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Preface

On November 14-15, 2001, the New York State Department of Trans-
portation (NYSDOT) hosted a conference in Saratoga Springs, New
York, entitled “Data Needs in the Changing World of Logistics and
Freight Transportation.” This conference, organized by NYSDOT
and the Transportation Research Board (TRB), was sponsored by the
American Association of State Highway and Transportation Officials,
the Bureau of Transportation Statistics (BTS), the Federal Highway
Administration, and the Northeast Association of State Transportation
Officials. The main objective was to provide transportation officials
concerned about the economic competitiveness of their regions with a
broader understanding of data issues associated with global economic
competition and its implications for the existing transportation infra-
structure, trade corridors, and market areas.

Conference participants—who were drawn from both the public and
the private sectors and represented most aspects of freight transporta-
tion and associated data needs>—determined that currently available
regional and national data are inadequate to support the requirements
of analysts and policy makers and that market area data are not readily
available. However, participants also agreed that freight data collection,
storage, and distribution are expensive activities, so any effort to collect
new freight data should be preceded by an understanding of why such

data are needed.

! The conference synthesis and additional material on conference presentations can be found on
the NYSDOT website (www.dot.state.ny.us).
2 A list of participants is included in the conference synthesis.

vii
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Development of a strategic freight data business plan to guide future
data collection efforts and an associated freight data framework emerged
from the Saratoga Springs meeting as one of the highest-priority action
items. Conference participants recommended that this framework be
structured so that

* Underlying reasons for freight movements are considered,

* Data sets are compatible across geographical and functional aggre-
gations,

* A time frame for data updates is included to keep the data current,

* Joint efforts (partnerships) between the public and private sectors
are represented, and

* The latest developments in information technology are used to
track shipments and vehicle movements.

After the Saratoga Springs meeting, BTS asked TRB to conduct a
study to recommend a framework for the development of national freight
data. This framework is not intended to be a detailed data collection plan.
Instead, it is to articulate the types of freight data needed by the variety
of users in transportation and the roles of different data providers.

In response to BT'S’s request, TRB convened a 10-member commit-
tee with expertise in freight transportation planning and logistics, trans-
portation policy and infrastructure, freight transportation data and
modeling, and survey methodology and data collection. To expedite the
study process, Rick Donnelly of PBConsult, Inc., was appointed as a
consultant to the committee and charged with preparing a freight data
business plan under the committee’s guidance. Dr. Donnelly’s commis-
sioned paper, presented in Appendix A, formed a foundation for com-
mittee discussion of a new approach to freight data collection. The
committee’s commentary on Dr. Donnelly’s plan for a national freight
data program is provided in Chapter 3. At the committee’s request, Dr.
Donnelly also prepared the review of freight survey collection techniques
presented in Appendix B.

The committee met three times between June and November 2002.
The first two meetings included information-gathering activities, details
of which are given in Appendix C. The final meeting was devoted to de-
liberative discussions and preparation of the committee’s report.



Preface X

The committee members reached consensus on all the findings and
recommendations, which are presented at the outset of the report, im-
mediately after the highlights. The committee also reached consensus
on Chapters 1 and 2. However, one member, Kenneth D. Boyer, dis-
sented from Chapter 3, where a concept for a national freight data pro-
gram is discussed. Dr. Boyer’s dissenting statement is presented in
Appendix D. In accordance with National Research Council policies,
this appendix provides the opportunity for the expression of views not
shared by the majority of the committee.

The report commences with a highlights section, which summarizes
very briefly the reasons freight data are needed, the deficiencies of cur-
rent data, and a new approach to data collection aimed at remedying
these deficiencies. The highlights section is followed immediately by the
committee’s findings and recommendations. Subsequent chapters ad-
dress in some detail the need for freight transportation data (Chapter 1),
current data limitations (Chapter 2), and a concept for a national freight
data program (Chapter 3).

This report has been reviewed in draft form by individuals chosen for
their diverse perspectives and technical expertise, in accordance with pro-
cedures approved by the Report Review Committee of the National
Academies. The purpose of this independent review is to provide candid
and critical comments that will assist the authors and the National Acad-
emies in making the published report as sound as possible and to ensure
that the report meets institutional standards for objectivity, evidence, and
responsiveness to the study charge. The review comments and draft man-
uscript remain confidential to protect the integrity of the deliberative
process. The committee thanks the following individuals for their partic-
ipation in the review of this report: Lillian C. Borrone, Avon-by-the-Sea,
New Jersey; Theodore K. Dahlburg, Delaware Valley Regional Planning
Commission, Philadelphia, Pennsylvania; Robert E. Gallamore, North-
western University, Evanston, Illinois; Lance R. Grenzeback, Cambridge
Systematics, Inc., Cambridge, Massachusetts; John J. Lawson, Transport
Canada, Ottawa, Ontario; Mary Lynn Tischer, Virginia Department of
Transportation, Richmond; and Charles A. Waite, CBW Consulting,
Falls Church, Virginia.

Although the reviewers listed above have provided many construc-
tive comments and suggestions, they were not asked to endorse the
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committee’s conclusions or recommendations, nor did they see the final
draft of the report before its release. The review of this report was over-
seen by Lester A. Hoel, University of Virginia, Charlottesville, who was
responsible for making certain that an independent examination of the
report was carried out in accordance with institutional procedures and
that all review comments were carefully considered. Responsibility for the
final content of this report rests entirely with the authoring committee
and the institution.

The committee thanks the many individuals who contributed to this
study through presentations at meetings, correspondence, and tele-
phone calls. The assistance of Thomas Bolle and Jack Wells of BTS in
responding to committee requests for information is gratefully ac-
knowledged. The committee would particularly like to thank Rick
Donnelly of PBConsult, Inc., for developing the initial concept for a
freight data framework, and for his enthusiasm in working with the
committee to expand and refine this initial concept.

Jill Wilson managed the study under the supervision of Stephen R.
Godwin, Director of Studies and Information Services. Frances E.
Holland assisted in logistics and communications with the committee.
Suzanne Schneider, Associate Executive Director of TRB, managed the
report review process. The report was edited and prepared for publica-
tion by Norman Solomon under the supervision of Nancy Ackerman,
Director of Publications.
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Highlights

Demands on the U.S. transportation system continue to evolve in re-
sponse to changing patterns of goods movement and passenger travel
and heightened concerns about transportation security. In the case of
freight, the growth of international trade, the shift from a manufactur-
ing to a service economy, deregulation, and the advent of freight logis-
tics have all resulted in changes in the nature and volumes of goods
shipped and the origins and destinations of shipments. At the same time,
growing congestion on the nation’s roads and at transportation hubs,
such as ports and airports, not only inconveniences travelers but also
threatens to undermine the reliable and timely movement of goods so
critical to the national economy and quality of life.

The effectiveness and efficiency of the freight transportation system
are heavily dependent on reliable data to inform a range of decisions at
all levels of government and in the private sector about economic and in-
frastructure investments and policy issues. Data on goods movements are
needed to identify and evaluate options for mitigating congestion, im-
prove regional and global economic competitiveness, enable effective
land use planning, inform investment and policy decisions about modal
optimization, enhance transportation safety and security, identify trans-
portation marketing opportunities, and reduce fuel consumption and
improve air quality. While data alone cannot guarantee good decisions,
informed choices are not possible without good data.

Data on goods movements are collected by federal agencies and other
public- and private-sector entities that monitor or analyze transportation
and trade activities on a regional, state, national, or international level.
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Because these data collection efforts are not coordinated, the resulting
data sets are of varying quality and reliability and provide an incomplete
picture of the universe of freight movements. Furthermore, difficulties in
combining data from the diverse sources limit the usefulness of current
data sets for the purposes of freight transportation analyses. To remedy
these deficiencies, a national freight data framework is needed.

A concept for a framework to guide the development of a national
freight database and related data collection and synthesis activities is pro-
posed in this report. This conceptual framework focuses on increasing the
linkages between different sources of data and filling data gaps to develop
a comprehensive source of timely and reliable data on freight flows. The
national freight database aims to fulfill the major needs of a wide variety
of users by capturing the important characteristics of freight movements—
namely, shipment origin and destination; commodity characteristics,
weight, and value; modes of shipment; routing and time of day; and vehi-
cle or vessel type and configuration. The database also forms a foundation
on which users can build their own more specialized data sets.

In its eight recommendations, the study committee offers the U.S.
Department of Transportation and the Bureau of Transportation Sta-
tistics specific guidance on developing a multiyear program to imple-
ment the framework concept. In particular, the committee strongly
recommends that a freight data advisory committee composed of stake-
holders and experts drawn from both the public and the private sectors
play a key role in guiding program development and implementation.
The proposed initiative will require a sustained effort over many years
and involve many technical and organizational challenges. The amount
of data required is large, and some of the information needed by deci-
sion makers has not previously been collected in the United States. The
committee highlights the development of innovative, low-cost methods
for data collection and of procedures to protect the confidentiality of data
providers as critical to a successful final outcome.



Findings and

Recommendations

In 1998 the nation’s transportation system moved more than 15 billion
tons of goods valued at more than $9 trillion. The Federal Highway Ad-
ministration (FHWA) of the U.S. Department of Transportation
(USDOT) estimates that by 2020, this volume will have grown by nearly
70 percent and the value of the goods moved will be almost $30 trillion
(FHWA 2002). While these burgeoning commodity flows reflect grow-
ing economic activity, some of their impacts—particularly at the local
level—are raising concerns about the challenges facing the nation’s
transportation system. For example, congestion at ports, airports, and
railheads and on streets, roadways, and highways slows not only the
movement of freight, but also that of passenger traffic using the same
transportation facilities.

Although concern about freight movements is not new, recent changes
in the U.S. economy have highlighted a number of issues relating to freight
transportation. Because of the growing importance of global markets and
international trade, goods are being transported over longer distances than
was the case 20 years ago. Furthermore, the patterns of goods movement
have changed as a result of the growth of trade with Pacific Rim nations
and among the North American Free Trade Agreement partners. Other
changes in the business environment have also altered production, distri-
bution, and logistics requirements. The shift from a manufacturing to a
service economy, deregulation, and the advent of freight logistics have all
resulted in changes in the nature and volumes of goods shipped and the
origins and destinations of shipments (FHWA 2002). Much of the na-
tion’s transportation infrastructure was built to accommodate patterns of
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goods movement and passenger travel very different from those of today.
As a result, the transportation system is increasingly challenged to pro-
vide the levels of efficiency and reliability in goods movement needed to
ensure the international competitiveness of U.S. products and services
and to sustain regional and local economies and quality of life.

The effectiveness and efficiency of the transportation system are heav-
ily dependent on reliable information. In the case of freight movements,
a range of decisions must be made at all levels of government and in the
private sector about issues such as capacity utilization and potential
shortfalls, congestion, safety, security, and environmental impacts. As
noted in a report from the Bureau of Transportation Statistics (BT'S),
“good decisions require having the right information in the right form
at the right time” (BTS 1998).

Recognizing the pressing need for reliable freight transportation
data within the context of the changing U.S. economy and business en-
vironment, BTS was one of the sponsors of the conference “Data
Needs in the Changing World of Logistics and Freight Transporta-
tion” held in Saratoga Springs, New York, in November 2001 (Mey-
burg and Mbwana 2002).! Conference participants representing a wide
range of freight data interests concluded that freight transportation
data are needed by a multitude of data users for varied reasons, rang-
ing from broad policy issues to specific business logistics analyses. They
also observed that existing freight data consist of a patchwork of data
sets resulting from uncoordinated data collection efforts by diverse en-
tities. Most of these efforts were not designed for the purposes of
freight transportation analyses, and the resulting data are less than
ideal for such applications. The most important action item identified
by the Saratoga Springs conference sponsors and conferees was to de-
velop a strategic freight data business plan to guide future data collec-
tion efforts. This plan “would identify all freight data users and their
needs,” and on the basis of these needs “a national or international
freight data architecture or framework would be developed” (Meyburg
and Mbwana 2002, 23).

! Other supporting sponsors of the conference were FHWA, the American Association of State
Highway and Transportation Officials, and the Northeast Association of State Transportation
Officials. The conference was organized by the New York State Department of Transportation
and the Transportation Research Board (TRB).



