informa-
tion is needed on the origins and destinations of
interurban trips by all modes of transportation,
including travel time and cost for the complete
door-to-door trips. This information is needed
for several points in time (time-series data), to
permit the analysis of changes over time and to

provide a firm forecasting base.

Interurban Freight Demand: Analyses of interurban

freight demand are needed to develop and evaluate
policy on highway investment; rail, truck and air-
cargo rate changes; airport and freight terminal

requirements; the effects of technological development



such as containerization; and mergers in railways,
trucking and airlines. Studies of the total demand
and the elasticities of demand for freight transpor-
tation, and studies of the impact of transportation
activity on regional economic development, are
important; also studies involving computer '"'simu-
lation'' of flows in transportation networks,

Data requirements include time-series, origin-
destination commodity flow data containing shipment
characteristics such as size and weight, transit time,
loss and damage, and rates charged; also data de-
scribing the transportation networks on a link by link

basis.

Urban Transportation Demand: Transportation prob-

lems of crisis proportions exist in many cities. Al-
though valuable pioneering work has been accomplished
over the past 15 years in the field of urban transpor-
tation demand, (including ''simulation' of flows in
transportation networks, and quantification of land use-
travel interrelationships), substantial additional work

remains to be done to provide a sound basis for



effective urban transportation analysis, planning
and policy-making at local, state and national
levels. a

For the necessary studies, compatible data are
required from a cross-section of metropolitan areas
on a time-series basis for: (i) origins and destina-
tions of trips and shipments by all modes of trans-
portation with door-to-door times and costs, and
descriptions of the land uses at origins and desti-
nations; (ii) land use locations, distributions and
densities; and (iii) the networks of transportation
facilities on a basis that will facilitate multi-modal

and intermodal '"'simulations'' of network flows.

b. Federal Aviation Administration

Airport congestion, adequacy of the air traffic
control system, air route capacity, air travel

safety, aircraft noise, ground access to airports,

3/ Previous work has been accomplished under urban transpor-
" tation planning programs administered by the Bureau of
Public Roads through State governments. The Bureau of
Public Roads was made a part of the Department's Federal
Highway Administration when the Department was formed
in 1967. Urban transportation planning programs are dis-
cussed at several places later in the report.
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the SST and V/STOL are major concerns of the
Federal Aviation Administration.

In order to forecast and plan for future aviation
needs, origin-destination data are required for all
air travel, with information on passenger character-
istics and the door-to-door trip. = 14 Origin-desti-
nation commodity data are also required - for air
cargo, Comparable data on interurban travel and
freight by other modes would be helpful; also
data on the activities that generate air travel and
freight, and data on noise sensitivities in the vicinity
of airports - in terms of land uses and types of

construction.,

c. The Federal Highway Administration

As the National system of Interstate and Defense

Highways nears completion the Federal Highway

4/ The Civil Aeronautics Board collects valuable data on
terminal-to-terminal passenger travel by scheduled air carriers,
but this does not include information on passenger character-
istics or travel to and from the airport. Nor does it cover
travel by air taxi or general aviation.

The Federal Aviation Administration collects valuable data con
the characteristics of airports, air routes, and air traffic.
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Administration has begun to identify the most
pressing areas of demand for future highway
investment. Policy proposals are being
developed on:
optimum geographic concentration of
future investments - major urban areas,
smaller urban places or interurban
corridors
most efficient class of future investment -
new highway facilities, reconstruction of
existing sections, improving safety or

improving aesthetic qualities

proper magnitude of future investment,
and extent of Federal participation

evaluations of the relative urgency of each
of a large number of proposed projects -
in order that investments having highest
payoff can be identified for immediate
attention.

Data are needed to support the development of
these policy proposals. Also for individual highway
facilities proposed for improvement, to properly
locate the highway and to design and construct the
most effective and efficient facility, data are needed
on the geographic surroundings, the current and

prospective neighboring land uses, and numbers,

distribution, size and weight of anticipated travel.
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Many of the required data are already being
obtained through State departments of highways
and transportation (for example, data on highway
network characteristics and volumes), but additional
data are needed such as data on urban highway freight
flows and selected data on flows and transportation

facilities of other modes.

d. Federal Rail Administration

Future rail passenger and freight potentials,
equipment utilization, freight car shortages, im-
provements in rail technology, railroad safety,
rail mergers and rate changes, are major concerns
of the Federal Railroad Administration,

Needed data include: origin-destination data
on commodity flows by rail, with hazardous materials
identified; origin-destination data on interurban travel
by rail in densely-developed regional corridors; and
rail transportation network data. Also similar data

for other modes of transportation would be useful,

e. Urban Mass Transportation Administration

The Urban Mass Transportation Administration’s

-13-



present programs provide for loans and grants for
mass transportation demunstrations, planning and
research,

Financial and related data are required to deter-
mine the relative need of urban areas for mass trans-
portation and their ability to pay for it., Data are
required on the transit industry such as financial,
operations and equipment data of transit companies
and other operators, Data are required on urban
transportation for mode choice analysis (the 1970
Census journey to work data will be useful; additionally
some time-series origin-destination data with de-
tailed trip and traveler characteristics are needed).
Also data are required on desired system performance
requirements as a basis for specifying research and
development needs.

Other Federal Agencies

a. Civil Aeronautics Baoard

The Civil Aeronautics Board needs data in analy-
ses of operating rights, fares, new and expanded air
carrier service, market potential of new types of

service (for example V/STOL), and the future role

-14-



of air cargo service; also the Board needs data for
its promotional responsibilities. The Board's air
passenger sample survey program provides valuable
terminal-to-terminal, origin-destination data on
passenger travel by scheduled air carriers.

Needed data include: (i) supplementary air
passenger origin-destination data on passenger
characteristics (such as income level and trip pur-
pose) and on travel to and from the airport sufficient
to describe door-to-door trips with travel times and
costs; (ii) origin-destination data on travel by air
taxi and general aviation; and (iii) origin-destination
commodity data on air freight, including revenue
and volume. Also of value would be travel origin-
destination data of traveler characteristics for all
modes of transportation in densely-developed regional
corridor areas; and commodity origin-destination data
for freight transported by other modes - particularly

where air freight may be competitive in the future.

b. Interstate Commerce Commission

The Interstate Commerce Commission has a

-15-



need for data to support its regulatory analysis
functions which embrace operating rights, mergers,
rates, service requirements and abandonments -
both intramodally and intermodally - for rail, water,
and motor carriers, and oil pipeline companies.
Origin-destination data on the movement of
goods and passengers by all modes of transportation
would be particularly helpful and would improve the
Commission's ability to make meaningful and useful
analyses, Comprehensive transportation network
data on all modes of transportation, which included
information on carrier routes, services and facilities,
would also be valuable -it would permit rapid com-
parison of routes, services and facilities, available

by carrier, for specific geographic areas.

c. Corps of Engineers, Department of Defense

The Corps of Engineers in programming im-
provements in inland waterways, rivers and harbors,
prepares analyses and plans to select projects that

offer the greatest public benefit. Data on water

.



transportation flows and facilities are obtained by
the Corps of Engineers, but their planning work is
severely hampered by the absence of compatible
data on other freight modes.

Data are needed on origins and destinations of
commodities and on transportation network flows for
rail, highway and pipeline modes in a form com-
patible with the data already collected on water
transportation, Also compatible economic and de-

mographic data would be valuable.

d, Cther Agencies

Many other Federal agéncies would have uses

for thé transportation information needed by the

transportation agerncies as discissed above. Ameong
these are:

Department of Agriculture

Office of Business Economics,
Department of Commerce

Bureau of Internaticnal Commerce,
Department of Commerce

‘Maritime Administration, Department
of Commerce

Bureau of Mine§, Départment of Interior

Federal Maritime Commiission

Federal Power Commission

General Services Administration

Office of Emergency Preparedness

Post Office Department
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3, State and Liocal Government

a. State Government

An excellent presentation was made recently
by State of New York officials on Statewide trans-
portation policy concerns, planning processes,
analytic techniques, and consequent transportation

5/

data requirements. The New York State program
provides a useful illustration for consideration of
State transportation information requirements,

Other States have developed or are in the process of
developing similar programs.

New York State's program of data requirements
includes compatible Statewide data for urban and inter-
urban transportation across all modes - highway, rail,
air, water and pipeline., The program is expected

to meet the requirements not only of the State Department

of Transportation, but also of other State agencies (such

5/ A group of papers on Statewide Transportation Planning was
presented by officials of the New York State Department of
Transportation at the annual meeting of the National Academy

of Sciences - National Research Council's Highway Research
Board, in Washington, D. C. in January, 1969. {(The Department's
Federal Highway Administration has encouraged Statewide highway
planning in which the data and techniques characteristic of the
urban transportation planning process are being extended to the
State level),

-18-



as the Public Service Commission), and metro-
politan transportation planning agencies and operating
authorities,

The data requirements set forth in the program
include data on transportation facilities, person
travel, goods movement, economic factors, trans-
portation regulations and policies, and activities.

The data requirements may be summarized as follows:

Data on the networks of transportation
facilities that are compatible across
modes so that interchanges between
modes can be ''simulated" by computer;
specifically, data on the travelled way,
the conveyance, the level of service and
terminal facilities

Origin-destination data on door-to-door
person travel by automobile, bus, rail and
air including information on trip character-
istics and traveler socio-economic charac-
teristics, for through, interstate and intra-
state travel on weekdays, weekends and
holidays; also origin-destination data on
interstate, intrastate and through commaodity
movements by highway, rail, air, water and
pipeline

5 Data on transportation investments, employ-
ment and rates of return to determine the
role of transportation in the economy of the
State

Data on existing regulatory agencies, policies

and regulations, and on the formulation of
policies and implementation of regulations

-19-



Data on the location and intensity of
activities (population, employment, land
use) and potential sites for future activities.
It is expected that a great deal of the urban trans-
portation information that has already been collected,
can be utilized for Statewide purposes since much of

6/

this has been obtained on a consistent basis. = Also
it is expected that by careful programming and co-
ordination of the data collection efforts for urban and
Statewide (interurban) transportation planning purposes,
an inter-relatable set of comprehensive transportation
data will be soon realized. 2/

The example provided by New York State (and
other States that are developing similar programs)

has great value for State and local government, the

Federal government and the transportation industry.