Findings and Recommendations 5

After the Saratoga Springs conference, BTS asked TRB to conduct a
study to “recommend a framework for the development of national freight
data.” The findings and recommendations of the committee formed to
conduct this study are presented below. In accordance with its statement
of task, the committee focused on developing a conceptual framework
rather than a detailed data collection plan. The committee recognizes that
the implementation of a national freight data framework will require sus-
tained effort and funding over a number of years but believes that impor-
tant benefits would accrue from streamlining data collection efforts, filling
major data gaps, and harmonizing data sources for greater compatibility.

FINDINGS
Data for Decision Making

Finding 1. Reliable, consistent, comprehensive, and timely data on the
movement of freight in the United States are essential for informing deci-
sions at all levels of government and in the private sector about (a) economic
and infrastructure investments and (b) policy. Such data are also needed to
support informed decisions about the operation and optimization of the
transportation system as a whole—decisions aimed at ensuring the safe and

efficient movement of both passengers and freight.

Transportation-related strategic planning in both the public and the pri-
vate sectors relies on data on the movement of goods and people. Analy-
sis of these data provides the information needed to inform policy and
investment decisions. A 1992 report on data requirements for national
transportation policy making noted that “without good data, decisions will
be arbitrary, options overlooked, and solutions reactive” (TRB 1992, 5).
Policy issues affecting freight transportation include the identification
of options for alleviating congestion in suburban and inner-city areas, the
assessment of regulations governing the shipment of hazardous materials
with a view to developing safer and more cost-effective approaches, and
the identification of opportunities to enhance the security of goods move-
ments without impeding the timely flow of commodities on which the
nation’s economy depends. Decisions on all these issues require data on
items such as the origin and destination of shipments, the commodities
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moved, the modes of shipment, vehicle/vessel type, routing, and time of
day. These data need to be provided in a timely fashion so that decisions
can be taken on the basis of up-to-date information.

The private sector needs freight transportation data to identify under-
served and emerging markets as well as potential efficiency improvements
meriting investment. Data that help match loads to empty capacity are
particularly important in allowing shippers to increase capacity utilization
at very low marginal rates, thereby reducing shipping costs. Since much
of the nation’s freight transportation infrastructure is privately owned and
almost all freight is carried by private firms, private-sector investments
have an important influence on the transportation system as a whole.

Finding 2. The current disjointed patchwork of freight data sources is costly
to generate and maintain but does not provide decision makers with the
data they require. To remedy this deficiency, a national freight data frame-
work is needed to guide the development of a national freight database and
related data collection and synthesis activities with the potential to meet
users’ data requirements.

Many transportation analyses require freight data that are not available
from any single source. Thus, it is frequently necessary to combine data
from different sources. For example, carrier data from the Port Import
Export Reporting Service database have been combined with shipper
data from the U.S. Bureau of Customs and Border Protection to inform
maritime infrastructure planning and analysis.

Even data sources covering all modes fall short in meeting many of the
data needs of analysts and researchers. The Commodity Flow Survey
(CFS), conducted every 5 years by BT'S and the Census Bureau, aims to
provide reasonably comprehensive information on the flow of goods by
mode of transport within the United States. However, gaps in coverage
limit the usefulness of the CFS data. For example, because the survey sam-
ples only domestic shipper establishments, it does not provide reliable data
on the flow of goods into the country—data that are increasingly needed
because of the growing importance of international trade to the U.S. econ-
omy.? Furthermore, a survey of shipper establishments alone cannot pro-

2 Imports are included in the CFS at the point at which they leave the importer’s domestic loca-
tion—which may not be the port of entry—for shipment to another location in the United States.
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vide a complete picture of freight movements. For example, a shipper may
specify a date and time by which certain goods need to arrive at their des-
tination but may depend on the carrier to select an appropriate means of
transportation. Consequently, the modal information from shippers cap-
tured by the CFS is incomplete in some cases. A further deficiency of the
CFS s that the survey does not provide the level of geographic detail re-
quired by many state and metropolitan planners and engineers, who need
to assign commodity and vehicle flows at least to corridors, if not to major
highways and rail lines. The CFS also provides little information about un-
used, available existing capacity in the freight system. As a result of these
limitations, the CFS data are often supplemented by data from other
sources for the purposes of analysis and modeling.

The combination of data from different sources, often known as “data
tusion,” is frequently problematic. Most existing sources of data on freight
transportation were developed independently of each other to meet the
needs of specific users. Thus, these sources vary considerably in terms of
their modal coverage, data collection strategies, and data definitions. The
possibility of using these disparate sources to populate a comprehensive
national freight database raises concerns about the quality and compara-
bility of the resulting combined data.

A further deficiency of existing sources of freight transportation data
is that some of the information required by decision makers is simply not
available. For example, informed efforts to alleviate highway congestion
require data on routes traveled, time of day, and the types of trucks and
commodities caught in congestion—data that are rarely collected, at
least in the United States.

Both the committee’s discussions with users and the personal experi-
ence of individual members revealed a sense of frustration with existing
freight data. The disjointed array of data sources is cumbersome and dif-
ficult to use, lacking in geographic detail, and notably deficient in cover-
ing increasingly important motor carrier flows. Several users also expressed
concern about the unnecessary burden on data providers, who may be
asked to provide similar data to different organizations—sometimes in dif-
ferent formats. This heavy respondent burden is likely to hinder efforts to
gather quality data.

The committee concluded that the present patchwork of uncoordi-
nated and incomplete freight data sources needs to be reengineered in
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the context of a national freight data framework that provides for a more
integrated approach to freight data collection and synthesis. In the com-
mittee’s view, it would be impractical—and prohibitively expensive—to
subsume all existing data sources into a new monolithic freight data
framework. Furthermore, existing data requirements and the need for
continuity of data to inform trend analyses limit the possibilities for
“wiping the slate clean” and initiating an entirely new set of data collec-
tion programs. Therefore, the committee envisages a framework with a
flexible, modular structure that leverages existing data sources as far as
possible and avoids costly new data collection initiatives unless they are
needed to fill data gaps.

Potential Benefits of a National Freight Data Framework

Finding 3. A national freight data framework offers potential advantages for
enhancing transportation security and sustaining and growing the economy.

A national freight data framework—such as that shown schematically
in Figure F&R-1—that facilitates data fusion and fills data gaps would
aid in developing a comprehensive picture of freight flows. Such a pic-
ture offers opportunities to enhance the security of goods movement
by identifying vulnerabilities. For example, data on routing and time
of day for bulk shipments of hazardous materials could be used in iden-
tifying high-risk scenarios and targeting appropriate security measures.
In the longer term, an improved understanding of normal freight flows
would also provide a baseline against which to identify anomalies
linked to possible acts of terrorism. A recent report on countering ter-
rorism identified an understanding of normal patterns of transporta-
tion activity and behavior as a key research need for transportation
security (NRC 2002).

The improved freight data resulting from the framework approach
could also increase the international competitiveness of U.S. products
and services through more effective use of and improvements in the na-
tion’s transportation system. In addition, these data could help sustain
the current strengths and stimulate the development of regional and
local economies through informed decisions that take appropriate ac-
count of freight transportation needs and opportunities.
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Standards and examples

(voluntary participation)

National freight data design

(advisory committee)

A

Carrier Distributor Shipper Receiver Freight
Surveys Surveys Surveys Surveys Informatics
Includes all Public and pri- Establish Targeted ITS and traffic

modes of freight | vate centers and universe of surveys of parts monitoring data
transportation terminals (arrival shipments of the supply on flows by
(weight, O-D & departure (value, tons, ton- chain not mode, location,
pattems, routing, modes, miles) by otherwise routing, and
equipment type, commodity, economic sector | captured (major time-of-day
etc.) weights, and mode importers, retail
pattems) sector, etc.)

BTS data collection programs

| National freight database |

h 4 Supplemental Data
e lgeo———— Urban truck surveys, K
@@ Customs data, DHS <+
data programs, etc.
A 4
Feedback . .
Users Private sector, state DOTs,

carriers, MPOs, other
government agencies

Figure F&R-1 Proposed framework of a national freight data program.
[BTS = Bureau of Transportation Statistics; O-D = origin—destination;
DHS = Department of Homeland Security; MPO = metropolitan plan-
ning organization; state DOT = state department of transportation.
Source: Adapted from a paper prepared for the committee by R. Donnelly
(Appendix A).]

Although many of the issues in freight transportation are well known,
comprehensive high-quality data may be useful in pinpointing underly-
ing causes and prioritizing policy and investment decisions. Such data may
also enable research aimed at solving freight transportation problems—
research that cannot currently be undertaken because the necessary data
are not available.

FHWA recently completed a 3-year project to develop the Freight
Analysis Framework (FAF)—a national-level policy analysis tool (FHWA
2002). The FAF, which is based on a composite of many databases, has
played, and continues to play, an important role in raising awareness of
freight issues. It is also a “point of departure for further examination of
policies, programs, and initiatives that might be undertaken by decision
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makers at all levels of government” (FHWA 2002, 2). In many instances,
such examination will require the kinds of data that a national freight
data framework would provide.

What Data Are Needed?

Finding 4. The following data would capture important characteristics of
[freight movements and meet the major needs of a wide variety of data users
in the public and private sectors:

* Origin and destination;

* Commodity characteristics, weight, and value;
* Modes of shipment;

* Routing and time of day; and

* Vebhicle/vessel type and configuration.

The committee’s discussions with data users indicated that providing all
the data needed for all applications would be beyond the scope of any
national initiative. In the committee’s judgment, a national freight data
framework program needs to focus on populating a national freight data-
base that provides robust data to meet basic user requirements. Provid-
ing options to enhance the data set for more specialized purposes would
be extremely beneficial in meeting a wider range of user needs. On the
basis of its discussions with users, review of the literature,’ and the ex-
perience of individual members, the committee identified the data items
listed above as particularly important for a wide variety of applications.
Not all the items would be used for every analysis; users would “pick and
choose” the data they require.

No source, public or private, currently provides reliable data on all the
items listed in Finding 4. Only the CFS and the related Transearch
database from Reebie Associates even recognize the need to provide a
complete description of freight flows in the United States, and both have
important deficiencies. As discussed under Finding 2, the CFS has in-
herent limitations because it samples only domestic shipper establish-

3 Useful tables of information on freight data needs for different applications are provided in a
report on a possible ITS Archived Data User Service (Margiotta 1998) and in a report from BTS
on data gaps (1998).
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ments. The survey also suffers from gaps in industry coverage because it
excludes transportation and service establishments and most retail es-
tablishments, as well as agricultural shipments from the farm to the first
point of assembly. While the Transearch database attempts to fill some
of the gaps in the CFS, its coverage is also incomplete because of limita-
tions in the data sources available for input. In addition, the Transearch
database is generated through proprietary methods, and information
about data reliability is not reported.

Many of the data items listed above are already available from differ-
ent sources, but, as noted earlier, combining data from different sources
is challenging. Furthermore, there are gaps in existing data that are ex-
tremely difficult to fill other than by data synthesis. In terms of modal
coverage, the most significant gap is in motor carrier flows—an impor-
tant growth area that is not well covered by any existing data collection
efforts. Of the data items listed in Finding 4, routing and time of day are
sparsely covered by current data sets, even though they are important for
assessing congestion mitigation strategies, evaluating system capacity,
and ensuring the security of shipments.

Need for Leadership

Finding 5. The federal government is uniquely positioned to provide the
proactive leadership needed for the success of a program to develop and im-
plement a national freight data framework.

No single organization by itself has the resources and expertise necessary
to develop and implement a national freight data framework. The inter-
est and cooperation of a range of public- and private-sector organizations
will be essential to the overall success of the proposed framework initia-
tive. The participation of industry will be particularly important given
that almost all freight in the United States is carried by private firms.
In addition to a team effort involving public- and private-sector par-
ticipants, the framework initiative will require strong leadership to coor-
dinate the data collection activities of diverse entities within the context
of an overall strategy. Given the national significance of the proposed
framework, the diffuse nature of some of its “public good” benefits, and
the need for a systemwide approach involving all levels of government
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and the private sector, the committee concluded that an organization
within the federal government would be best positioned to assume the
leadership role.

RECOMMENDATIONS FOR DEVELOPING
ANATIONAL FREIGHT DATA FRAMEWORK

The following recommendations address the initial programmatic and
technical steps required to move forward with the implementation of a
national freight data program.

Public- and Private-Sector Roles

Recommendation 1. USDOT should assume a leadership role in devel-
oping and implementing a national freight data framework similar to
that described in this report.

In the committee’s view, USDOT has the knowledge and expertise
needed to lead the development and implementation of a national freight
data framework. Furthermore, the ultimate goal of the framework—
namely, providing a comprehensive picture of freight flows in the United
States—is consistent with the department’s mission of ensuring a trans-
portation system that meets vital national interests and enhances the
quality of life of the American people.*

The modal administrations within USDOT are already involved in
mode-specific data collection programs for operating and administrative
purposes. Their expertise is complemented by that of BTS in multi-
modal freight surveys (the CFS) and in statistics and survey methodol-
ogy in general. The experience of FHWA in developing the FAF could
also be helpful in implementing the proposed national freight data
framework initiative.

Recommendation 2. USDOT should establish a freight data advisory
committee to guide the development and subsequent implementation of
a national freight data framework.

* The USDOT mission statement is given in full on the department’s website (www.dot.gov).
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Although USDOT has considerable knowledge and expertise in the
area of freight data, the national framework initiative is too broad in
scope to succeed without the support and involvement of the wider
freight data community. Therefore, the committee envisages that the
development and implementation of the framework will be guided by
a freight data advisory committee of stakeholders and experts. The
membership of this advisory committee should reflect the broad spec-
trum of freight data users and providers and should include represen-
tatives of federal, state, and local jurisdictions as well as a range of
private-sector stakeholders. The latter group should include consult-
ing companies, representatives of different modes of transportation
(air, maritime, pipeline, railroad, trucking), shippers and receivers,
third-party logistics companies, and academic researchers. Since na-
tional defense activities, such as those of the Army’s Military Traffic
Management Command, could benefit from improved freight flow
data, the committee suggests that the advisory committee membership
include an expert in defense logistics.

Recommendation 3. BTS should play an important role in developing
and implementing the framework, with guidance from the freight data
advisory committee.

The legislation authorizing the establishment of BTS requires the
agency’s statistics to support transportation decision making by all
levels of government, transportation-related associations, private
businesses, and consumers [49 U.S.C. 111(c)(7)]. Furthermore, as a
federal statistical agency, BTS is charged with the continual develop-
ment of more useful data “to provide information that is accurate,
timely, and relevant for changing public policy needs” (NRC 2001).
In light of these requirements and the agency’s experience and exper-
tise in survey methodology and statistics, the committee considers it
appropriate for BT'S to play a major role in the freight data framework
initiative.

Details of the BTS role will require further investigation as plans are
developed for implementing the framework. For example, it could be ar-
gued that BTS should assume full responsibility for developing and main-

taining a national freight database because of the need for transparency
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(no proprietary data or methods)® and the likely need to work with
confidential microdata. On the other hand, extensive expertise in data
fusion and manipulation exists in the private sector. For this reason,
some would argue that BTS should focus on data collection and leave
the development of a national freight database to others. More detailed
definition of the tasks involved in database development—and other
aspects of framework implementation—will be needed before appro-
priate roles for various public- and private-sector groups can be as-
signed on an informed basis.

Guiding Principles

Recommendation 4. USDOT/BTS, under the guidance of the freight
data advisory committee, should explore the potential for meeting
the needs of freight data users through the implementation of a cost-
effective national freight data framework. The tasks undertaken are
likely to include

* Examination of the relative merits of different kinds of surveys
(carrier, distributor, shipper, receiver)—and combinations thereof—for
gathering the types of data users require;

* Identification and preliminary assessment of opportunities to use
data sources other than surveys—for example, electronic data
interchange (EDI) and intelligent transportation system (ITS) data—
to collect data more cost-effectively, fill data gaps, and reduce respondent
burden;

* Identification of opportunities for facilitating the integration of
data from different sources; and

* Investigation of techniques to assist a range of users in combining
data from supplemental sources (urban truck surveys, Customs data, se-
curity data, etc.) with national freight data to meet their individual re-
quirements.

The committee envisages that implementation of the framework will in-
volve the development of a freight data road map that builds on the con-

> A recent National Research Council report states that a federal statistical agency “should be
open about its data and their strengths and limitations” (NRC 2001, 8).
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cepts presented in this report. Such a road map will need to assess the
state of various data collection, synthesis, and fusion techniques; iden-
tify opportunities for coordinating data collection efforts and filling data
gaps; and identify promising areas for research and innovation to sup-
port implementation of the framework.

Assessment of the strengths and weaknesses of current data sources
and of different types of surveys will be a prerequisite to setting priori-
ties for further investigation and development. The committee does not
envisage that all possible approaches will be pursued concurrently or that
equal effort will be devoted to each. The freight data advisory commit-
tee will need to weigh the costs of obtaining data against the potential
benefits of making the most effective use of limited resources.

Because of the large amounts of data required and the relatively high
costs of surveys, implementation of the framework will need to take ad-
vantage of nonsurvey data streams. Opportunities to use low-cost pas-
sive data collection appear particularly promising. For example, I'TS
roadway surveillance data, which are generated continuously and at a
very detailed level, could be used for congestion monitoring and inter-
modal facilities planning, over and above their use in real-time control
strategies. Preliminary requirements have already been identified for an
ITS Archived Data User Service to support a wide range of stakeholder
activities (Margiotta 1998).

Modifications of current data collection efforts that facilitate the inte-
gration of data from more than one survey or of survey data with I'TS or
EDI data could be a particularly cost-effective way of developing more
useful freight data. As noted in a recent National Research Council report,
“when separate datasets are collected and analyzed in such a manner that
they may be used together, the value of the resulting information and
the efficiency of obtaining it can be greatly enhanced” (NRC 2001, 7). The
committee anticipates that a major strength of the framework will be the
provision of opportunities for states, metropolitan planning organiza-
tions (MPOs), railroads, transportation-related associations, and the like
to build on a national freight database in developing their own data sets.
To facilitate the combination of specialized and national data, the frame-
work will need to provide standard survey methodologies and examples
of their use, together with recommended best practices for activities such
as data collection and processing. The committee envisages a leadership
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role for BT, as a statistical agency within USDOT, in developing stan-
dard methodologies and encouraging the use of best practices in freight
transportation surveys.

Recommendation 5. The development and implementation of a national

freight data framework should be guided by the following principles:

* Focus on providing real data—as opposed to imputed or synthe-
sized data—when possible.

* Ensure that data are sufficiently timely to meet the needs of users.

* Ensure that data collection and synthesis methods are appropriately
documented so that data users can assess the resulting data quality and
reliability.

* Encourage the use of compatible data elements to facilitate the com-
bination of data from different sources.

* Incorporate mechanisms that encourage continuous feedback from
users and subsequent refinement of the framework.

On the basis of its discussions with users, review of the outcomes of the
Saratoga Springs meeting (Meyburg and Mbwana 2002), and the experi-
ence of individual members, the committee understands that the provision
of real (as opposed to synthesized) data in a timely fashion, together with
information on data quality and reliability, is important to users. These
user expectations will need to be taken into account in developing and im-
plementing the framework and in populating the national freight database.
In particular, a decision by the freight data advisory committee concern-
ing the level of geographic detail to be provided by the national freight
database will involve balancing the needs of different users (federal gov-
ernment agencies, state departments of transportation, MPOs, consulting
companies, academic researchers, etc.) for data on international, national,
state-to-state, and intrastate goods movements and the costs of collecting,
processing, and disseminating such data in accordance with requirements
for timeliness, reliability, and the like.

While a national freight database cannot provide all data for all users,
it can form a basis on which to build by facilitating linkages to other data
sets. One of the major deficiencies of current freight data is the lack of
harmonization among different databases. In the committee’s view, it is



Findings and Recommendations 17

imperative to move as rapidly as possible toward a more integrated ap-
proach that eliminates unlinked data “silos.” The use of compatible data
elements, standard survey methodologies, and other techniques for fa-
cilitating data fusion will be essential to the successful implementation
of the national freight data framework.

The committee anticipates that the content and detailed structure of
the framework will evolve over time to reflect research findings, new op-
portunities for data collection, and practical experience with different
data sources. Feedback from users will be essential in guiding this evo-
lutionary process, and the freight data advisory committee will need to
establish mechanisms for encouraging interactive development and
implementation of the framework.

Stakeholder Involvement

Recommendation 6. USDOT/BTS should actively encourage the par-
ticipation of data providers as partners in the development and
implementation of the freight data framework by

* Explaining clearly why data are being collected and for what
purposes they will be used,

* Awvoiding overly burdensome reporting requirements, and

* Respecting the imperative to maintain data confidentiality.

New data providers® will need to see some payoft for supplying data, while
current providers will need encouragement to expand the scope of data they
supply or adapt to new data collection methods. In many instances, diffuse
“public good” benefits are unlikely to constitute a particularly attractive in-
centive for participation in data collection programs. The promise of spe-
cific benefits, such as the availability of data on empty movements to help
carriers increase load factors, are likely to be more persuasive.

The need to maintain the confidentiality of individual firms is a poten-
tially fatal flaw that must be addressed early in the framework development

© Throughout this report, the term “data provider” has been used to designate survey respon-
dents and other data subjects. Unless explicitly stated, the term does not include third parties
who undertake activities such as data fusion and data synthesis.
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process. Data providers will not participate in framework activities if they
see any risk of their competitors gaining access to commercially confiden-
tial information. Thus, in seeking to encourage private-sector participa-
tion, USDOT/BTS will need to recognize that much of the proprietary
data collected for legitimate business planning and investment purposes
cannot readily be converted into public use data.

A recent National Research Council report notes that federal statis-
tical agencies need to treat data providers fairly. In addition to adopting
policies and procedures for maintaining data confidentiality, agencies
need to seek the advice of respondents in designing data collection pro-
cedures and determining data products (NRC 2001, 10). Such practices
appear particularly pertinent in the context of efforts to develop and im-
plement a national freight data framework.

The International Trade Data System (ITDS) project, which seeks to
streamline the collection and dissemination of international trade data,
may provide helpful insights for implementing the national freight data
framework. In contrast to current practice, which often involves multi-
ple reporting requirements, traders will submit standard electronic data
only once. I'TDS will then distribute these data to federal agencies on a
“need-to-know” basis; each agency will receive only information relevant
to its mission.” Such standardized data collection could help reduce the
burden on providers of freight data, and a system of strict controls on
data access could allay the concerns of these providers about inadvertent
release of commercially sensitive information.

Recommendation 7. USDOT/BTS, with guidance from the freight
data advisory committee, should investigate opportunities to stimulate
investment in data collection and synthesis by a range of private and
public-sector organizations. Such activities would be invaluable in

supplementing federal government efforts to implement a national
[freight data framework.

The willingness of various groups in both the public and the private sec-
tors to participate in framework implementation will largely depend on
their perceptions of how useful the resulting data are likely to be. To en-
courage broad participation, USDOT/BTS will need to understand the

71TDS Background (www.itds.treas.gov/itdsovr.html).
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perspectives of different stakeholders and present the anticipated bene-
fits of the framework accordingly. FHWA’s FAF program involved ex-
tensive outreach to freight stakeholders for the purposes of improving
understanding of the nature of freight movements, identifying challenges
to improving freight productivity and security, and developing strategies
to increase freight productivity (FHWA 2002). Implementation of the
national freight data framework is likely to involve comparable outreach
activities to explain the value of better data in addressing various freight
issues, solicit suggestions for framework development and implementa-
tion, and encourage participation in the framework initiative.

Program Continuity

Recommendation 8. Since the implementation of a national freight data

Jframework is likely to require a sustained effort over a period of 7 to 10
years, USDOT/BTS should establish the necessary planning, develop-
ment, and management capabilities to provide program continuity.