6/ Since 1960 urban transportation planning studies in the New York
upstate area have been conducted with the support of the Bureau

of Public Roads (now part of the Federal Highway Administration),
under the direction of a single agency, initially known asthe Upstate
New York Transportation Studies, and later formally made a part
of the New York State Department of Public Works (which has

since been largely merged into the State's new Department of
Transportation).

7/ Additionally, in New York State much significant work has been
done with the support of the Federal Highway Administration's
National Highway Safety Bureau, in improving data for analyses of
highway and motor vehicle safety.
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It provides an opportunity for case studies of a
number of aspects of Federal-State-local partici-
pation in transportation information operations -
for example: the appropriate levels of government
for conduct of various data collection operations;
the respective transportation information roles of
Federal, State and local government and private
industry; and alternative plans for developing and
maintaining compatible national, State and local
transportation information.

The Department is most interested in pursuing
these matters and every advantage will be taken of
opportunities such as this for effecting improved
co-ordination of information functions between the
Department, and State and local government.

b. Local Government

As noted before, transportation problems of
crisis proportions exist in many urban areas -
particularly in the daily inefficiencies in commuting
between home and work. Congested highways and in-

adequate public transportation cost the Nation millions
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of dollars daily. Although, as previously noted,
much valuable work has been done over the past
15 years in the development of techniques for urban
transportation analysis and planning, every effort
must be made to improve upon this work.
Comprehensive urban transportation planning
processes have been established in 200 or so metro-
politan areas, 8/ and to provide a factual basis for
these processes comprehensive data have been ob-
tained on travel, transportation facilities and land
uses in each metropolitan area - more specifically:
origin-destination data on door-to-door person
travel by all modes with information on the char-
acteristics of the trips and the travelers; origin-
destination data on truck trips; data on the locations

and intensities of land use, population and employment;

8/ The elements of the comprehensive urban transportation
Elanning process are outlined in Federal Highway Administration
Policy and Procedure Memorandum 50-9 which was issued pur-
suant to the authority contained in Section 134, Title 23, US Code.
The urban transportation planning program is administered by
the Federal Highway Administration through State governments.
In some metropolitan areas the transportation planning program
is partly supported by funds from the U. S. Department of
Housing and Urban Development under the authority provided

in Section 701 of the Housing Act.
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and data on the transportation networks for com-
puter "simulation' of network flows, 9/

Although general standards have been adhered
to, usually the data from one metropolitan area can
not be matched easily with data from another area.
The data have been collected at different times, on
a ''one-shot' basis, and typically the process has
been costly and time-consuming., These data prac-
tices undoubtedly were the best that could be followed
at the time, but improvements can and should be
made in the near future.

A start already has been made to place the exist-
ing urban transportation planning processes (in the
200 or so metropolitan areas) on a continuing basis,
Continuing urban transportation planning requires
continuing data on travel, goods movement,
transportation facilities and land use activities,

Systematic improvement of these continuing data is

9/ For a detailed description and evaluation of these data,
refer to Appendix B, p. 138,
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fe;asible if appropriate action is taken now. An
important first step would be to develop, test and
promulgate the best methods for collection of each
type of data. A research and development program
aimed at quickly establishing '""best'' urban trans-
portation data methods should be initiated now so
that advantage can be taken of the results at the
earliest date possible. L

Besides this critical transportation information
need for improved data collection methods for con-
tinuing data operations, the urban transportation
planning agencies have needs for data for their areas,
which are difficult or impossible to obtain except at
a state or national level (for example, interurban
rail freight flow data).

Additionally, there are the needs of transpor-
tation regulatory and operating authorities. An im-
portant example is the need of port authorities. They

have a.special interest in data on the true origin of

I_Q_/ For further details on continuing data operations in urban
transportation planning refer to Appendix G, p. 233,
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exports and the ultimate destination of imports
handled through their port as a basis for deter-

1/

mining solicitation areas, —

4. INDUSTRY AND RESEARCH ORGANIZATIONS

Many of the most important uses of transpor-
tation information are made by organizations out-
side of government, such as carriers, shippers,
equipment manufacturers, travel organizations,
industry associations, universities, and other
research organizations. These organizations use
transportation information for analysis, forecasting,
and planning that provides a basis for making
decisions on large expenditures that significantly
affect the Nation's transportation system. Additionally,
these organizations provide much of the source data
for origin-destination information on commodity flows
and travel, and equipment utilization,

Carriers, shippers and equipment manufacturers
are increasingly making use of advanced methods of

analysis for corporate planning and policy formulation.

11/ The American Association of Port Authorities has ap-
proached the Department of Transportation on this matter
and it is presently being studied.
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They have increasing needs for more and better
data on the "environment" in which they operate
and they depend upon the Federal government for
the supply of such information, Also they need
transportation and related forecasts that are
developed by government agencies and thus they
ha,ve an interest in seeing that government agencies
have adequate data to prepare reliable forecasts.
a. GCarriers

Individual carriers need data for analyses in
areas such as the following:

estimating their own share of the present
and future transportation market with
reference to competitors in their own mode
and other modes - market research, market
development studies, revenue and traffic
forecasts, profit contribution studies, cost
studies, studies of new industrial develop-
ments and distributive processes - new
factories, warehouses and other production-
storage facilities

planning for complementary service in con-
junction with other modes including pro-
vision of through routes and joint rates -
for example, for multimode movements of
containerized freight; for air-truck freight
handling

planning the orderly growth of their system

to efficiently meet requirements and to
minimize over-capacity or under-capacity
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in facilities and equipment - system planning
studies, captial investment planning studies,
purchases of new equipment, construction

of new facilities and improvements - for
example, new roadways and terminals; new
vehicles and aircraft; electrification and so
an

. planning operations to make maxirmum use
of manpower and physical facilities - revising
schedules, re-assigning equipment, scheduling

maintenance, etc,

proceedings before regulatory agenc_ies such

as the Interstate Commerce Commission or
the Civil Aeronautics Board - suspensions of
tariffs; investigations of rates, divisions and
practices; operating rights; acquisitions,
consolidations and mergers; routes; sufficiency
of existing transportation facilities, etc.

For these analyses, carriers need the following
types of data: origin-destination data on person travel,
compatible for all modes, with information on trip
and traveler characteristics; origin-destination data
on commodity flows, compatible for all modes with
information on distance, freight revenue, weight,
density, time-in-transit, type of equipment used, etc,;
demographic and economic data suitable for forecasting

growth of demand for transportation services; and data

on schedules, operating rights and equipment utilization.
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b. Shiggers

Individual shippers need data for analyses in
areas such as the following:

evaluating alternative locations for plants,
warehouses, distribution centers and stores
on the basis of the transportation costs and
services to and from each location - deter-
mining traffic flow through intermediate
manufacturers, warehousing and distribution
cycles, for particular products.

identification of marketing areas for a
particular product or group of products,
estimating the flow of goods into the mar-
keting areas from competitive sources,
identification of the locations of firms pro-
ducing similar or competitive products

determining the transportation costs and
availability of raw materials required for

a new product

comparison of loss and damages experience
with the type and quality of packaging used
in distribution; reducing claims for loss and

damage

planning transportation equipment purchases
for private shipping.

For these analyses shippers need the following types
of data: origin-destination commodity flow data by the
different modes including cost, time-in-transit, time

in intermodal transfers, and loss and damage; data
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on the relative cost and availability of transportation
service by different modes, between specific loca-
tions, and comparable cost and transportation time

information by shipper-owned vehicles.

c. Transportation Vehicle and Equipment Manufacturers

Research and development on new vehicles and
equipment often involve large expenditures and risks
on the part of manufacturers. The chances of making
good decisions can be increased by reliable analyses
and forecasts of such items as:

. cost and performance requirements of

equipment operators (for example, seat-

mile costs, speed, length of haul, etc.)

. transportation demand, by desired trip
characteristics '

growth trends in carrier routes, estimated

operating costs, potential revenues, public

acceptance of new types of equipment, and

the probable effects of new equipment on

the environment (for example, noise qualities).
Analyses and forecasts of these items can be the

basis for manufacturers' estimates of market size

by type of equipment and then in turn capital investment
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projections and planning, production planning,
planning for new products, formulating market

plans, issuing purchase contracts, and manufacturing
equipment compeonents.

Major data requirements of equipment manu-
facturers correspond with those described above
for carriers and shippers since equipment manu-
facturers must assess shipper demands, traveler
demands and carrier markets as a first step in
estimating equipment needs. For example, for
estimates of demand for passenger vehicles fhe
equipment manufacturer needs origin-destination
data on total trip volumes and data on passengers'
mode choices by trip purpose and distances, as
well as data on carrier operating costs and pas-
senger revenues,

d. TUniversities and Research Organizations

Many of the transportation data requirements of
universities and research organizations are re-
presented in the data requirements of agencies

already discussed, since the bulk of transportation
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research that is done in universities and other research
organizations, is performéd for these agencies. For
example, research and development on transportation
demand, forecasting and systems ''simulation' models
requires multi-modal data describing transportation
networks on a link by link basis and describing origins
and destinations of trips and shipments on a door-to-
door basis - with costs and times for each mode used.
Economic input-output studies require origin-destination
commodity flow data for all modes of transportation
including transportation costs. And, as noted before,
urban transportation research requires easily-comparable

transportation data for a ¢ross-section of urban areas.

B. AVAILABLE TRANSPORTATION INEORMATION

The Department has made a careful review of existing
transportation information to determine the extent to which the
critical transportation information needs of government and
industry could be met from existing sources - particularly the
needs for transportation analysis, forecasting, planning and

2/

’ ) L
policy-making purposes, —

12/ For details of the review, refer to Appendix B, ''Survey
of Existing Transportation Information'', p.138.
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With few exceptions the existing programs do not
provide for many important transportation information re-
quirements. For example, the Civil Aeronautics Board
program provides valuable origin-destination data for sched-
uled air passengers but there are no programs for interurban
travel data by auto, bus or rail; and even the Civil Aeronautics
Board program does not provide complete data on air travel, 13/

The Corps of Engineers program provides important
origin-destination data on domestic commodity flows by water,
but at present there is no program for data on interurban freight
flows by truck, rail or air; some data do exist on pipeline
flows but thes‘e. can not be easily matched with the data on
commodity flows by water.

Data that describe the interurban networks of trans-
portation facilities (including terminals) in a manner that per-
mits their use for effective transportation analysis, forecasting,
planning and policy-making, do not exist. The Federal
Aviation Administration has data on airports and air routes,

departments of highways and transportation in each of the 50

13/ As noted previously, significant gaps in air travel data

" include data on travel to and from the airports and on
the characteristics of air passengers; and data on travel
by air taxi and general aviation.
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States have data on highways, individual railroads have data

on railroads, the Corps of Engineers has data on ports and
waterways, the Department of the Interior and the Federal
Power Commission have data on pipelines, but these data

are not easily accessible to outside agencies and they are
located at widely separated points which makes it practically
impossible to combine them. Even if the data were brought
together in a single central place to facilitate combination,

the forms of the data are so various that the costs of combining
them would be prohibitive on an individual-study basis.

There are similar deficiencies in respect of data on
the 'distribution of activities' that generate interurban travel
and freight (population, industry and land use distribution data),
although the difficulties in this case are less severe,

The data for urban transportation collected by the 200
or so metropolitan transportation agencies, valuable though
they are for individual metropolitan areas, are usually not
easily comparable from one transportation study to another.
Better data are needed to determine the social and environ-
mental impacts of proposed transportation facilities, and to

support integrated urban design of buildings and transportation
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facilities under joint development and other similar policies.
Data are needed for urban areas of less than 50, 000 popula-
tion, which have been excluded from previoug urban trans-
portation planning programs. Ly Most important, satisfactory
standard methods are needed as soon as possible as a basis for
continuing urban transportation data operations which will be
soon underway in all metropolitan areas.

Because there are complete gaps in many areas of
existing transportation information, and significant incom-
patibilities between the various pieces of transportation infor-
mation that do exist, it is not possible to examine the trans-
portation system as a whole and it is seldom possible to re-
late one aspect of the system to another., These data de-
ficiencies severely hamper the ability of industry and government
to perform effective transportation analysis, forecasting, plan-
ning and policy-making. Improvement in these capabilities is
one of the most important means of effecting improvements in

the transportation system itself.

C. SUMMARY OF TRANSPORTATION INFORMATION NEEDS

Many of the criticdl transportation information needs

14/ Lack of transportation data in urban areas of less than 50, 000

" population is being addressed in a Federal Highway Administrati
memorandum - now in preparation - on transportation planning
requirements in these areas.
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of government and industry are similar, The intersection of
these needs can be represented diagramatically as in Figure 1
on the following page, which shows the Department in a central
position in the field of transportation. Because of its central
position and multi-modal focus, the Department has a respon-
sibility to take a lead role in providing the ""common' trans-
portation data that are needed for analysis, planning and policy-
making not only by the Department, but also by industry and
other governmental transportation agencies.

The Department is vitally interested in data that
support analyses and forecasts, and planning and management
functions which cut across modes and provide a whole view of
transportation., Other Federal, State and Local government
transportation agencies, industries involved in providing trans-
portation services or manufacturing transportation equipment,
shippers and travel organizations, and university and other
research organizations, have a wide interest in using the kinds
of transportation data which are of interest to the Department,

The transportation information of wide common in-

terest may broadly be summarized as follows:

e



INTERSECTION OF TRANSPORTATION DATA NEEDS

Carriers,
Equipment

Shippers,
Travelers,
and

Regulatory
Agencies

Department
------ of
Transportation

{)

Federal
Agencies

Figure 1: Intersection of the transportation data needs of the Department of Transportc
and other transportation agencies.

&



FLOWS DATA: information on the flows of
persons and goods (origin-destination data
with characteristics of trips and travelers,
or shipments and commodities, for all modes
of transportation)

ACTIVITIES DATA: information on the activities
that generate the flows (data on population,
industry and land use distributions and densities
by location)

CHANNELS DATA: information on the channels
that carry the flows of persons and goods (data
on transportation networks, terminals, services,
and safety).

The data on 'flows', "activities'' and ''channels' are
; ; ; 15/
required at all geographic levels - urban, interurban— and
international; and across all modes of transportation - highways,
rail, air, water, and pipeline. The data must be compatible
and relatable so that transportation may be examined both as
whole, and in terms of its related parts, both on a current
16/ .

and on a historical basis. ™ Also the data must be available

with a minimum of delay and impose a minimum reporting

burden.

15/ The term "interurban transportation" throughout the report
is meant to include regional-corridor transportation as well as
other domestic intercity transportation and transportation
between the United States and border areas.

16/ For further details on the general structuring of transpor-
tation data requirements refer to Appendix D, p. 183.
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I, INITIAL TRANSPORTATION INFORMATION PROGRAM -
IMMEDIATE PHASE

The Department has prepared an initial transpor-
tation information program to meet the essential needs of
industry and government for "flows', "activities', and
"channels' data, as discussed in the preceding section of

the report. The Immediate Phase of the initial transpor-

tation information program is described in this section of
the report - under two headings:
objectives of the immediate phase

projects in the imimiediate phase

A, OBJECTIVES OF THE IMMEDIATE, PHASE

There are three major program areas in the
Immediate Phase of the initial transportation information
program - urban transportation, interurban transpor-
tation, and system development. Objectives of these
three program areas are outlined below.

1 Urban Transportation

The prirme objective of the urban portion of the
transportation information program is to obtain maximum

benefit from the present expenditures on urban transportation
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information, that are incurred for data collection in the
200 or so urban transportation planning agencies in the
country. Current data collection and processing ex-
penditures are at least $20, 000, 000 annually, L

The urban portion of the transportation information
progran; is therefore directed at improving the methods
of data collection employed in the urban transportation
planning agencies. The program provides for research
and development to establish quickly the best methods for
obtaining the various data required for urban transpor-
tation planning - including mass transportation, airport
access, and integrated urban design studies; and to find
ways of ensuring that these methods will be used in urban
transportation planning agencies in their continuing data

, 2/
operations. —

1/ The bulk of this money for data collection and processing
comes from urban transportation planning funds administered
by the Department's Federal Highway Administration (through
State governments) under Section 134, Title 23, US Code.
Some of the money comes from funds authorized under Sec-
tion 701 of the Housing Act, administered by the Department
of Housing and Urban Development. The remainder comes
from State and local matching funds (approximately one-
third of the total),

2/ A discussion of requirements, problems and need for research

and development in relation to continuing data operations for
urban transportation planning, is contained in Appendix G, p. 233,
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The expected results of this program are taat
urban transportation data would be made easier to obtain,
less costly, more relevant, inter-relatable to interurban
and international data, and compatible with other data
in urban information systems developed under other
Federal-agency sponsored programs such as those of
HUD, HEW, Department of Labor, Justice ete. In-
creased compatibility between transportation data for
different urban areas, between urban and interurban
transportation data and between transportation and other
data will facilitate transportation and other related re-
search, analysis and planning at the urban level, as
well as urban transportation policy-making at Federal,
State and metropolitan levels.

One of the first steps in the research and develop-
ment program on methods would be to obtain a sample
of the data that have been previously collected in urban
transportation planning studies in order to examine
commonalties, inconsistencies, accuracy and other

matters and to evaluate previous collection methods.
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A Interurban Transportation

The objective of the interurban portion of the
Immediate Phase of the initial transportation information
program is to provide interurban transportation (including
regional-corridor) data that are not now available under
existing programs, and that are regarded presently to be of
highest priority, based on co-ordination with a cross-section
of data users,

Interurban person travel data projects provide for:
(i) a national travel survey which will give an overall
picture of trip-making levels and trip purpose by family
type and income level for all modes; and (ii) a national pro-
gram of surveys of air travelers as a means of learning
about airport access, trip purpose, and reasons for choice
of air - also data will be obtained on travel by air taxi and
general aviation, and ways will be developed of combining
all of these data with the data on air passenger travel
presently being obtained by the Civil Aeronautics Board.

Interurban freight data projects provide for: (i)
origin-destination commodity flow data for rail, based
on waybill sampling and subsequently rail shipper-receiver
surveys and (ii) origin-destination data on truck freight

including data on non-regulated trucking movements.
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Interurban transportation facilities data projects
provide for transportation network data, including
accident (safety) experience data, on interurban highway
networks and rail networks. Data now being developed
on functiqnal classification of highways in State departments
of highways and transportation, in co-operation with the
Federal Highway Administration, will be used as source

input for the highway facilities data project.

4 System Development

The principal objectives of system development
projects in the Immediate Phase of the initial transpor-
tation information program are to (i) provide basic tools
that are necessary to achieve geographic and definitional
compatibilities in urban, interurban and other transpor-
tation data, (ii) design and develop data systems that will
permit inter-relatability of the data for a wide variety of
analytic functions - also rapid processing, publication
and dissemination of data to a wide variety of data users,
(iii) provide for keeping abreast of developments in trans-
portation data collection and processing, and (iv) provide

for co-ordination of transportation and other data collection
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and processing methods at Federal, State and local
government levels and in private industry in order

to facilitate information interchange,

B. PROJECTS IN THE IMMEDIATE PHASE

The major work projects contained in the Immediate
Phase of the initial transportation information program
i 3
are as follows: —

1. Urban Transportation {1.00)

a. Urban Person Travel Data Methods (1, 10)
Urban Goods Movement Data Methods (1. 20)

c. Urban Transportation Facilities Data
Methods (1. 30)

2, Interurban Transportation (2.00)

2. Interurban Person Travel Data - Air (2, 13)
b. Interurban Person Travel Data - All
Modes (2.17)
c. Interurban Goods Movement Data - Highway (2.21)
d. Interurban Goods Moverment Data - Rail {2.22)
e Interurban Goods Movement Data - Air (2.23)
f Interurban Transportation Facilities Data -
Highway (2. 31)
g. Interurban Transportation Facilities Data -
Rail (2, 32)

/ Numbers at right of project titles are project numbers.
Interurban transportation! includes regional-corrider trans-

portation, other domestic intercity transportationand trans-
portation between the United States and border areas.
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3. Systems Design and Development (4. 00)

a. Systems Design and Development (4. 10)
b. Geo-Coding System (4.21)
c. Commodity Coding System (4.22)

Descriptions of each of these projects are given
below. From the project descriptions it will be seen
that work on many of the projects will extend beyond
fiscal year 1970. Plans for funding in future years are
set out in Section IV of the report, ''Initial Transportation
Information Program - Five-year Costs and Schedules. "
Future-year funding is subject to the determination of
priorities in future years as well as the availability of
funds to the Department.