Some form of institutional structure, such as a program office, will be
needed to coordinate activities within a national freight data framework
program, support the freight data advisory committee, and provide a
focal point for the framework initiative. A framework program office
would also be responsible for facilitating continuous feedback and re-
finement of the framework, identifying emerging data collection oppor-
tunities and encouraging related research investigations, and ensuring
the sustainability of data collection activities so that the national freight
database can be expanded and updated. Over time, the focus of program
activities is likely to shift from feasibility studies and concept develop-
ment through implementation to updating and maintenance to ensure
long-term viability. The institutional program structure will require suf-
ficient flexibility to accommodate this evolutionary process.
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The Need for Freight

Transportation Data

More than 6 million business establishments in the United States rely
on the nation’s transportation system to engage in local and interstate
commerce and international trade (BTS 1998). In 1999, the nation’s
freight transportation bill was $562 billion—approximately 6 percent of
gross domestic product (Wilson 2001). The effective and efficient move-
ment of freight is critical to the nation’s economy and must be assured
in the face of changing circumstances, such as an increased emphasis on
global markets, shifts in domestic economic activity to the suburbs and
suburban malls, new transportation patterns for improved logistics effi-
ciency, growing congestion on the nation’s roads, heightened concerns
about transportation security and capacity, and increased maintenance
requirements associated with the aging U.S. transportation network.!

! A more detailed discussion of trends affecting freight movements is provided in a series of work-
ing papers on the changing nature of freight demand, carrier operations and infrastructure, and
public policy, prepared for the Federal Highway Administration’s Office of Freight Management
and Operations (www.ops.fhwa.dot.gov/freight/theme_papers/theme_paper_index.htm).

21
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While the focus of this report is on freight transportation and associ-
ated data needs, it is important to remember that freight activity and pas-
senger travel both affect the demand for transportation facilities and
services. Since most major freight nodes (ports, airports, and railheads)
and the origins and destinations of most shipments are in cities, freight
must compete with passenger traffic for the use of transportation facili-
ties (TRB 2003). Thus, limitations imposed by the transportation infra-
structure affect the movement of both goods and people. For example,
road congestion around New York’s John F. Kennedy Airport is making
access difficult for cars carrying passengers and for trucks carrying
freight.

Changes in the transportation infrastructure and related operations
cannot be made without influencing the complex transportation network
as a whole and all its users. For example, efforts to alleviate highway con-
gestion are likely to benefit passengers as well as freight. Conversely, at-
tempts to accelerate the flow of trucks carrying freight on the highway
without affecting passenger traffic would appear problematic. Despite
this interrelationship between freight and passenger movements, trans-
portation-related problems affecting passengers (e.g., delays due to con-
gestion) may attract more attention than problems affecting freight
because “parcels cannot talk.”

One consequence of the focus on passenger needs—and com-
plaints—is a lack of widely available data to inform decisions about
freight transportation issues. For example, analysis of the effectiveness
and costs of alternative options for mitigating congestion in urban areas
requires better data on patterns of freight movements. Metropolitan
planning organizations typically have detailed origin—destination data
on commuting patterns by industry and occupation from the Census
Bureau’s journey-to-work data. However, data on truck movements in
metropolitan areas are often scant and lack details of trip origins and
destinations and the industry/commodity breakdown for products
being carried. Furthermore, many of the existing metropolitan data on
truck movements miss delivery of business products and services by car,
van, and light-delivery vehicle (Weisbrod et al. 2001). Another impor-
tant gap is the lack of shipment weight data for U.S. exports by land
modes of transportation (truck, rail, pipeline, and mail). This deficiency
hampers efforts to estimate and forecast the impact of international
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trade on domestic transportation infrastructure—efforts that are criti-

cally dependent on accurate shipment weight data (BTS 2002).

CHARGE TO THE COMMITTEE

In November 2001, the New York State Department of Transporta-
tion and the Transportation Research Board (TRB) convened a con-
terence in Saratoga Springs, New York, to address data needs in the
changing world of logistics and freight transportation. The main con-
terence objective was to provide transportation officials concerned
about the economic competitiveness of their regions with a broader
understanding of data issues associated with the changing focus of the
global competitive market and accompanying implications for the ex-
isting transportation infrastructure, trade corridors, and markets
(Meyburg and Mbwana 2002). At the conclusion of the conference,
participants agreed on a major action item—to develop a strategic
freight data business plan to guide future data collection efforts. They
proposed that the plan identify all freight data users and their needs.
On the basis of these needs, a national or international freight data
tramework would be developed.

After the Saratoga Springs conference, the Bureau of Transporta-
tion Statistics asked TRB to conduct a study to recommend a frame-
work for the development of national freight data. The framework was

to identify

* The data requirements for the various users of freight data (public,
including various levels of government, and private); and

* Appropriate federal, state, and private-sector roles in the devel-
opment and dissemination of freight data.

The framework was to be conceptual in nature and 7oz a detailed data
collection plan. Instead, it would articulate the types of freight data
needed by the variety of users in transportation and the roles of different
data providers.

The findings and recommendations of the study committee are pre-
sented at the outset of this report. In the remainder of Chapter 1, needs
for freight transportation data are identified, and examples of policy and
investment decisions and associated data requirements are provided. In
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Chapter 2 an overview of existing freight transportation data is provided,
and some of their limitations for the purposes of transportation analysis
are identified. The conceptual model for a national freight data program,
which was developed through extensive interactions between the com-
mittee and its consultant, Rick Donnelly, is discussed in Chapter 3. Dr.
Donnelly’s commissioned paper, A Freight Data Business Plan, is presented
in Appendix A.

WHY DATA ARE NEEDED

Although the public and private sectors have a different focus, their re-
quirements for reliable, high-quality data are similar. Such data allow in-
vestment decisions—many of which may be long-lived—to be taken in the
knowledge that alternative strategies have been developed and compared
on the basis of reliable information.

Reliable data on the movement of freight are needed to inform pub-
lic policy decisions on issues such as congestion mitigation, transporta-
tion security, air quality improvement, economic development, and land
use. Many of these decisions are more difficult today than they would
have been 20 years ago. There are fewer opportunities to add capacity to
the transportation system, and the need to meet environmental and
other social goals often results in delays and increased project costs. Con-
sequently, optimizing modal and intermodal choices requires much bet-
ter information about the freight transportation system to evaluate the
advantages and disadvantages of a limited number of expensive options.
A recent report notes that infrastructure projects costing from $100 mil-
lion to several billion dollars are becoming more common, especially in
urban areas (TRB 2003).

Reliable, high-quality freight transportation data are also needed by the
private sector to inform a range of strategic investment decisions relat-
ing to topics such as equipment utilization, new market opportunities,
and business relocation. For example, information on the movements of
empty shipping containers and railroad cars could assist freight carriers
in identifying opportunities to reduce unprofitable movements of empty
equipment. The associated improvements in operational efficiency could
allow lower pricing of freight transportation services and increase the po-
tential for economic growth.
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Box1-1

v
Major Reasons for Needing Freight Data

* Promote transportation efficiency and mitigate congestion.
* Improve regional and global economic competitiveness.
* Enable effective land use planning.

* Inform investment and policy decisions about modal
optimization.

* Enhance transportation safety and security.

* Identify transportation marketing opportunities.

* Reduce fuel consumption and improve air quality.

* Understand economic geography.

* Reduce incremental operating costs for all users.

* Provide information for national accounts.”

* Enhance national defense activities.

*For further information on transportation satellite accounts, see BTS 1999.

Within the broad context of policy making and investment decisions,
the committee identified 11 major reasons for needing freight data (Box
1-1). Some of these reasons are related; for example, reduced fuel con-
sumption is likely to result in reduced incremental operating costs.
While these reasons are intended to be illustrative rather than exhaus-
tive, the related examples and case histories presented in the remainder
of this chapter reflect the diverse and wide-ranging social and economic
impacts of freight transportation.

EXAMPLES AND CASE HISTORIES

Promote Transportation Efficiency and Mitigate Congestion

Efforts to improve transportation efficiency require data to identify prob-
lem areas and to evaluate proposed improvements. For example, Metro-
plan Orlando recently developed its Freight, Goods and Services
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Mobility Strategy Plan to identify and address concerns about the move-
ment of freight, goods, and services in the Orlando Urbanized Area in
central Florida (Metroplan Orlando 2002). One of the key underpinnings
of the plan was a data set describing freight traffic movements to, from,
and through the area. The development of this data set constituted an
important part of the entire effort and required considerable specialized
technical expertise.

A review of the National Highway System (NHS) freight connectors
also required considerable effort to obtain the necessary data (U.S. De-
partment of Transportation 2000). These connectors are public roads
linking the NHS to seaports, airports, and major intermodal terminals,
and are therefore vital to the national intermodal freight system. How-
ever, because the connectors are frequently local, county, or city streets
that cannot accommodate high volumes of heavy truck traffic, they can
be major bottlenecks. Identification of major connectors required data
on the level of activity of a terminal and its importance to a particular
state. The participation of national associations, state departments of
transportation, metropolitan planning associations, terminal operators,
and the staft of the U.S. Department of Transportation modal admin-
istrations was needed to obtain the necessary information.

Data issues encountered in implementing a regional transportation
plan for Portland, Oregon, are discussed in Box 1-2.

Local problems, such as bottlenecks at a hub airport or rail center dur-
ing peak periods, can have a severe impact on airline or railroad trans-
portation networks, can quickly spread hundreds or thousands of miles
from their source, and can be costly for operators (TRB 2003). For ex-
ample, if a cargo plane misses its landing slot and the associated distri-
bution bank of flights, the operator may need to charter another aircraft
in an effort to deliver goods on time.? Aggregate data from national
freight data sets may not be sufficiently detailed to reveal such local ca-
pacity constraints. Instead, they may simply indicate that an average link
is operating below capacity over an average time period. The lack of ge-
ographic detail in many current data sets is particularly damaging to de-
cisions made at the metropolitan and county levels, where the

2 This example was provided to the committee by Mort Plumb, Director, Ted Stevens Anchor-
age International Airport, Alaska.
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Box1-2

v
Improved Freight Mobility Around Portland, Oregon

Portland, Oregon, has developed a regional transportation plan,
which includes a freight network. As part of the plan implemen-
tation, projects to improve freight mobility into, around, and
through the region are being solicited. However, the lack of rel-
evant data will impede assessment of the potential merits of dif-
ferent projects and associated funding decisions. Although the
volume of trucks on any particular route is known, available data
do not provide satisfactory information on where these trucks are
going, what goods they are carrying, whether the shipments are
part of a series of intermodal moves, or the extent to which timely
delivery of the goods affects just-in-time production schedules.

bottlenecks and greatest congestion delay costs occur. Because most of
the available data concerning freight flow are at the state level, decision
makers do not have the information they require to identify specific
freight demands on metropolitan and county infrastructure or evaluate
the relative merits of proposed improvements. Difficulties are also en-
countered in obtaining data for metropolitan areas that extend across
state boundaries, rather than being located within a single state.

The need for better data to inform decisions about options for miti-
gating congestion on the Upper Mississippi River—Illinois Waterway is
discussed in Box 1-3.

Improve Regional and Global Economic Competitiveness

Accurate freight data are needed to support investment decisions aimed at
improving regional and global economic competitiveness. The example of
the Northeast North American Free Trade Agreement (NAFTA) corri-
dor is discussed in Box 1-4. Such data could also provide insights into op-
portunities for supply chain efficiencies and possible business relocation.
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Box1-3

v
Upper Mississippi River Locks

The U.S. Army Corps of Engineers recently conducted a study
evaluating proposals for improvements to locks and other naviga-
tion facilities on the Upper Mississippi River—Illinois Waterway.
The purpose of these improvements is to relieve increasing
waterway congestion, particularly for grain being transported to
New Orleans for export. During a 300-hour trip from the Upper
Midwest to New Orleans, a barge may typically experience
30 hours of congestion-induced delay.

The study proved controversial, and a National Academies
committee was asked to review the methods used. This com-
mittee identified one of the problem areas as a lack of adequate
data for forecasting future levels of barge traffic across the entire
navigation system. Without such data, the potential benefits of
proposed improvements to locks and other navigation facilities
cannot be assessed satisfactorily. The committee recommended
that the corps obtain a database of grain and other relevant
freight shipments by barge and alternative modes that includes
quantity, origin and destination, and price. The committee sug-
gested that such data take account of seasonal effects and that
grain flow surveys seek information from both barge terminal
operators and grain shippers.

Sources: NRC 2001; TRB 2003.