Scheduled completion times are stated in the pro-
ject descriptions below in terms of ultimate completion
dates. Each project will be phased so that useable pro-
ducts are provided at many points in time before the
ultimate completion date. In many cases the phasing will
provide for successive major additions to a basic product.

Each of the projects described below will benefit

a large number of data users. It will be most important,

and essential to a successful program, to co-ordinate
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closely the planning and development work for each of
these projects, with data users or representatives of
data users, both within and outside of the Department.
This important co-ordination work is discussed in
Section V of the report, ""Implementation of the Initial
Transportation Data Program''.

1. Urban Transportation (1. 00) 4/

a. Urban Person Travel Data Methods
(project 1.10)

This project will provide for research
and development of improved methods

of collecting and processing origin-
destination data on travel in urban areas,
including travel time, cost, distance,
trip purpose, mode of transportation,
and information on the socio-economic
characteristics of the traveler and the
land use activities at the origins and
destinations of the trips. Research and
development will be oriented to the needs
of continuing data operations in urban
transportation and other studies, and a
primary objective will be to ensure that
future urban travel data are fully com-
patible so that use on a comparative basis
is facilitated. Provisions will be made
for obtaining interurban travel data to the
extent feasible,

4/ Data items to be obtained in each project are indicated in
outline form in the project descriptions. For illustrative,
detailed listings of data items, refer to Appendix D, p.183,

.



Work will be accomplished by a structured
series of 'studies of (i) previously-collected
urban travel data to determine precise uses
and specifications (including accuracy), and
to evaluate data methods used; (ii) data re-
quirements in view of present and likely
future urban transportation problems and
analytic techniques available for approaching
these problems; and (iii) new methods of ob-
taining required data including consideration
of use of 1970 Census journey-to-work data
together with proxies for non-work trips, stand-
ardized geographic coding and periodicity in
surveys. - :

The project is estimated to cost a total of
$900, 000, and is scheduled over a 3 to 4 year
period. Estimated costs cover research and
development; testing, preparation of manuals,
training aids, and a data collection-processing
"package.'" Work will be performed under
outside contracts, interagency agreements and
other co-operative arrangements. Urban and
Statewide transportation planning agencies will
be involved. $100, 000 is budgeted for initial
studies in fiscal year 1970,

Urban Goods Movément Data Methods
(project 1.20)

This project provides for research and develop-
ment of methods of obtaining origin-destination
data on goods movements in urban areas in-
cluding shipment time, cost, distance, type of
commodity, weight, density, mode of trans-
portation used, and information on the character-
istics of the shipper and receiver and, the land
uses at origins and destinations. Research and
development will be oriented, as in project 1.10
above, to the needs of continuing data operations
in urban transportation and other studies. Also
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the problems of integrating data on urban goods
.movements will be addressed - particularly in

Only limited data on goods movement in urban
areas have been obtained in the past - mostly
movements of trucks. Research and develop-
ment on methods for obtaining these data will
be of a2 pioneering nature and will he costly
compared with research and development on
methods for obtaining data on person travel
(project 1.10)., Previous methods used in
urban areas will be reviewed and evaluated,
Methods used for obtaining data on interurban
goods movements will be examined for their
relevance to urban goods movement data prob-
lems both methodologically and in terms of
relating urban and interurban data. Also data
requirements will be examined carefully in
relation to analytic techniques available for
use of the data.

The project is estimated to cost a total of

$3, 000, 000, and is scheduled over a 4-year
period. Estimated costs include research,
development, testing, preparation of manuals,
training aids, and a data collection-processing
"package'. Work will be performed under out-
side contracts, inter-agency agreements and
other co-operative arrangements. Urban and
Statewide transportation agencies will be in-
volved. $100, 000 is budgeted for initial studies
in fiscal year 1970.
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Urban Transportation Facilities Data Methods
{(project 1. 30)

This project will provide for research and
development of improved methods of obtaining
and recording data on urban transportation
facilities networks and terminals, incliding
highways, bus routes, truck routes, subways,
commuter rail, freight rail, airports, sea-
ports, and other terminal and transfer facil-
ities. The project will develop methods of
inter-relating data on transportation facilities
networks and'terminals, geographically {urban,
interurban and international), and across
modes, with provision for interrodal inter-
changes.

The data items to be considered for networks
and terminals, on 2 link-node basis, will in-
clude travel time, delay time, waiting time,
travel costs, capacity variables, traffic volume,
carrier schedules, accident (safety) experience,
expenditures on improvements and maintenance,
etc,

Work will be accomplished by study of methods
used in urban and Statewide transportation
studies and in the interurban transportation
facilities projects provided for in the initial
transportation information program. Use of
machine methods including co-ordinate readers,
and automatic plotting will be considered. A
data collection processing ''package'' that can
be used by urban and Statewide transportation
agencies in continuing data operations, will be
developed. It is intended that the geo-coding
system provided for under project 4. 21, de-
scribed below, will provide a common geo-
graphic base for urban transportation facilities
data, as well as person travel, goods movement
and activities distribution data.
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The project is estimated to cost a total

of $1,650, 000 and is scheduled over a

3 to 4 year period. Estimated costs in-
clude research, development, testing,
preparation of manuals, training aids,

and a data collection processing '"package."
Work will be performed largely under out-
side contracts, interagency agreements
and other co-operative arrangements.
Urban and Statewide transportation planning
agencies will be involved. $100,0001is
budgeted for initial studies in fiscal year
1954,

2. Interurban Transportation

a.

Interurban Person Travel Data - Air

(project 2, 13)

This project will provide origin-destination
data on interurban travel by air taxi, other
non-scheduled air carriers, and general
aviation, including information on travel
time, costs, distance, trip purpose, traveler
characteristics, type of aircraft, travel to
and from the airport and connecting flights
(so as to provide data on the complete door-
to-door trip). Also the project will provide
for development of a national program of
surveys of air passengers traveling by
scheduled air carriers to obtain data on

(i) travel to and from airports including
origin and destination, travel time, cost,
distance and mode of transportation used,

and (ii) data on purpose of the air travel,
reasons for choice of air, etc. These data
will be combined with the data on terminal-
to-terminal air passenger travel by scheduled
air carriers presently being obtained on a con-
tinuous basis by the Civil Aeronautics Board.
Together these sets of data will provide a
comprehensive picture of domestic inter-
urban travel by air.
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Work will be accomplished by on-plane and
airport surveys of passengers. Research
and development of methods will include a
review and evaluation of methods used for
previous surveys in the New York metro-
politan area, the upstate New York area,
Atlanta, St. Louis, Cleveland, Washington-
Baltimore and elsewhere. Also the recent
surveys of international general aviatim
(originating outside of the United States
but using US airspace and facilities) will
be reviewed for methodological relevance.

The project is estimated to cost a total of
$400, 000, and is scheduled for completion
over a 2 to 3 year period. Estimated costs
include research and development, collec-
tion and processing of initial data including
tabulation, publication and dissemination.
Continuing data operations are estimated
to cost $200, 000 annually. Work will be
performed under outside contracts, inter-
agency agreements, and other co-operative
arrangements. $100, 000 is budgeted for
initial studies in fiscal year 1970.

Interurban Person Travel Data - All Modes
(project 2.17)

This project will provide a national picture
of interurban person travel by all modes
(auto, air, bus, rail), including information
on trip length, trip frequency, purpose,
travel time, travel cost, vacation cost, place
of residence, income, family size, automo-
bile availability, mode used, evaluation of
transportation service available, etc.

Data will be obtained by stratified, clustered
sampling of households with re-interviews in
order to obtain maximum useful information
at least cost. The purpose of the project is
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to obtain information for analysis of the
total interurban travel market, modal
shares of the travel market, and the
elasticities of demand between modes.
This project will not yield information

on origin-destination patterns by modes
for specific geographic regions. This
information is to be obtained by surg7ys

of interurban travel by each mode., =
Information obtained under this project
will not duplicate information to be col-
lected under the Federal Highway Administra-
tion's general survey of travel (primarily
urban), presently under development through
the Bureau of Census, Insofar as feasible,
periodic updating of these data should be
provided for in the 5-year national travel
surveys of the Census of Transportation.
Considerable modification of techniques
would be necessary to obtain the important
in-depth data envisaged in this project,
which is not obtained under the Census of
Transportation in its present form.

The project is estimnated to cost a total of
$500, 000, and is scheduled for completion
over a 3 to 4 year period. Estimated costs
include research, design and development,
sample selection, data collection and pro-
cessing, tabulation, publication and dis-
semination. Work will be performed under
interagency agreement or outside contract.
$500, 000 is budgeted for fiscal year 1970,

5/ For further explanation of this point refer to Appendix E,
“"Project Descriptions - Initial Transportation Information

Program, '"p. 201.

B2



Interurban Goods Movement Data - Highway
(project 2.21)

This project will provide origin-destination data
on major interurban goods movements by highway,
including commodity carried, shipment, weight,
size, distance, time, freight revenue, equipment
type, etc. It will cover all interurban highway
movements - interstate and intrastate common
carriers, private, Federal fleets, etc.

Methods for obtaining the data include combining
existing Motor Freight Conference data, a sample
of truck license plates and a sample of truck
shippers. Use of mail surveys and photographing
of license plates will be explored. Maximum use
will be made of existing records such as freight
bills, to minimize time and cost to truckers and
the Department. A data collection ''package"

that can be administered by the States will be
prepared. Inter-relatability of data on interurban
and urban goods movements by highway will be
examined.

The project is estimated to cost a total of $850, 000,
and is scheduled over a 3-year period. Preliminary
data would be available well before project com-
pletion. Estimated costs include research, develop-
ment, testing and operation of the component data
system for a trial period of up to one year; also
publication and dissemination of initial data. Con-
tinuing data acquisition activities are estimated to
cost $400, 000 to $500, 000 per year, including pub-
lication and dissemination of data, update, improve-
ment, and expansion - for example, to clearly identify
truck movements associated with export-import,

and to include significant movements between the
United States and border countries - Canada and
Mexico. $300, 000 is budgeted for 1970 ($250, 000
was committed in fiscal 1969).
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Preliminary specification of research and
development tasks has been completed and
these will be started in the near future under
outsidé contract, Continuing data activities
will be performed by a combination of out-
side contracts, interagency agréernents and
cooperative arrangements with State depart-
ments of transportation or highways and other
appropriate agencies,

Interurban Goods Movement Data - Rail
(project 2.22) '

This project will providé otrigin-destination
data on ‘major interurban goods movements by
rail, 'i'nclu'ding commodity carried, weight,
distance, time in transit, freight revenue,
equipment type, etec.

Data will be obtained by a combination of a
sampling of rail waybills and a sample of rail
shippers. The waybill sample will be based

on the program which was administered by the
Interstate Commerce Commission until 1967,
Maximum ise will be made of machine-readable
records available from the data processing sys-
tems of the railroads in order to minimize re-
porting burdens, and to facilitate speedy pro-
cessing of the data so it can be made available
on a tirnely basis. Modifications will be made
in the design of the sample used in the Interstate
Commerce Commission program to obtain im-
proved data on less frequent commodity movements,

The project is estimated to cost a total of $650, 000,
and i scheduled over a 2 to 3 year period, Pre-
liminary data would be available well before pro-
ject completion, Estimated costs include research,
development, testing and operation of the com-
ponent data system for a period of up to one year;
also publication and dissemination of data and
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processing of 1967, 1968 and 1969 waybill in-
formation presently held by the Interstate
Commerce Commission under an agreement
with the Department. Continuing data ac-
quisition activity is estimated to cost $250, 000
per year, including publication and dissemi-
nation of data, update, improvement, and ex-
pansion - for example, to clearly identify rail
movements associated with export-import, and
to include movements between the United States
and Canada. $200, 000 is budgeted for fiscal
year 1970 ($250, 000 was committed for fiscal
1969).

With the close co-operation of the Association
of American Railroads, the railroad companies
traffic associations, the railroads and the
Interstate Commerce Commission, preliminary
specification of research and development tasks
has been completed and these will be started

in the near future under outside contract. Con-
tinuing data activities will be performed under
an interagency agreement or an outside contract.

Interurban Goods Movement Data - Air

(project 2.23)

This project will provide origin-destination data
on major interurban goods movements by air,
including commodity carried, weight, size, value,
distance, time, freight revenue, equipment type,
etc.

Data will be obtained by sampling air freight bills
and air shippers.

The project is estimated to cost $400, 000 total
and is scheduled for completion over a 2 to 3
year period. Preliminary data would be avail-
able well before project completion. Estimated
costs include research, development, testing
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and operation of the data system for a trial
period of up to one year; also publication and
dissemination of initial data. Continuing data
acquisition activities are estimated to cost

$200, 000 per year including publication and
dissemination of data, update, improvement,
and expansion to include movements between

the United States and border countries., $50, 000
is budgeted for initial studies infiscal year 1970.

The initial data system will be developed under
inter-agency agreement or outside contract.
Continuing data acquisition will be performed
under interagency agreement or outside con-
tract.

Interurban Transportation Facilities Data - Highway

(project 2. 31)

This project will provide data on the interurban
highway network for each link (segment) in the
network including data on location, travel time,
length, travel speeds, number of lanes, traffic
volumes, accident (safety) experience, year built,
expenditures on improvements and maintenance,
etc.; also some data on truck operating rights,
bus schedules, ton-miles, seat-miles, etc.

Maximum use will be made of data to be obtained
in the Federal Highway Administration, Bureau
of Public Road's national highway functional
classification study. These data will have to be
mapped State by State and then converted to
machine-readable form. Semi-automatic methods
employing co-ordinate digitizers and automatic
plotters will be used. A data collection ''package"
for use by States will be prepared.

The project is estimated to cost a total of $1, 000, 000

and is scheduled for completion over a 2 year period.
Estimated costs include development of methods,
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mapping, co-ordinate reading, data processing,
automatic plotting, publication and dissemination
of initial data, etc. Continuing data acquisition
activity is estimated to cost $400, 000 per year.
$100, 000 is budgeted for initial studies in fiscal
year 1970,

Basic research and development of method has
been completed in previous work of lesser scope.
Actual data acquisition will be performed under a
combination of interagency agreements, outside
contractmg and cooperative arrangements with
State departments of highways and transportation.
Cont1nu1ng data acquisition activity will be per-
formed under similar arrangements.

Interurban Trangportation, Fa.c:.htles Data - Rail
(pro;ect 2.32)

This project will provide data on the interurban
rail network for each link (segment) in the net-
work 1nc1ud1ng location, length transport tlme,
number of main and second tracks, length and
spacing of passing tracks, traffic volume, sig-
nalization, accident (safety) experience, etc.

Work will involve transfer of information from
maps into machine-readable records using semi-
automatic methods, including co-ordinate digitizers
and automatic plotters.

The project is estimated to cost a total of $800, 000,
and is scheduled for completion over a 3-year period.
Partjal data would be available at an early date.
Estimated costs include research, development,
mapping, co-ordinate reading, data processing,
automatic Plotting, publication and dissemination

of data, etc. G‘Q_I;tlnumg data acquisition activities
are estimated to cost $150, 000 per year. $100, 000
is budgeted for initial studies. in fiscal year 1970,
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Work on the initial data system will be performed
under interagency agreement or outside contract.
Continuing data activities will be performed under
interagency agreement or outside contract.

Systems Design and Development

(project 4.10)

This project provides for (i) overall design and
development of the transportation data informa-
tion system to handle data obtained under the
separate projects in the initial transportation
information program - to ensure that these data
are fully inter-relatable for a wide variety of
analytic techniques, and to ensure rapid pro-
cessing, publication and dissemination of data;
(ii) continuing research on new developments in
information collection, management and retrieval
and development of proposals for improvement
of transportation information systems so that
these can be kept up-to-date and efficient; and
(iii) co-ordination of development of various
transportation information systems and other
related information systems to-facilitate infor-
mation interchange.

Design and development work will proceed in
two stages. Design will include specification
of data inputs and outputs for the separate pro-
jects, and combinations of projects, provided

for in the initial transportation information program

also specification of the form of outputs, such as,
magnetic computer tape, printed tabulations,
publications, maps, charts, other graphic dis-
plays, etc. Development will include adaptation
of existing computer software packages, pre-
paration of new packages, writing of computer
programs, etc, Items to be considered will
include development, documentation, manage-
ment and updating of the data base, hardware,
software, geo-coding and commodity coding
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systems, confidentiality of certain data, easy
access to the data, rapid turn-around,; flexi-
bility, etc.

The project is estimated to cost a total of

$2, 200, 000 and is scheduled over a 3-year
period. Work will be accomplished under out-
side contract and interagency agreement.

$200, 000 is scheduled for initial design and co-
ordination studies for fiscal year 1970.

Geo-Coding System
(project 4.21)

This project will provide a computer-based data
processing system for assigning uniform geo-=
graphic codes including co-ordinates for loca-
tions represented in transportation and other
data, such as: origins and destinations of trips,
locations of accidents; nodes at each end of
links in the transportation networks, locatiorns
of population, industry, land use, etc. For
urban areas the system will assign very detailed
geographic codes (generally to thé blockface
level), which will permit almost uhlimited flexi-
bility in the areal aggregation of data. This will
permit a wide variety of comparative studies at
micro-and macro-levels which would otherwise
not be possible. Inter-relating of data on travel,
transportation facilities and land use at a de-
tailed level will be facilitated, and this will pro-
vide a basis for coordinating transportation,
land devélopment and othei environmental policies’
(urban renewal; conservation, new towns; etc.).
The geo-coding system will also facilitate dis-
tance calculations, spatial analyses, autcmatic
plotting, and other graphic displays of data.

The system for urban areas will be redlized by

support and expansion of the system now being
developed under thé direction of the Bureau of
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the Census for the 1970 Census 6f Population
and Housing, Development of the first phase

of this system already has been strongly sup-
ported by HUD, DOT, and State and.local
government agencies. The system for rural
areas, which must be compatible with the
system for urban areas, will require considerable
research and development since little previous
work has been done. Extension to cover loca-
tions beyond the continental United States should
be relatively easy since relatively few locations
are involved,

The project is estimated to cost a total of

$400, 000, and is scheduled over a 4 to 5 year
period. Periodic updating of the system will
be necessary and costs for this are expected

to average $200, 000 annually. Work will be
performed under outside contract, interagency
agreement or other co-operative arrangements.
$200; 000 is budgeted for initial work in fiscal
year 1970,

Commodity Coding System
(project 4. 22)

This project will provide a computer-based
system for assigning uniform codes for com-
modities, so that the various commodity codes
used by carriers for each mode of transpor-
tation and by different governmental agencies

will be reduced to a common form for data pro-
cessing purposes. At presenta complex variety
of over a dozen incompatible commodity coding
systems are used by the different modes of trans-
portation and often sevéral coding systems are
found within a single mode. Development of

this system will permit comparative studies of
commodities carried by each mode, and merging
of data on commodities carried by different modes.
Also it will permit inter-relating of transportation
data on commeodities with data on industries.
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Development of this system does not imply
adoption of a uniform'stand_arq commodity
code for all modes of transportation but
ultunately it could facilitate industry efforts
to achieve some degree of compa.t1b111ty be-
tween the various commodity codes.