For example, better freight data could reveal the effect of improved in-
formation technology on the location of production in the United States.
Measuring which commodities have been affected most strongly by
changes in information technology and observing how commodity flows
have changed for these commodities would yield an understanding of the
effects. This understanding could be used to help identify opportunities
for further efficiencies.
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Box1-4

v
NAFTA Corridors

The New York State Department of Transportation is seeking to
identify freight transportation improvements that could result in
better linking of NAFTA shipments, thereby making the North-
east transportation network a more effective contributor to the
NAFTA corridors. The Northeast states require accurate strate-
gic freight shipping data (origin and destination, commodity,
mode of transport, route, etc.) to understand the role of the
Montreal-Boston—New York—-Washington corridor vis-a-vis
competing routings. At the national level, such data would help
inform national transportation policies on NAFTA corridors and
allow an objective assessment of related funding requirements.

Source: Boardman 2002.

Enable Effective Land Use Planning

In some urban areas, there may be opportunities to improve the trans-
portation system through effective land use planning. Possible strate-
gies include the relocation or consolidation of rail terminals and track,
the use of brownfields and other vacant lands as freight centers, and the
improvement of access to intermodal terminals. For example, the Balti-
more Regional Rail Corridor Study is considering the possibility of build-
ing a new rail route to free up old railroad tunnels and other rights-of-way
in congested areas. These existing corridors could then be used for com-
muter rail or light rail service. However, planners need good data on
freight movements into, out of, and through the area of interest, includ-
ing route structures and use, to identify promising options and likely out-
comes. In another example, the New Jersey Transportation Planning
Authority is planning to reclaim abandoned industrial brownfield sites
near northern New Jersey ports, airports, and rail terminals for the de-

velopment of a “freight village” (Meyer 2001). Again, effective planning
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of these freight- and trade-related distribution facilities will require
comprehensive and reliable data on freight movements.

Inform Decisions About Modal Optimization

Improved freight data would help in identifying opportunities to sub-
stitute rail for truck transportation and vice versa. Currently, much of
the information on freight flows does not provide enough detail on
commodities or on specific routes to allow planners to understand when
one mode can substitute for the other and when the two modes com-
plement each other. Thus, state secretaries of transportation do not
have the information they need to make good decisions about investing
limited capital in more highway lanes or more rail capacity. More de-
tailed geographic and commodity data would help transportation plan-
ners and marketing experts conduct better analyses to identify
promising opportunities for modal diversion. The example of the I-81
corridor in Virginia is presented in Box 1-5.3

Enhance Transportation Safety and Security

Information on vehicle weight is important for many transportation
planning applications and is even more useful if it can be linked to
route data. Many traffic data collection systems count numbers of ve-
hicles passing fixed points on the highway system but do not distin-
guish between passenger vehicles and trucks. Highway investments are
often based on vehicle counts because data on vehicle type and weight
needed to provide a more informative picture of road use are not avail-
able. Infrastructure projects may be adversely affected if engineers have
to design pavements without the benefit of reliable estimates of loads
over the expected life of the structure. Since pavement damage in-
creases rapidly with increasing axle weight,* the vehicle mix has an im-

3 An ongoing National Cooperative Highway Research Program project (Project 8-42) is address-
ing the subject of rail-freight solutions to roadway congestion. Two of the project tasks are par-
ticularly data intensive: the evaluation of the likely impacts of diverting various levels of freight
traffic from truck to rail and the identification of short- and long-term trends in freight movements
and land use affecting congestion. Recognizing likely data deficiencies, the project also calls for
an assessment of the adequacy of currently available data for conducting these two tasks.

* The effects of vehicle weight on pavement performance are usually estimated on the assump-
tion that the effective load on the pavement varies as axle weight to the fourth power.



The Need for Freight Transportation Data 31

Box 1-5

v
Expanding Capacity on the I-81 Corridor in Virginia

I-81, an Interstate highway running through Virginia, is a major
truck route. The state has a plan for several billion dollars in
highway improvements over the next 20 years to accommodate
expected traffic growth on I-81, notably in truck traffic. Norfolk
Southern Corporation proposed to the state of Virginia that it
consider public investment in improvements to the company’s
Shenandoah rail corridor as an alternative to widening I-81. As
a result, the Virginia state legislature instructed the Virginia De-
partment of Transportation to study the feasibility of shifting
traffic in the I-81 corridor from highway to rail. Extensive data
on goods shipped, shipment origin and destination, mode and
cost of transport, routes, and the like are needed to compare the
benefits and costs of the two alternative approaches to expand-
ing freight capacity in the I-81 corridor. Data on the nature and
amount of freight moving by truck are particularly important for
identifying opportunities to shift freight from truck to rail. Many
of these data are not available or are not sufficiently reliable to
constitute a robust foundation for decision making. Conse-
quently, investment decisions may need to be taken without the
benefit of well-informed assessments of road and rail options.

Source: TRB 2003.

portant influence on the service life of a highway, and reliable data on
vehicle weight are critical to the design process. Without such data,
structures may be over- or underdesigned for their intended use and
life. Such inefficient designs not only result in an inappropriate alloca-
tion of scarce funds but also pose a risk to the public if structures such
as pavements deteriorate rapidly because of unanticipated patterns of
use by heavy vehicles.
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Comprehensive and reliable freight transportation data offer the po-
tential to enhance the security of goods movements within and into the
United States. For example, to support their mission of protecting crit-
ical infrastructure, policy makers at the state and local levels need ac-
curate data on the movement of goods to make better resource
allocation decisions about the types and levels of protection to put in
place. Even before September 11, 2001, terrorist attacks on the United
States using the global transportation logistics network were identified
as a possible risk to homeland security—for example, by smuggling
weapons of mass destruction into the country in oceangoing cargo con-
tainers (Flynn 2001). Measures have now been taken to reduce the
likelihood of such a scenario. These include amended Customs regu-
lations requiring advance presentation of certain manifest information
prior to lading at the foreign port and the implementation of container
screening procedures (Federal Register 2002). However, screening of all
the nearly 6 million cargo containers off-loaded at U.S. seaports every
year is clearly impractical. Therefore, cost-effective methods for pin-
pointing high-risk shipments that require special screening are impor-
tant in ensuring that security procedures are effective but do not
impede the timely movement of goods on which the nation’s economy
depends. By providing a picture of normal shipment patterns, good
freight transportation data (and data analyses) would establish a base-
line against which to identify unusual or suspicious patterns meriting
special scrutiny.

Identify Transportation Marketing Opportunities

Freight transportation providers seeking to develop and market their
services to meet evolving customer requirements need freight trans-
portation data for logistics modeling. Data on origin and destination,
commodities moved, and the stage of completion of manufactured
products help identify opportunities for expediting the efficient flow of
raw materials, work-in-process inventory, and finished goods from sup-
plier to customer. Freight carriers and third-party logistics providers can
then market their services to potential clients on the basis of anticipated
time and cost savings. For example, air cargo carriers providing service
into and out of Anchorage, Alaska, would like better data on interna-



The Need for Freight Transportation Data 33

tional freight movements. Data on the true origins and destinations of
shipments—not just the segments into, out of, or through the interna-
tional air cargo hub in Anchorage—would help firms identify business
development opportunities.’

Trucking firms are increasing partnering with railroads to move
more of their domestic long-haul shipments from the highway to rail.
These partnerships marry the long-haul cost advantages of rail with the
delivery flexibility of truck, resulting in win-win solutions for these
commercial enterprises, as well as for government entities facing major
investment in highway infrastructure. Despite the benefits, the result-
ing service and capacity impacts on the railroad can prove significant.
Intermodal growth requires long-term investment in yard and track in-
frastructure. These investments must be financially sound and justified
by accurate capacity and revenue estimates. Though trucking partners
may share some information on a case-by-case basis, capacity and ser-
vice planning requires accurate freight data on an aggregated basis, by
commodity and by market. Primary data at this level are not available
today.

The proposed expansion of Norfolk Southern’s rail line paralleling
the I-81 corridor presents one example of this deficiency (see Box 1-5).
For the railroad, planning for this project requires estimating the total
amount of freight traffic that could be handled on the expanded rail line.
These calculations require the volume of traffic currently moving along
the I-81 corridor, along with the actual origin and destinations. The
lack of accurate freight movement information along the corridor has
made planning difficult, limiting the amount of potential investment.
Better capacity planning also enables the railroads to provide their
trucking partners with better rail service. Service requirements for
intermodal transportation are stringent, and scheduling must be
planned in concert with other traffic requirements. More complete
freight flow information will allow planners to determine the amount
of demand in key markets and the capacity needed to meet this demand.
Adequate capacity will ensure that intermodal transportation maintains
a service standard that allows it to attract greater motor carrier support.

> This example was provided to the committee by Mort Plumb, Director, Ted Stevens Anchor-
age International Airport, Alaska.
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CONCLUDING REMARKS

The objective of the 1991 Intermodal Surface Transportation Efficiency
Act was “to develop a National Intermodal Transportation System.” As
a result, the last decade has seen an increased emphasis on multimodal
approaches to transportation issues, including those affecting freight. At
the same time, the U.S. economy experienced the longest uninterrupted
expansion in its history over the period from 1991 to 2001 (TRB 2003).
The resulting demands on the nation’s transportation infrastructure,
coupled with greatly heightened concerns about transportation security,
have resulted in an urgent need for better data on freight movements to
inform public-sector policy and investment decisions. Such data are also
needed by the private sector to identify underserved and emerging mar-
kets and potential efficiency improvements. In the next chapter, the lim-
itations of existing freight data are summarized, and the need for a new
approach to provide the data required to inform public- and private-
sector decision making is identified.
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v
Freight Transportation Data:

Current Limitations and

Need for a New Approach

In the United States, information on freight movements is collected by
tederal agencies and other public and private entities that monitor or an-
alyze transportation and trade activities on a regional, state, national, or
international level. Widely used federal databases providing freight trans-
portation data at the national level include the Commodity Flow Survey
(CFS) from the Bureau of Transportation Statistics and the Census Bu-
reau, the Rail Waybill Sample from the Surface Transportation Board
(STB), the Vehicle Inventory and Use Survey (VIUS)! from the Census
Bureau, and the Waterborne Commerce of the United States database
from the U.S. Army Corps of Engineers. Data from these sources are
available free of charge but may be subject to confidentiality constraints.
For example, limited data from the Rail Waybill Sample are made avail-
able in a public use file, but more detailed commercially sensitive data can
be provided to certain parties upon approval by STB. Freight data avail-

! The VIUS was formerly known as the Truck Inventory and Use Survey.
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able at a charge from private organizations include trucking industry di-
rectories, economic forecasts, and customized databases, such as the
Transearch database from Reebie Associates and the Port Import Export
Reporting Service (PIERS) database from the Journal of Commerce.

A 1997 report (Cambridge Systematics, Appendix C) identifies ap-
proximately 35 data sources containing particularly useful information on
freight transport activity and demand. A somewhat shorter but more re-
cent list of currently available freight data sources is provided by Meyburg
and Mbwana (2002, Appendix 1), and Southworth (1999) identifies
principal sources of data on national and international goods movement.
The reader is referred to these reports for a more detailed discussion of
the diverse sources of freight transportation data.

The limitations of current data sources for the purposes of freight
transportation analyses are discussed in this chapter, and a need for a
new, coordinated approach to data collection to fulfill the data require-
ments discussed in Chapter 1 is identified.

LIMITATIONS OF CURRENT DATA

At first sight, the large number of freight transportation data sources ap-
pears to indicate a plethora of information. However, transportation an-
alysts seeking to use data from these diverse sources often encounter
problems that detract from the usefulness of the available information.
The following are among the problems:

* Variations in reporting that complicate the interpretation, com-
parison, and combination of data from different sources;

* Incomplete coverage of freight movements;

* Lack of geographic detail, particularly at metropolitan and local
levels;

* Lack of information on data reliability; and

* Difficulties in using databases designed for purposes other than
transportation analysis.

These issues are addressed in the following sections. The growing need
for more timely data to accommodate shorter technology cycles and de-
cision times is discussed in Chapter 3.
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Variations in Reporting

Because existing databases have been developed independently over
time to meet the specific demands of different users, they vary consider-
ably in terms of the way that information is reported on items relevant
to transportation analyses, such as origin and destination, shipment
characteristics, and transport characteristics. While these variations
may not present any problem for the intended users of a database, they
frequently cause difficulties for analysts seeking to interpret, compare,
and combine data from different sources for the purposes of charac-
terizing freight flows.

Origin and Destination

True origin—destination (O/D) flows are defined as movements of goods
between locations where they are produced and locations where they are
consumed. Some databases include true O/D information, but others
frequently do not. For example, databases covering a single mode may
report the origin and destination of the portion of a multimodal freight
movement made using that mode.

The PIERS database on waterborne freight includes O/D data taken
from vessel manifests listing addresses of the shipper and consignee,
although it does not include information on shipment routing or land-
side modes used in transporting shipments to and from inland origins and
destinations. Historically, the biggest problem with the PIERS O/D data
has been confusion between the location of the owner or bill-to party and
the physical origin or destination of the shipment.

Trade databases in general tend to be problematic in providing true
O/D data. In addition to the PIERS example discussed above, confu-
sion can occur between administrative and physical ports of entry or
exit. For example, in the case of goods entering or leaving at land ports,
data providers are asked to indicate the port of entry or exit where the
cargo actually entered or exited the U.S. land border. In practice, how-
ever, the reported port is often the administrative port where informa-
tion about the transaction was filed—not where the cargo physically
moved. Hence, some data show imports coming by land from Canada

entering the United States in Dallas, Texas (BTS 2002). Clearly, such
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anomalies confound efforts to characterize freight flows on the U.S.
transportation system.

Shipment Characteristics

Difterent industries and transport modes use different measures of ship-
ment size—differences that are reflected in freight and trade databases.
Although shipment weight is widely used, commodity-based sources
often specify shipment volume and may use specialized volumetric units
(e.g., bushels of grain, barrels of petroleum), thereby complicating efforts
to generate comprehensive flow data (see Box 2-1). Trade databases may
also specify shipments in terms of their total value, particularly for import/
export purposes.

Box 2-1
v

Barrels and Tons

The U.S. Army Corps of Engineers’ Waterborne Commerce
Statistics Center (WCSC) decided to change its primary source
of foreign waterborne import, export, and in-transit data to Cus-
toms’ manifest data. Following publication of the statistics for
2000, it was discovered that an incorrect factor had been used to
convert barrels of inbound crude petroleum to tons. The size of
such shipments reported in vessel manifests may be in barrels
(volume), tons (weight), or both. No correction was needed for
shipments where weight was reported, but data for shipment
sizes reported only in barrels required correction. The correction
process resulted in a nationwide decrease of 7.1 percent in
WCSCs published weight of foreign inbound crude oil; the cor-

rections for individual ports ranged from 0 to —13 percent.

Source: U.S. Army Corps of Engineers 2003.




40 A CONCEPT FOR A NATIONAL FREIGHT DATA PROGRAM

The diversity of measures of shipment size is illustrated by the example
of cargo passing through Port Canaveral in Florida (Metroplan Orlando
2002). This cargo falls into one of four categories, each of which uses dif-

ferent measures. Thus,

* Dry bulk and breakbulk cargoes are measured by weight,

* Liquid bulk is measured by volume,

* Roll on/roll off cargoes are counted in units and converted to a weight
measure, and

* Containerized cargoes are measured in 20-foot equivalent units.

Information about commodities shipped also varies considerably in both
form and level of detail. In some cases, industry-specific descriptive cate-
gories may be used to describe commodities, or goods may simply be
described in terms of their handling characteristics (bulk, container, break-
bulk). More often, commodities are described by using classification codes.
Trade databases use product-based classification systems such as the
Harmonized Schedule of Foreign Trade (HS) and the Standard Interna-
tional Trade Classification, whereas transport-oriented databases use clas-
sifications such as the Standard Transportation Commodity Classification
and the Standard Classification of Transported Goods (SCTG). Each of
these classification systems uses a hierarchical series of identifiers to
provide different levels of commodity detail. In the HS system, for ex-
ample, preparations of vegetables, fruit, nuts, or other parts of plants
are assigned a two-digit identifier (20); fruit and vegetable juices are
assigned a four-digit identifier (2009); and frozen orange juice is des-
ignated by a six-digit identifier (200911). In the SCTG system, fruit
and vegetable juices are designated by a different four-digit identifier
(0724) and the two-digit code “20” designates basic chemicals. Con-
versions between the various commodity coding systems have been de-
veloped, although there is always some loss of accuracy in the translation

(Southworth 1999).
Transport Characteristics

Current data sources provide a variety of information on transport char-
acteristics such as modes of shipment and equipment used. Some sources,
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such as the Rail Waybill Sample and the VIUS, cover a single mode;
others, notably the CFS and the Transearch database, cover all major
modes. Information on equipment type may be fairly specific. For ex-
ample, the Rail Waybill Sample identifies railcar type, and the PIERS
database identifies the carrier and vessel name—information that can be
correlated with data from other sources, such as Lloyd’s Register of
Shipping, to learn more about equipment detail. In contrast, there is a
notable lack of data on truck type and weight.

Incomplete Coverage

Although transportation and trade databases provide considerable amounts
of data on freight activity, some aspects of freight movements are poorly
characterized—at least using publicly available data. In particular,

* Coverage of different economic sectors and transportation modes
is uneven;

* Coverage of international shipments is incomplete; and

* Some specific items of information, such as travel time from origin
to destination, are reported only infrequently.

Disparities exist between the freight data available to business and the
data available to government (Meyburg and Mbwana 2002, 7). For ex-
ample, few data are available to government on the movement of freight
by express urban delivery vehicles, despite the contribution of such ve-
hicles to congestion in areas of high-density commercial activity. How-
ever, companies such as FedEx and United Parcel Service have detailed
information on the nature and movements of their vehicle fleets (num-
ber and type of vehicles, number and time of day of stops, deliveries
made per mile, value of commodities carried, etc.). Since such commer-
cially sensitive data are likely to remain confidential, the following dis-
cussion of deficiencies in freight data coverage focuses on limitations in
publicly available data.

Many discussions of freight data gaps take the CFS as their starting
point (see, for example, BT'S 1998). While this survey does not aim to
provide complete coverage of all economic sectors or supply all the data
items users may need, it is the major source of publicly available nation-
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wide data on the movement of goods by all modes (air, motor carrier, rail,
water, and pipeline) and intermodal combinations. The Transearch data-
base is a private-sector derivative that attempts to fill some of the gaps in

the CFS. The CFS and Transearch are the only two national freight data-

bases that recognize the need for a complete picture of freight flows.

Economic Sectors and Modes of Transport

In terms of economic sector coverage, the CFS captures data on shipments
originating from manufacturing, mining, wholesale, and selected retail
establishments. It does not cover establishments involved in farming,
forestry, fishing, construction, and crude petroleum production; house-
holds; governments; foreign establishments; and most retail and service
businesses (BT'S 1998). Some of these gaps can be filled by using data from
sources covering single modes, such as the Rail Waybill Sample and the
Corps of Engineers and PIERS databases on waterborne freight, all of
which provide comprehensive coverage across economic sectors.

While the CFS provides some coverage of all modes of transport,
there is widespread agreement among data users that the coverage of air
and truck shipments is limited. Air freight is particularly important for
establishments not included in the CFS. Although air freight data can
be obtained from other sources, there is a general lack of detailed infor-
mation on commodity movements by air for both domestic and interna-
tional freight (BTS 1998). The CFS collects data on freight movements
by for-hire and private trucks. However, the activities of many firms in-
volved in the trucking industry have proven difficult to track (Southworth
1999), and truck freight data are widely acknowledged to be both complex
and deficient. One of the short-term action items suggested by partici-
pants in the 2001 Saratoga Springs meeting was to concentrate on truck
data “since this is where the bulk of the problems reside” (Meyburg and
Mbwana 2002, 25). The deficiencies in truck data are a major concern
because of the importance of motor carriers for moving freight within the
United States. In 1997, single-mode movements by for-hire or private
truck accounted for more than 60 percent of the tonnage moved in U.S.
commercial freight shipments and almost 30 percent of the ton-miles
(BTS 2001). Trucks also play an important role in movements involving
multiple modes, such as truck-and-rail and truck-and-water.
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A schematic representation of the coverage of freight movements pro-
vided by important data sources for different economic sectors and
modes of transport is given in Figure 2-1.

International Movements

Information about the domestic portion of international goods move-
ments has become increasingly necessary as a result of the growing im-
portance of international trade to the U.S. economy and expanding
competition among transportation providers in North America (BTS
1998). The CFS captures some information on these movements but is
notably deficient in its coverage of imports. Because the survey samples
domestic shipper establishments, it cannot capture information on ship-
ments from foreign establishments. Imported products are included in
the CFS at the point where they leave the importer’s domestic location
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Figure 2-1 Coverage of freight movements for different
economic sectors and modes of transport. (CFS = Commodity
Flow Survey; STB Waybill = Surface Transportation Board’s
Rail Waybill Sample; COE = Army Corps of Engineers’
Waterborne Commerce of the United States database; PIERS =
Port Import Export Reporting Service database. Source: Rick
Donnelly, PBConsult, Inc.)
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(which is not necessarily the port of entry) for shipment to another lo-
cation in the United States. Thus, the CFS does not cover the first leg
of import shipments (TRB 2003a).

Foreign trade data may be helpful in filling gaps in CFS import data
and in establishing comparisons among different data sources. However,
such data have traditionally focused on economic transactions rather
than physical commodity flows and often provide only limited informa-
tion about the transportation aspects of the transaction. In the case of
the Canadian trade statistics, the data are likely to show the dollar flows
between one large multinational firm and another or between divisions
or factories within a single firm. The actual flow of goods may take place
between subsidiary locations far from those physically handling the im-
port or export transactions.

Specific Data Items

Data on shipment frequency, travel time from origin to destination, and
costs of transportation would be useful in assessing the performance of
the freight transportation system in terms of cost and timeliness. Data on
routing and time of day would also be valuable in assessing strategies for
alleviating congestion and identifying opportunities for modal diversion.
The CFS does not collect such data because of concerns about over-
burdening survey respondents, and publicly available data on costs, travel
time, and system reliability from other sources are too limited to compile
a complete national picture (BT'S 1998). A recent report on freight ca-
pacity notes that the available aggregate data are generally inadequate for
identifying local constraints on transportation systems (TRB 2003b).

Lack of Geographic Detail

Most national data sets, such as the CFS, do not provide the level of geo-
graphic detail required by analysts seeking to understand freight trans-
portation at metropolitan area and county levels. There is an outstanding
requirement for more focused data on freight movements at the metro-
politan level to provide insights into transportation demand, the rela-
tionships between freight movement and business patterns, and freight

flows through key corridors (BT'S 1998). These metropolitan-level data



Freight Transportation Data: Current Limitations and Need for a New Approach 45

need to be linked to data on global, national, and regional freight move-
ments, since the latter have an important influence on what happens at
the metropolitan level.

Much of the data already collected by the CFS could be useful in pro-
viding the levels of geographic detail required by analysts. However,
Title 13 restrictions on the disclosure of company-specific information
prevent the release of such data. The CFS data products present aggre-
gate data to prevent the identification of individual establishments. The
public release of much of the detailed trade data is similarly restricted to
protect the confidentiality of data providers, notably carriers.

Sample size constraints also contribute to the lack of geographic detail
in the published CFS data. As the sample size decreases, the statistical
variability of the data increases. If the sample size is too small, the data
may not be sufficiently reliable to be useful for analysis at the required
level of geographic detail (TRB 2003a). The CFS provides information
on state-to-state flows, but is not intended to provide detailed coverage
of local freight movements. The information needed by local decision
makers far exceeds the capacity of any single national survey, and local
data collection efforts that supplement national surveys appear to be a
more promising approach to remedying the current lack of detailed geo-

graphic data (BTS 1998).

Lack of Information on Data Reliability

Because many transportation-related investment decisions involve large
expenditures and have long-lived implications, it is important to assess
the reliability of data used to inform these decisions. Some sources, such
as the CFS, are well documented in terms of the origin, quality, and
limitations of the data they provide, thereby allowing users to assess
data reliability. Others provide only limited insights into how data were
obtained and processed, with the result that users risk providing infor-
mation and advice on the basis of questionable data.