The system will be developed in separate

stages, to pr0v1de for inter- re.la.tmg of all
commodity codes with the Standard Transportatlon
Commuodity Code - STCC (which is relatable

to the Standard industrial Clas s’iﬁ,c;at,i‘l.on - SIC).
Work will be closely co-ordinated with the joint
committee on the Standard Transportation
Commodity Code which has done much valuable
work in this area. The Department is already
represented on this comirittee.

The project is estimated to cost a total of $300, 000
and is scheduled over 2 3 to 4 year period. Work
will be performed under outside contract or inter-
agency agieement, $50, 000 is budgeted for work
in fiscal year 1970.

SUMMARY OF IMMEDIATE PHASE

The Immediate Phase of the Department's initial
transportation information program provides for high-
priority transportation information needs of industry
and government at national, state and local levels as
follows:

Urban Transportation $5.55 million: for re-

search and development to determine quickly

the best methods of collecting urban transpor-

tation data on person travel, goods movement

and transportation facilities, These methods
can then be adopted for collecting transportation
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data on a continuing basis in the Nation's 200

or so metropolitan transportation planning
agencies. Thus benefits from current ex-
penditures on urban transportation data - approxi-
mately $20 million annually - could be maximized.

Interurban Transportation $5. 1 million: for
national travel data; supplementary air travel
data; rail, highway, and air freight data; and
interurban rail and highway transportation
facilities data. These data are either not avail-
able under existing programs or are not avail-
able in a compatible form. Existing data will

be used to the greatest extent practicable.l_o/

System Design and Development $3. 45 million:
for research, co-ordination, and’the development
of tools that will ensure that the various data
obtained under component data systems are inter-
relatable for a wide variety of analytic purposes
and also are susceptible to rapid processing,
publication and dissemination to a wide variety

of users.

Of the total of $14. 1 million estimated for all
projects in the Immediate Phase of the program, $2.5
million is budgeted for fiscal years 1969 and 1970. This
would permit undertaking initial studies for many of the
projects; and extensive research and development of
data for some - namely, the projects providing for data
on national travel and on rail and highway freight move-

ments.

10/vInterurban transportation' includes regional-corridor
transportation, other domestic intercity transportation and
transportation between the United States and border areas.
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IV. INITIAL TRANSPORTATION INFORMATION PROGRAM -
FIVE-YEAR COSTS AND SCHEDULES

The full initial transportation information program
is presented in this section of the report. All major work

projects, in both the Immediate and Future phases of the pro-

gram are included. Program areas, priorities and continuing
data acquisition are discussed first, then summary tables are
presented, covering costs and schedules for the full initial

program on a five-year completion basis,

A. PROGRAM AREAS AND PRIORITIES

The full program is estimated to cost a total of $35.6
1
million, scheduled over five years. "‘/ This total cost covers
research and development on urban transportation data methods,

establishment of component data systems for interurban and

($000)

. urban transportation data methods $ 6,350
interurban transportation data 22, 950
international transportation data 2,850
system design and development 3,450
Total $35,600

1/ As noted in Section III of the report, future-year funding is
subject to the determination of priorities in future years
as well as the availability of funds to the Department.

Also as noted in Section III the term '"interurban transportation'
includes regional-corridor transportation, other domestic in-
tercity transportation and transportation between the United
States and border areas.
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international transportation data systems, and system design
and development - as follows:

The $6, 350, 000 total in the initial transportation in-
formation program for urban transportation data methods, as
noted in Section IIT of the report, is provided for the purpose
of ensuring that maximum benefit is obtained from expenditures
under other programs on urban transportation data, Projecting
these expenditures (currently $20, 000, 000 annually), over the
same period for which the transportation information program
is scheduled (5 years), would provide a total of $100, 000, N00.
This is regarded as a conservative estimate, Additionally it
is expected that much useful data, including detailed journey
to-work data, will be provided from the 1970 Census of
Population and Housing. Benefits from the $6, 350, 000 pro-
vided in the Department's initial transportation information
program for urban transportation data methods would accrue
not only to urban transportation planning agencies but also to
numerous government and industry organizations at local,
state and national levels. The expected end-result is syste-
matized compatible times-series urban transportation data

of wide usefulness to government, industry and other organizations,
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The $22, 950, 000 total in the program for interurban
transportation data, is provided for the purpose of establishing
canponent data systems furnishing: (i) interurban "'flows"
data on person travel and goods movement, (ii} interurban
channels' data on transportation facilities including terminals,
and (iii) interurban "activities' data - data on the activities
that generate travel and freight flows including data on land
use, industry, population and employment densities and dis-
tributions. Many of these data are not presently available
while those that are available are not in a compatible farm.
Projects are tailored accordingly, so that use will be made
of existing data to the greatest practicable extent. The
expected end-result is systematized, compatible time-series
interurban transportation data of wide-usefu]'.ness to govern-
ment, industty, and other organizations.

The $2, 850, 000 inthe program for international
transportatién data is provided for the purpose of establishing
component data systems furnishing data on international ocean
and air person travel, gooas movement, transportation faci-
lities and Vactivities'" (population and industrial activities
that generate international flows of persons and goods).

International data for highway, rail and pipeline modes -
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involving significant movements between the United States
and border countries - are provided for as extensions
interurban data. The expected end-result of the internatimal
portion of the program as for the urban and interurban por-
tions of the program, is systematized, compatible, time-
series data of wide usefulness to government, industry and
other organizations.

The $3,450, 000 in the initial transportation infor-
mation program for system design and development, as
explained in Section III of the report, is provided for work
in systems design, systems development, special research
and co-ordination which will ensure an efficient informatim
system that permits inter-relatability of the data for a wide
variety of purposes, as well as rapid processing, publication
and dissemination of data to a wide variety of users,

Taking into account both the total estimated costs o
the Department's initial transportation information program
over a five-year period ($35. 6 million), and the estimated

expenditures under other ongoing transportation information
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programs over the same five-year period ($106 million), =
the total expenditures on transportation information for the
five-year period would approximate $142 million. This
total would be distributed roughly as follows:

($ millions)

urban 107 75%
interurban 26 19%
international 6 4%
other 3 2%

Total 142 1009,

This division of total transportation information
funds rgflects the Department's best present view of
priorities in transportation information for urban, inter-
urban and international data - considering present trans-
portation problems, the existing state of information, criti-
cal transpartation information needs, agd the differential
costs of providing the trunsportation. Also the grouping of
projects in the Immediate and Future phases of the program
and the scheduling of the projects as set out in the summary
tables below, represent the Department's best present

judgement on priorities time-wise.

2/ Estimiated as approximately $100 million on urban trans-
portation information and approximately $6 million on inter-
urban and international. The estimate of $100 million for
urban is calculated as 5 years at $20 million annually,
which is regarded as a conservative estimate of future annual
expenditures on urban transportation information.
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However, the program is subject to change both in
the allocations of funds between program areas and projects
and in the scheduling of projects. As new problems or issues
arise or as old ones assume greater importance, the trans-
portation information priorities will have to be changed. Also
the information priorities must be closely related to the data
requirements of the analytic techniques available to transpor-
tation data users, which support transportation forecasting,

3
planning and policy-making functions, =

B. CONTINUING DATA ACQUISITION AND TIMFE-SERIES DATA

The total of $35, 6 million, as stated above, provides
for establishment of component data systems for interurban and
international transportation data, for overall system design
and deve—lopment, and for research and development on urban
transportation data methods, Taken together these portions
of the program may be characterized as the 'research and
development stage' of the program. Additionallythere is a

""continuing data acquisition stage. !

3/ The process to be followed in setting priorities is considered
in section V of the report "Implementation of the Initial
Transportation Information Program, ' pp. 95 and 96,
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The research and development stage, in general, in-
cludes initial planning, research and development of data
collection and data processing methods, sampling design,
conduct of initial survey, initial data acquisition costs;, and
publication and dissemination of initial data.

The continuing data acquisition stage, in general,
includes acquisition of new data, repeat of a survey (using
methodology established in the research and development
stage), updating of basic data files, creation or updating of
historical (time-series) basic data files, and publication and
dissemnination of standard; current and time-series data. The
annual costs for continuing data acquisition activities are
estimated to reach a peak of $6.5 million when all component
data systems are on a continuing basis.

The initial transportation information program must
be established on a continuing basis to meet the needs of con-
tinuing transportation planning and policy making processes.
Transportation planning and policy making must be a continuing
process to provide for changes in the characteristics and patterns
of travel and goods movements; changes in the location and

density of population, industry and land uses; changes in standards
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of living and other social and economic conditions; changes
in taste, transport technology and so on.

Initial data collection and acquisition provided for in
the research and development gstage of the program, will re-
sult in data for one point in time only. Continuing data activities
will result in data for several points in time (time-series data),
which will be much more useful than the initial one-time data

in a number of ways. For example time-series data will provide
the ability to:

analyze trends, detect changes, improve fore-
casting methods, and make new forecasts

compare new forecasts with old and adjust
transportation plans and policies

trace the '"incidence" of particular changes in
the transportation system or the environment

in which it operates (which will permit particular
adjustments to be made in plans and policies to
bring about desired improvements)

monitor and measure the effectiveness of pro-
grams of the Department and other transporta-
tion agencies providing for improvements to the
transportation system (so that the program can
be re-evaluated and if necessary adjusted within
a cost-effectiveness framework under the Depart-
ment's Planning-Programming-Budgeting System)

monitor and measure the effectiveness of the trans-
portation elements of joint programs (e.g. of DOT,
HUD, HEW, etc.) for social, economic, aesthetic
and other improvements in the urban and rural
environment (again, so that the programs can be
re-evaluated and if necessary adjusted, to better
achieve goals and objectives within a cost effective-
ness frame - under the PPB system of the several
departments involved)

-70-



% respond on a quick-reaction basis to a wide
range of transportation problems and policy
issues as they arise (because of the ability
to rapidly analyze data pertinent to the
problem or issue in some depth - current data
with comparable background data)

Each of the above activities requires an inter-related
body of current and past data which can only be provided by
continuing data acquisition. These time-series data must
be fed into and through an analytic process which aims to
project the demand for transportation services, both as a
result of the interaction of the needs of individuals and businesses
and as a result of the capability of the transportation system to
meet those needs. This predictive capability in turn serves
two purposes. First, it is essential in monitoring the perfor-
mance of the transportation system and the emergence of new
trends in transportation demand. This is so because many
apparent new trends are simply the result of changes in location,
income, product mix, or system capabilities. Second, the
predictive capability can be used to test the feasibility and utility
of proposed changes in transportation policy. It thus becomes
an important adjunct to transportation planning and policy
making activities in government and industry.