One of the most important distinctions affecting data reliability is
that between “real” and synthesized data. The synthesis of missing data
may sometimes be the only feasible method of providing timely infor-
mation; this approach also avoids the expense of data collection and pro-
cessing. However, synthesized data depend on the assumptions built
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into the analytical models used to generate them and how well these
models replicate reality. Furthermore, while such models may be help-
tul, data are required to validate them. In principle, real data obtained
from survey questionnaires, bills of lading and other trade-related doc-
umentation, and continuous electronic data streams generated by traffic
monitoring and control systems provide a more solid basis for decision
making, although care is still needed in assessing data reliability.

The design of any data collection effort affects the reliability of the
resulting data. For the many existing freight data sources based on sur-
veys, sample size is a key determinant of data quality and reliability.
The methods of data collection are also important. For example, data
taken from vessel manifests and bills of lading are not subject to the
same concerns about nonresponse bias as data gathered by using sur-
vey questionnaires.

Most federal data sets present real (as opposed to synthesized) data
and provide much of the information needed by analysts to assess the
reliability of these data. Commercial data sets tend to be less transpar-
ent. For example, they may incorporate proprietary data whose origin
and reliability are not reported. They may also use proprietary meth-
ods to combine different data sets and synthesize data and may inter-
pret reported data to generate information requested by clients. In
many cases, little information is provided about the assumptions used
in generating derived data products, with the result that their reliabil-
ity is unknown.

Difficulties in Using Databases Designed for Other Purposes
Commodity flow—type freight databases typically include data on com-

modity type, shipment origin and destination, shipment weight, and
shipment value for one or more modes of transport. Supplementary
freight databases do not contain any commodity flow data but provide
information that can be used in the development of freight models. For
example, the VIUS microdata provide information on percentages of
loaded miles by commodity for vehicles on an annual basis. (The records
are masked to avoid possible disclosure of individual vehicles or owners.)
However, the survey does not provide data on when during the year
these commodities are carried or on the origin and destination of ship-
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ments. Trade databases contain information about freight movements
to and from, and sometimes within, the United States.?

The supplementary freight and trade databases were not designed
to track freight flows. For example, VIUS data are used to perform
cost allocation analyses, study safety issues, determine user fees, and
estimate per-mile vehicle emissions.> Many trade databases provide
information on goods entering and leaving the country to inform de-
cisions about the legal admissibility of and duty applicable to imported
merchandise, the safety of food products for consumption, and the
like. Consequently, the data reported may be incomplete for the pur-
poses of transportation analysis or may include inconsistencies that are
difficult to reconcile when developing information on freight flows.
Two examples illustrate these difficulties.

The source documents (ship manifests, bills of lading) used to com-
pile the PIERS database on waterborne freight are intended to provide
evidence of liability and are not developed primarily as a source of freight
transportation data.* For example, a bill of lading functions as a receipt,
as evidence of a contract of carriage, and as a document of title to the
goods being shipped. Because the ocean carrier may be responsible for
transporting the goods only from Port A to Port B, the bill of lading may
not show the true O/D of the shipment, and the PIERS database will
be similarly deficient. A transportation analyst seeking to establish a
complete picture of the freight movement will, therefore, need to find
other data describing the initial movements from the true origin to Port
A and the final movements to the true destination from Port B.

The province of Ontario in Canada relies heavily on trucking knowl-
edge gained from roadside surveys of carriers. While such surveys provide
reliable vehicle data and relatively accurate commodity data, they cannot
provide data on commodity value—data that are critical to informing in-
vestment decisions and building linkages with economic input/output
models. In light of the economic importance of trade with the United

2 For further discussion of trade databases and the two major categories of freight database (com-
modity flow and supplementary), the reader is referred to Freight and Trade Data Information,
Center for Transportation Research and Education, lowa State University, Ames, lowa
(www.ctre.edu/research/bts_wb/cd-rom/freight_intro.htm).

3 Further information on the use of VIUS data is provided on the Census Bureau’s website
(www.census.gov/econ/www/viusmain.html).

* As reported to the committee by Bill Ralph, PIERS, September 19, 2002.
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States and emerging issues relating to trade corridors, attempts have
been made to obtain commodity values from other sources. However,
data from shippers, receivers, the census, taxation officials, and Cus-
toms include different interpretations of commodity value, depending
on the intended use of the data. Thus, the reported commodity value
may reflect the insured value (possibly inflated), value added at differ-
ent stages of manufacture, deliberate underreporting of value to Cus-
toms, nonreporting of in-bond or tarift-exempt flows, self-assessed value
with the intent to avoid interference and subsequent secondary customs
inspection, wholesale value, retail value, manufacturer’s estimate of costs
to manufacture, transportation costs, and so on. Thus, there is no single
reliable source of unambiguous data on commodity value to complement
the information from roadside surveys.

NEED FORA NEW APPROACH

Participants in the 2001 Saratoga Springs meeting on freight data needs
observed that data collection, storage, and distribution are expensive ac-
tivities, and they urged data users to make full use of available data
(Meyburg and Mbwana 2002). They also noted that “any effort to col-
lect new freight data should be preceded by an understanding as to why
the new data are needed” (p. 23). Having established the reasons why
freight data are required (see Chapter 1), the study committee initially
considered the possibility that a comprehensive national picture of
freight flows might be developed by combining existing data sources with-
out the need for modifications to current data-gathering procedures or ad-
ditional data collection initiatives. The committee quickly concluded that
creating a comprehensive national freight database by patching together
existing data sources is not feasible. The lack of coordination among dif-
terent data collection efforts creates fundamental problems not readily
overcome. In particular, the niche data products can be linked only with
considerable difficulty and accompanying loss of accuracy, and even then
important data gaps remain.

The committee concluded that a new approach is required to provide
the freight data needed to inform important policy and investment de-
cisions such as those described in Chapter 1. In the committee’s view,
the coordination of freight data collection efforts through the imple-
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mentation of a national freight data framework offers improvements
over the current approach. Such a framework needs to recognize and
build on the strengths of current data sources, but also establish linkages
among different data sources in an effort to eliminate unconnected data
“silos.” Similarly, any new data collection initiatives for filling data gaps
need to be designed so that the resulting data can be readily integrated
with data from other sources.

A recent National Research Council report notes that “when separate
datasets are collected and analyzed in such a manner that they may be
used together, the value of the resulting information and the efficiency
of obtaining it can be greatly enhanced” (NRC 2001, 7). Thus, the com-
mittee anticipates that a coordinated approach to collecting freight data
should be more efficient than current efforts. The uncoordinated collec-
tion of trade data by different federal agencies provides an interesting
analogy to the situation with freight data. Currently, traders importing
or exporting goods provide information to each individual trade agency
by using a variety of different automated systems, numerous paper forms,
or a combination of systems and forms. The United Nations Conference
on Trade and Development has estimated that submission of redundant
information and preparation of documentation amount to 4 to 6 percent
of the cost of the merchandise. The International Trade Data System
(ITDS), a federal government information technology initiative, aims to
develop a system that will allow traders to submit one set of standard
electronic data for imports or exports. ITDS will then distribute the data
to the relevant federal agencies on a need-to-know basis. Requirements
for traders to submit redundant information to multiple federal agencies
will be eliminated, with associated reductions in cost and respondent
burden.®

A new, integrated approach to gathering freight data will need to offer
advantages similar to those of ITDS in terms of more cost-effective data
collection and reduced respondent burden. The approach will also need
to be more effective than the current fragmented system in providing
data that meet the needs of a range of users. A concept for a national
freight data program that aims to meet these ambitious goals is presented
in the next chapter.

> ITDS Background (www.itds.treas.gov/itdsovr.html).
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Concept for a National

Freight Data Program

A conceptual plan for a national freight data program is presented in Ap-
pendix A under the section entitled “Product Definition.” The plan is
based on an initial concept proposed by the committee’s consultant, Rick
Donnelly, and further developed by Dr. Donnelly after extensive discus-
sions with the committee at its second and third meetings. This chapter
provides the committee’s commentary on Dr. Donnelly’s proposed plan.
The framework for a national freight data program illustrated in Fig-
ure 3-1' and described in Appendix A proposes establishing an advisory
committee to oversee the design and implementation of a multifaceted
data collection program. An integrated program of freight surveys and a
freight informatics initiative that gathers data from electronic data streams,
such as those associated with intelligent transportation systems (ITS) and
electronic data interchange (EDI), would provide the data needed to pop-
ulate a national freight database. These data would be supplemented by

! Figure 3-1 is adapted from Figure A-1 of Appendix A.
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Figure 3-1 Proposed framework of a national freight data program.
[BTS = Bureau of Transportation Statistics; O-D = origin—destination;
DHS = Department of Homeland Security; MPO = metropolitan plan-
ning organization; state DOT = state department of transportation.

Source: Adapted from a paper prepared for the committee by R. Donnelly
(Appendix A).]

data from other sources, such as urban truck surveys, and by synthesized
data. The resulting databases would be made widely available to the user
community, whose comments and feedback would help inform further
development of the framework.

In the committee’s opinion, the framework shown in Figure 3-1 forms
a guide for improving on the current patchwork of uncoordinated freight
data collection efforts by a more systematic approach that eliminates un-
linked data “silos.” The proposed framework focuses on increasing the
linkages between different sources of data and filling data gaps to develop
a comprehensive source of timely and reliable data on freight flows.

The committee recognizes that the implementation of a national
freight data framework such as the one proposed will require a sustained
effort—and funding—over many years and will involve many technical
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and organizational challenges. From a technical perspective, the amount
of information required is large, and some of the information needed by
decision makers—such as comprehensive data on route, time of day, and
commodity for highway freight movements—has not previously been
collected in the United States. Research will be needed in areas such as
survey methodology and data processing, and the effort will not succeed
without innovative, low-cost data collection strategies.

From an organizational perspective, the success of a national freight
data program to implement the framework will depend on the partici-
pation of diverse public- and private-sector organizations at various lev-
els. The assignment of responsibilities for tasks such as the conduct of
surveys, database development, and data synthesis will require further
discussion and elucidation as part of program development and imple-
mentation activities. For example, the committee does not envisage the
Bureau of Transportation Statistics (BTS) assuming responsibility for
all the data collection activities (survey programs and the freight infor-
matics initiative) grouped together in Figure 3-1 under the designation
“BTS data collection programs.”

Instead, the committee anticipates that much of the data will continue
to be collected by the same organizations as today (U.S. Army Corps of
Engineers, Surface Transportation Board, Census Bureau, etc.). A co-
ordinating body such as BTS, working under the guidance of an advi-
sory committee of stakeholders and data experts,? will take measures to
encourage harmonization of these data collection efforts and will coor-
dinate access to the data as appropriate. Public- and private-sector roles
are discussed in the section of this chapter addressing challenges in im-
plementing a national freight data framework.

The committee has deliberately proposed a flexible data framework
that can evolve as research results indicate which data collection strate-
gies are likely to be the most fruitful. For example, several types of sur-
vey are proposed, but it is unlikely that all will be pursued concurrently
or that equal effort will be devoted to each. Since resources are limited,
it will be necessary to identify the most promising avenues for develop-
ment and implementation and prioritize funding allocations accordingly.
The committee recognizes that, in some instances, further investigation

2 The composition and role of the proposed advisory committee are discussed in the Findings
and Recommendations chapter.
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may reveal certain features of the conceptual plan to be impractical or not
cost-effective.

Despite the many challenges to implementing a national freight data
framework, the committee observed widespread agreement among data
users—including high-level decision makers—that current freight
data sources are not meeting the need for reliable data to inform invest-
ment, planning, and policy decisions. Thus, many stakeholders may be
willing to support and participate in a national freight data program that
offers benefits for diverse data users—and ultimately for the national
transportation system as a whole. Nonetheless, it will be important to en-
courage the participation of data providers by clearly defining anticipated
benefits. If the imposition of focused private costs on survey respondents
appears to offer only diffuse benefits, the necessary broad participation is
unlikely to be achieved.

The rationale for the conceptual plan presented in Appendix A is de-
scribed in the remainder of this chapter, and additional insights into some
of the challenges to be addressed in implementing the plan are provided.