The close inter-relationship between transportation

information and the analytic processes which the information
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feed, indicates that the development of data capabilities must
go hand in hand with the development of analytical capabilities.
Also, it is clear that these analytical capabilities point in the
direction of extensive modeling of the transportation system.

A well-tested set of models and parameters, a set
of basic "activities distribution'' data, and a set of transpor-
tation facilities data would permit synthesis by computer
simulation of travel patterns, goods flows, and transporta-
tion behavior, as well as system response in any particular
area as of the present, and under alternative plans. This is
the basic capability required for transportation planning and
policy making.

Development of models which would permit the re-
production of transportation behavior over the whole spectrum
with some degree of realism, will require detailed data to
determine the '"causes’® of the transportation behavior, Once
these models are operational the need for detailed data to
determine the '"causes'" of transportation behavior would be
reduced. Later appearance of wide discrepancies between

predicted and actual performance would, however, indicate
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the need to investigate possible new trends and new factors -
possibly also the need for additional -data.

These considerations add a new dimension to the
initial transportation information program. The need for
continuing data on activities distributions (population, employ-
ment, land use, etc.) will remain fairly constant. The need
for continuing data on transportation facilities (link volumes,
speeds, capacity variables, accidents, etc.) will also remain
fairly constant. However, the need for some of the detailed
data on person travel and goods movement could be reduced,
when models which reproduce transportation behavior reason-
ably well have been developed, tested, and made fully operational.
The initial transportation information program will be carefully
developed with these considerations in mind.

Additional considerations apply at the urban level
because, as already noted, continuing data operations are
closer to starting at the urban level than at other program
levels; also data operations are widely decentralized, being
chiefly carried on in 200 or so metropolitan transportation

4/

planning agencies. —

4/ These additional considerations are addressed in Appendix G,
P. 233,
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C. FIVE-YEAR COSTS AND SCHEDULES

Tables 1 through 5 below show the initial trans-
portation information program on a five-year completion

5/

basis. =
The total estimated costs of $35. 6 million for the
research and development stage, are spread as follows:

Estimated Research
Development,. Survey 6/

Fiscal and Publication Costs ~
Year ($000)
1969 $ 500
1970 2, 000
1971 7,400
1972 10, 300
1973 10, 500
1974 -4, 900
Total m

5/ For details on the structure of the initial transportation
information program, together with a discussion on the
requirements of data compatibility, and illustrations of
data items, refer to Appendix D, p. 183,

6/ Does not include annual continuing data acquisition costs
estimated to reach a peak of $6.5 million annually when
all component data systems are on a continuing basis.

As noted previously, future-year funding is subject to the

determination of priorities in futwure,years as well as the
availability of fundsgyto the, Department,
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The general program and sub-program areas re-
flected in Tables 1 through 5 are as follows:
Urban Transportation

- Person Travel Data Methods

- Goods Movement Data Methods

- Transportation Facilities Data Methods
- Activities Distribution Data Methods 7/

Interurban Transportation

- Person Travel Data

- Goods Movement Data

- Transportation Facilities Data
- Activities Distribution Data

International Transportation

- Person Travel Data

- Goods Movement Data

- Transportation Facilities Data
- Activities Distribution Data

System Development
- System Design and Development

- Geo-Coding and Commodity Coding
Systems

7/ "Activities distribution'' data includes data on the activities
that generate travel and freight flows, i.e. data on the
locatian, types, densities and distributions of population,
employment, industry, land use, etc.
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Table 1. Initial Transportation Information Program -
Five-Year Cost Summary

Table 1 contains estimated costs, by sub-program
areas, for the initial transportation information program, on
a five-year completion basis, under two headings:

Estimated Research, Development, Survey
and Publication Costs

Estimated Peak Annual Continuing Data
Acquisition Costs

Research, development, survey and initial publication and
data dissemination costs are estimated to total $35. 6 million
for the five-year period or an average of approximately $7. 1
million annually.

Annual costs for continuing data acquisition activities
are estimated to reach a peak of $6.5 million annually when
all the component data systems of the programs are on a con-
tinuing basis - at the end of the fifth year. These costs would
cover the costs of maintaining the data bases of the component
data systems in a current state, and the basic costs of

file processing to produce standard tabulations.
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Table 2: Initial Transportation Information Program -
Schedule by Program Areas

Table 2 contains the schedule for major work
projects by program areas, on a five-year completion basis.
End-dates for each project (where the time-bars end on the
table), are dates when the initial intensive period of data or-
ganization or data acquisition would end and continuing data
acquisition would begin,

Actual use of some of the data from a given com-
ponent data system could begin well before the end dates shown
in the schedule. For example, some rail freight data from
project 2. 22 (Interurban Goods Movement Data - Rail) should
be available for use early in 1970, although the initial intensive
period of data organization is shown as ending in the first
quarter of fiscal year 1971. This is because the whole pro-
ject includes such items as revision and implementation of
of a new waybill sample design and design and implementation
of a rail shipper survey. These can be added successively
to a basic data system which is developed quickly to satisfy
urgent data user needs.

Continuing data acquisition activities are indicated
in Table 2 by a "c'" after project end-dates, for projects that

would have substantial continuing data acquisition activities.
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Table 3: Initial Transportation Information Program - Costs
by Program Areas

Table 3 contains estimated cqsts, by major work
projects within program areas, for the initial transportation
information program, on a five-year completion basis. Table 3
corresponds with Table 2 so that costs and schedule can be
easily compared.

Estimated annual costs for continuing data acquisition
activities, which are included in Table 1, are not included in
Table 3. These are estimated to total $6.5 million annually
at peak.

Estimated costs which are included in Table 3 are
for research, development, survey or initial data acquisition,
publication and dissemination of initial data, and program ad-
ministration. These cover the costs of establishment and
initial implementation of the component data systems under
the initial transportation program, as distinct from the costs
of maintaining the data bases of the component data systems
in a current state; or they cover the costs of research and
development work only, in the case of those projects which
do not have a continuing data acquisition stage - such as the

projects under the urban portion of the program.
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Table 4: Initial Transportation Information Program -
Schedule for Immediate and Future Phases.

Table 4 contains the schedule for major work pro-
jects in the initial transportation information program, grouped
under Immediate Phase and Future Phase - on a five-year
completion basis., The information presented in Table 4 is
essentially the same as that presented in Table 2, except
that it is regrouped to clearly show the schedule for the
immediate phase as opposed to the schedule for the future
phase.

Also this table shows more clearly the coupling of
projects time-wise to ensure that sub-groups of data, which
often will be used in combination, will be available con-
currently - for example: interurban highway data on goods
movement and transportation facilities; interurban rail data

on goods movement and transportation facilities, etc.
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Table 5: Initial Transportation Information Program - Costs
for Immediate and Future Phases

Table 5 contains estimated costs, for major work
projects in the initial transportation information program, on
a five-year completion basis, under the same two groupings
ag are shown for Table 4 - Immediate Phase and Future Phase -
so that costs and schedule can be easily inter-related.

As noted in connection with Table 3, the estimated
annual costs for continuing data acquisition activities, which
are included in Table 1, are not included. These are estimated
to total $6.5 million annually at peak.

Also as noted in connection with Table 3, the esti-
mated costs which are included, are for research, develop-
ment, survey or initial data acquisition, publication and dis-
semination of initial data and program administration. These
cover the costs of establishment and initial implementation
of the component data systems under the initial transportation
information program, as distinct from the coste of maintaining
the data bases of the component data systems in a current state;
or they cover the costs of research and development wdrk only,
in the case of those projects which do not have a continuing
data acquisition stage - such as the projects under the urban
portion of the program.
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The following explanatory notes apply to all of the
preceding tables - Tables 1 through 5.

| Cost Estimates

Cost estimates are based on the best knowledge avail-
able to the Department of the probable difficulty of the
problems most likely to be encountered in the research
and development and continuing data acquisition work,
Wherever possible, the likely sizes of samples and prob-
able numbers of data cells were taken into account. It
is judged that the cost estimates for the projects in the
Immediate Phase of the initial transportation information
program are in general more reliable than those for
projects in the Future Phase of the program.

After exploratory research has been completed on
any given project it may be necessary to revise the pro-
ject cost estimate. However, it is not expected that re-
visions of individual project cost estimates will lead to
revisions of cost estimates for the total program or
major portions of the program.

2. DProject Descriptions

Projects in the Immediate Phase of the program

were described in the preceding section of the report.
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However, summary descriptions for all projects
(projects in both the Immediate and Future Phases) are
contained in a separate appendix, for easy reference. —

3. Interurban Person Travel Data

Interurban person travel data are provided for in

the initial transportation information program as follows:

project 2. 111 auto travel

project 2.112 bus travel

1

project 2. 12 rail travel

project 2,13 air travel

project 2,17 travel by all modes
It may appear that since interurban person travel
data would be obtained in project 2. 17 for all modes that
the other projects for obtaining interurban person travel
by auto, bus, rail, and air, represent an unnecessary
duplication of data collection. Such is not the case.
These projects complement one another.
As noted in the description of project 2. 17 in Section II
of the report, this project would not yield origin-destination

data by modes for specific geographic regions. In this

project data will be obtained by means of a stratified,

8/ Refer to Appendix E, p. 201.
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clustered sample of households with re-interviews. The
sample size would be too small to yield useful origin-
destination data, and increasing the sample size to the
point where it would yield useful origin-destination data
would be prohibitively expensive. (However, a small
sample of this type is well suited to obtaining maximum
information at least cost on the interurban travel market,
for the purposes of analyzing and forecasting the future total
interurban travel market, auto-air-bus-rail shares of
the market, elasticities of demand between modes and

SO on),

On the other hand the projects covering interurban
travel by auto, air, bus and rail would yield maximum
origin-destination data for specific geographic regions
at least cost (they would not provide essential travel
market data that would be provided by project 2.17).

Also the projects covering interurban auto-bus-rail
travel would be principally directed to obtaining these
data in densely-developed regional corridors - where
intermodal competition exists. Data on air travel would

be structured so that it could be merged with the auto-
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bus-rail data for a given regional corridor. Full use
would be made of the analytic and data collection tech-
niques developed for the Northeast Corridor Transpor-
tation project for the ''regional-corridor! type surveys
of auto-bus-rail travel - insofar as they are valid for
other regional corridors. For this reason the start
dates for these projects are scheduled to coincide with
the completion of analysis and data collection for the
Northeast Corridor Transportation project. It is ex-
pected that these projects would be programmed on a
cc?rridor-by—corridor basis.

Interurban Goods Movement Data

Generally speaking the points made in the note above
on interurban person travel data projects, also apply to
the interurban goods movement data projects. Each of
the various interurban goods movement data projects
in the program complement one another to yield all
essential data at least cost.

However, there is a further important point in
connection with the freight data projects. The state of
the art in interurban freight demand analysis and data

collection is not as advanced as that for interurban
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person travel analysis and data collection. Therefore

a more cautious approach to data collection is indicated,
and this is reflected in the design of the goods move-
ment data projects in the initial transportation informa-
tion program.

The projects for rail-highway-air-water goods move-
ment data provide for basic '""waybill" surveys and ad-
ditionally small shipper-receiver surveys. The ''way-
bill" surveys would provide origin-destination data by
modes for specific geographic regions. The shipper-
receiver surveys would provide limited freight market
data. The experience in data methodology and analysis
gained from the small shipper-receiver surveys would
provide a basis for deciding on the merits of the larger-
scale shipper-receiver survey provided for in project
2.27; and also a basis for deciding on methods to be

employed in this project.

9/ For further details on this point refer to Appendix E, p.201.
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D, SUMMARY OF INITIAL PROGRAM

The full initial program provides for additional
projects to those proposed in the Immediate Phase so that,
in sum, over a five-year period a comprehensive, systema-
tized body of transportation data would be available. This
would embrace all modes of transportation, (highway, rail,
air, water and pipeline), at all geographic levels (urban,
interurban - including regional-corridor - and international).
The transportation data that would be available would include
data on the flows of persons and goods, the activities (popu-
lation and industry) that generate these flows, and on the
.channels (transportation facilities including terminals) that
carry these flows.

A schedule for performance of the major work pro-
jects in the initial program has been proposed (on a five-year
canpletion basis) which reflects the best present judgment
of priorities. This schedule is subject to change as new
problems arise or as old problems assume greater importance.

The total cost for the full initial information
program is estimated at $35.6 over a five-year period. This

is for initial research and development and establishment of
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component data systems and includes the $14, 1 million cost
for the Immediate Phase of the program.

The estimated annual cost for continuimg data
acquisition is $6. 5 million - when all component data systems
are operating on a continuing basis. This would be the cost
of maintaining the data bases of the component data systems
in a current state and the cost of furnishing time-series data.
Time-sgeries data are essential to effective government and
industry transportation analysis, forecasting and planning
on a continuing basis - especially in order to take account

of changes,
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V. IMPLEMENTATION OF THE INITIAL TRANSPORTATION

INFORMATION PROGRAM

Shippers, carriers, equipment manufacturers,

travel organizations, industry associations, research or-

ganizations, local, state, and national transportation agencies,

and many others can benefit greatly from the products of the

initial transportation information program and each has an

important role to play in its implementation.

The Department's

role is to provide leadership, to weld together mutual interests,

to foster co-operation, to ensure co-ordination, and to provide

direction to existing and new data collection efforts.

Implementation of the Department's initial trans-

portation information program, whether at the program or

project level, consists of several steps, including the following:

identifying critical transportation problem
areas for industry and government; estab-
lishing priorities; and determining analysis

and information needs

inventorying existing data, and identifying

data gaps and duplications

establishing frameworks for data systems,
geographic standards and definitional

standards

designing data collection methods; pretesting
and validating methods; and determining col-

lection agencies
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establishing new data collection programs;
augmenting or re-structuring existing data
collection programs; and providing for dis-
semination of data, continuing data acquisition,
and continuous monitoring of component data
systems.

These steps are shown in a tentative work-flow
diagram, in Figure 2 on the following page. This illustrates
in general terms, the Department's approach at program and
project levels, to the implementation of the initial transpor-
tation information program. Some of the more important

aspects of implementation are discussed below in terms of:

co-ordination of supply, production and use
of data

performance of program work

program administration.

A. CO-ORDINATION OF SUPPLY, PRODUCTION AND USE
OF DATA

Statements on information needs are contained at
several places in the report. These statements need to be
sharpened into precise data specifications for the implemen-
tation of the information program, and this sharpening must
be achieved through close co-ordinat‘ion of data users' require-
ments; these requirements must be considered in the light of
problems of supply of raw data, and processing of data -
whether from existing information programs or new ones.
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One of the most important co-ordination problems con-
cerns priorities, There is a need for a continual monitoring
of the priorities assigned to the various data projects. to
ensure that these are changed as changes occur in transpor-
tation problems, analysis programs, planning programs,
operational programs and so on. Continual monitoring of
transportation information priorities is reflected in Figure 2,
the tentative work-flow diagram. This must be regarded asa
most important aspect of the co-ordination of data requirements
since most data projects, require a minimum of 1 to 2 years
to produce preliminary data, and changing priorities after
data projects are underway will be costly and wasteful.
Co-ordination must achieve a coalescence of the interests
of suppliers of raw data, data users, and data producers for
both existing and new programs. Often these interests are
already combined - for example, an individual railroad company
may be a supplier of raw waybill data on the one hand, and on
the other hand, a user of rail freight flow statistics produced
from waybill data supplied by many railroads. In these cases
co-ordination can be easier, but there are many instances
where there will be a wide variety of interests and co-ordination

will be difficult.
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Suppliers of raw data are concerned with the bur-
dens of ""'reporting' and the confidentiality of some informa-
tion. Through co-ordination there must be a full understand-
ing of their reporting problems, strict attention to minimum
reporting burdens, and careful note of the importance of main-
taining confidentiality of certain information. 17

Data users are concerned with timely data at reason-
able costs that will satisfy particular analytic requirements.
Again through co-ordination there must be a full understanding
of their data requirements and the importance of each of the
uses to which the data will be put. Co-ordination in this case
will tend to focus on specific data items to be collected, their
uses and their priorities; definitions for the data items; geo-
graphic identification systems; accuracy requirements; data
costs; project phasing; and completion dates.

Data producers are concerned with satisfying data

requirements so that maximum information of greatest useful-

ness is obtained at least cost, Their co-ordination interests

1/ Problems in data collection and processing, including the
problems of minimizing reporting burden and timeliness
of data, are discussed in Appendix F, p. 216,
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will tend to focus on: balancing the wide variety of data re-
quirements against uses and priorities to establish a ranking

of requirements; clear specification of data items; metho-
dological efficiencies; careful re~structuring of existing pro-
gram compatibility with other data and information interchange
requirements; data systems frameworks; cost estimates; and
available funds,

Additionally there are more particular co-ordinative
concerns., For example, there is need for co-ordination be-
tween the Department and State and local government agencies
to determine the proper role of each in transportation infor-
mation collection and processing (as related to national, state
and local transportation planning and policy-making) - including
determination of: essential data items; data items to be
collected at local, state and national levels; priorities in re-
search on data collection methods; data compatibility; standards
and information interchange requirements; and methods of
achieving a co-~operative restructuring of existing programs.

There is need for co~ordination between the Department,
industry associations, carriers, shippers, transportation
equipment manufacturers, travel organizations, and Federal

transportation agencies to obtain a clear understanding of how
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existing programs could be best re-structured to satisfy a
wider range of data requirements, and how existing and new

programs could be most responsive to users' requirements.

And there is particular need for co-ordination be-
tween the Department and other Federal agencies that have
programs affecting urban areas, to develop cohesion in the
information requirements of each of the many urban area
programs so that the establishment of integrated information
systems in urban areas is facilitated.

Clearly there exists a variety of inter-related co-
ordination requirements rather than a single co-ordination
need. This demands an array of co-ordinative arrangements,
with inter-connections. The Department is presently studying
co-ordination alternatives for transportation information and
will present a proposal to interested agencies in the near
future. Hopefully an overall transportation information co-
ordination plan will be operative within the next year, pro-
viding for representation of various Departmental units,
Federal-State-local government agencies, private industry,
research organizations and others.

Until then, co-ordination will be provided for in a
number of ways. For example, as planning work is begun

on each project in the initial transportation information program
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a co-ordination team will be appointed representing the in-
terests of data suppliers, data users and data producers
(particularly those involved in existing programs), This team
will review proposals in regard to the project within a cost-
effectiveness framework: to ensure that individual interests
are satisfied to the greatest extent feasible; to oversee the
development of the component data system (or other project);
and to monitor continuing data operations. Each project in
this way will be provided with a continual '"sounding board"
to ensure maximum effective use of project funds.

A start along these lines has been made in the case
of the project on rail freight flows ("'Interurban Goods Movement
Data - Rail", project 2,22). In the preliminary planning
of this project co-ordination has been effected with the
Association of American Railroads, the three railroad traffic
associations, the railroads themseleves, the Bureau of the
Budget, the Interstate Commerce Commission and others;
within the Department there has been close co-ordination be-
tween the Federal Rail Administration and the Office of the
Secretary, This approach needs to be improved upon and

formalized, as a basis for co-ordination on each of the other
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projects in the initial transportation information program,
in order to ensure that the great benefits that can come from
government-industry co-operation are fully realized.

Also co-ordination of information requirements
for transportation with information requirements in other
fields, has been effected through the work of such groups as:
the Federal Council for the 1970 Census, the Census Small-
Area Data Advisory Committee, the Urban Information Systems
Interagency Advisory Committee (USAC), the US American
Standards Institute, Bureau of the Budget Committees, and
other committees i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>