RATIONALE FOR CONCEPTUAL PLAN

The conceptual plan for a national freight data program comprises five
major components:

* A national freight data framework,

* An integrated program of freight surveys,
* A freight informatics initiative,

* Freight data synthesis, and

* Standard survey methodologies.

The supporting rationale for each of these components is discussed below.

National Freight Data Framework

Because it would be impractical for the federal government to meet all the
freight data needs of all users, the proposed national freight data frame-
work facilitates opportunities for combining data from a variety of sources
and identifies possible roles for a range of stakeholders, including the fed-
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eral government, the private sector, state departments of transportation,
metropolitan planning organizations (MPOs), and research organiza-
tions. The framework comprises a series of modules, as follows:

* A national freight database will be populated through an integrated
program of freight surveys and a freight informatics initiative. The sur-
vey program itself comprises another series of modules, namely, carrier
surveys, distributor surveys, shipper surveys, and receiver surveys.

* A freight data synthesis program will fill data gaps, particularly in
the short term before all of the proposed data sources are fully established.

* Supplemental data collection activities will provide additional
specialized data to complement the data in the national freight data-
base. Standard survey methodologies and examples of their use will
be provided to guide supplemental data collection and help ensure
compatibility with national data.

The committee anticipates that different users will use the various mod-
ules in different ways. For example, users interested in local transportation
issues will gather supplemental data from their own jurisdictions to obtain
the level of geographic detail they require. Following the practices and
guidelines in the standard survey methodologies will help these users en-
sure that their data can then be combined with data from the national
freight database. Other users will combine data from the national freight
database with synthesized data to fill gaps that are too difficult—and
expensive—to fill by using surveys or other data-gathering techniques. Yet
others will leverage federal economic or trade data programs, such as the
International Trade Data System (ITDS) of the Bureau of Customs and
Border Protection, to obtain supplementary data that they will combine
with data from the national freight database.

The provision of training and education in the use of freight data re-
sources and methods will be an important component of efforts to im-
plement the framework. As discussed in a report from BTS (1998), the
availability of sophisticated models, complex analytical methods, and
large data sets to relatively inexperienced users necessitates new ap-
proaches to training. Data customers are no longer limited to analysts in
a few federal agencies and large consulting companies, and training pro-
grams will need to recognize user diversity. While the proposed frame-
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work offers different users the option to employ the various modules in
different ways, many will require training so they understand how to use
the modules correctly and obtain meaningful results.

Since funding for new freight data initiatives is limited, simultaneous
exploration of all possible data collection and synthesis options is not re-
alistic. The advisory committee responsible for guiding the design and
implementation of the national freight data framework will need to weigh
the costs of obtaining data against the potential benefits when advising
on program priorities and a timetable for development. The proposed
modular approach lends itself to an incremental development process
whereby various options can be investigated as resources permit, as new
technologies become available, and as opportunities arise to leverage
ongoing activities. Under this approach, implementation of the frame-
work could focus initially on developing the national freight database
rather than devoting equal effort to all aspects of the initiative. A sim-
ilar phased approach could be adopted in populating the database. For
example, I'TS offers the possibility of collecting routing, time, carrier,
and origin—destination data for trucks but cannot at present routinely
determine the commodity carried or certain truck characteristics. There-
fore, a carrier survey could be used initially to obtain the commodity and
vehicle data needed to complement shipper survey data. The carrier sur-
vey could then be phased out and replaced by more sophisticated I'TS
data collection methods as these become available.

Table A-1 (Appendix A) proposes a schedule for a national freight
data program to implement the proposed framework. The committee
views the task breakdown and sequence outlined in Table A-1 as a help-
tul and appropriate basis for discussion and development by the freight
data advisory committee. Further definition and detailed sequencing of
the tasks will be needed, probably in the form of a road map. Clearly, the
availability of funding and the pace of research will determine how many
years the entire process will take.

Integrated Program of Freight Surveys

Comprehensive data on freight flows cannot be collected by using a sin-
gle type of survey. As discussed in Appendix B, the complexity of supply

chains and the number of agents involved in moving goods from their ori-
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gin to final destination make it impossible to design a single survey process
that would provide data on all aspects of freight flows. The shipper,
receiver, customer, carrier, regulator, and distributor all make or influence
decisions about freight movements, and most have only limited knowledge
of the factors influencing decisions made by others. For example, a shipper
may specify a date and time by which certain goods need to arrive at their
destination but may not know (or need to know) the route traveled or the
modes of transport used. Thus, a shipper survey is unlikely to provide good
route data and may provide only incomplete modal information. Addi-
tional data from carriers are needed to provide some of the information re-
quired for a national freight database. Some analysts already fuse carrier
and shipper data, albeit with some difficulty, to inform their investigations.
For example, carrier manifest data from the Port Import Export Report-
ing Service database have been combined with customs data supplied by
shippers to inform maritime infrastructure planning and analyses.

Some understanding of the supply chain is necessary to identify the
best ways of gathering the various items of data needed by different
users.® For example, in deciding how to gather data on goods move-
ments, it is important to understand that a carrier who transports goods
from a warehouse to a distribution center may not know the true origin
of the goods or their final destination. Thus, although a carrier survey
(for example, a roadside truck survey) can potentially provide good data
on mode, routing, time of day, and vehicle size and configuration, such
a survey may well be of limited use in providing reliable data on the true
origin and final destination of goods movements.

A dramatic increase in the importance of warehousing and distribution
centers over the last two decades suggests that distributor surveys could pro-
vide useful data on freight movements (see Appendix B). When goods
move through an intermediate point, such as a marine port or truck termi-
nal, the visible linkage between the original shipper and ultimate receiver is
broken. However, surveying a transportation terminal or distribution cen-
ter could provide information on movements into and out of this inter-
mediate location, as well as on the transition between the two movements.
Despite their potential advantages, distributor surveys are conducted only

3 The purpose of the national freight data program is not to develop a quantitative description
of the entire supply chain.
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infrequently. Possible impediments to such surveys include the need to
secure the cooperation of private-sector owners of distribution hubs and
concerns over protecting the confidentiality of clients.

A judicious balance among the different types of survey (and other data
collection methods) will likely be needed for cost-effective development
of a national freight database. This balance is expected to change over
time as experience is gained and new data collection opportunities arise.

Because different types of surveys have different data gaps, they can,
in principle, be used to complement each other. Southworth (1999)
notes that two or more data sources can be combined by a process
known as “data fusion” to create more complete movement information
without the additional costs of further data collection. However, as dis-
cussed in Chapter 2, different surveys have been developed indepen-
dently to provide data to meet specific, and diverse, needs. As a result,
the technical challenges in integrating data from different surveys are
often formidable, in large part because differing data collection strate-
gies and data definitions raise concerns about the quality and compara-
bility of the resulting combined data. In addition, errors may occur
because of confusion arising from the different ways of describing and
quantifying shipments. Therefore, an important feature of the inte-
grated program of freight surveys is the development of survey designs
providing data that can readily be fused to provide users with the infor-
mation they require.

Data fusion is a complex and challenging process, as the examples dis-
cussed by Southworth (1999) illustrate. Thus, specialized technical exper-
tise will be needed to identify and develop approaches for facilitating the
combination of data from different sources. Common data elements across
surveys—such as commodity classifications, geographic information, and
mode definitions—would not overcome all the difficulties but could aid in
the fusion process. For example, geographic information systems could be
used to connect different surveys that collect precise information on vehi-
cle location (latitude and longitude) at specified times.

Freight Informatics Initiative

The budget for the 2002 Commodity Flow Survey (CFS), which col-
lected data on 2.7 million shipments from 50,000 domestic shipper es-
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tablishments, is $13 million. Order of magnitude cost estimates indicate
that developing a comprehensive national freight database by using only
data collection strategies similar to those currently used for the CFS is
unrealistic. Affordable collection of the large amounts of data needed to
provide users with high-quality data at useful levels of geographic and
commodity detail will require innovative and less costly strategies.

Although the use of technology—for example, electronic reporting
using Web-based survey questionnaires—offers opportunities to im-
prove data quality and reduce both cost and respondent burden in sur-
vey programs, it is unlikely to result in the major cost reductions needed
to populate a national freight database of the type envisaged. In contrast,
passive data collection methods that take advantage of continuous elec-
tronic data streams from traffic-monitoring systems or mine transaction
data from EDI systems promise large quantities of data at low cost. The
purpose of the freight informatics initiative is to investigate the technical
and institutional aspects of such passive data-gathering approaches. While
current practical experience with passive data collection is limited, the
committee believes that without such alternatives to conventional surveys
the costs of developing a comprehensive national freight database will be
prohibitive. Furthermore, passive data collection may be the most promis-
ing approach for gathering the reliable data on shipment routing and time
of day required by many users. Given the importance of low-cost data col-
lection methods for the overall success of the framework initiative, the
committee would like to see an early emphasis on freight informatics pilot
studies as part of the framework implementation process.

Freight Data Synthesis*

Ideally, the national freight database will contain “real” data, gathered by
using a range of surveys and passive data collection methods, rather than
synthesized data generated by simulation techniques. However, partici-
pants in the November 2001 Saratoga Springs meeting noted that data
collection, storage, and distribution are expensive activities and stressed
that data users should make full use of available data and where possible

* The term “data synthesis” is used here to describe the generation of missing data by the use of
simulation techniques.
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“use analytical models to fill in data gaps” (Meyburg and Mbwana 2002,
23). Gathering the data needed to fill many of the current gaps will take
time and resources, and, at least in the short to medium term, the na-
tional freight database is likely to contain important amounts of syn-
thesized data. In the longer term, the replacement of much of the
synthesized data by real data should allow users to have more confidence
in the data they use to inform decisions.

Standard Survey Methodologies

The freight data needed for all proposed applications exceed current and
expected future capabilities of national freight data sources, as illustrated
by the examples given in Chapter 1. It is not clear that a national freight
database can, or should, provide the large amounts of data required to
capture the diversity of establishment sizes and inbound/outbound flows
tor all MPOs, counties, and local jurisdictions nationwide. Furthermore,
even within a category such as MPOs, there is considerable variability in
data requirements. For example, some MPOs require detailed data to
address serious congestion problems, whereas others have little need for
such information. In the committee’s view, the national freight database
should focus on providing a large number of users with frequently re-
quested data items—such as origin and destination, commodity infor-
mation (characteristics, weight, value), modes of shipment, routing and
time of day, and vehicle or vessel type and configuration.

The national freight database will form a foundation on which users can
build their own data sets. Thus, users concerned with regional markets and
metropolitan, county, and local issues will be able to supplement the na-
tional database with localized data to obtain the degree of geographic res-
olution they require. The inclusion of standard survey methodologies in
the national freight data framework is intended to assist users in generat-
ing supplemental data compatible with the national freight database.

The committee envisages that standard survey methodologies will ad-
dress survey design issues, including determination of the sample size
needed to provide the required level of geographic detail with an accept-
able degree of reliability. Different methods of data collection (mail, Web-
based survey, telephone, etc.) and anticipated response rates will also need
to be considered. To help ensure consistency, key items such as origin and
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destination will need to be clearly defined, as will standard categories of
truck type and size. Recommended best practices will address a range of
survey topics, including the use of commodity categories with the poten-
tial to “roll up or down” to broader or narrower categories. Advice will also
be required on assumptions about the first point of rest for freight ship-
ments and how to avoid double counting. Examples of well-designed sur-
vey instruments that have yielded quality data will be provided for guidance.

CHALLENGES IN IMPLEMENTATION

The purpose of this report is to provide a blueprint to guide the reengi-
neering of today’s disjointed patchwork of freight data into a more inte-
grated and useful national freight data program, rather than to describe
the detailed implementation of the framework illustrated in Figure 3-1.
However, the committee considers it important to highlight some of the
challenges likely to be faced in the implementation process. Some gen-
eral principles pertinent to this implementation are discussed in the fol-
lowing sections, and issues relating to data quality and timeliness, new
data collection opportunities, confidentiality, and the roles of the public
and private sectors are identified. Some specific issues that may well arise
during implementation of the framework are discussed in Appendix D.

General Principles

Although many current sources of freight data are far from ideal for the
purposes of freight transportation analyses, the national freight data pro-
gram will need to be developed in the context of these sources. The con-
tent and detailed structure of the data framework will evolve to reflect
research findings and practical experience, but there will be a continuing
need to provide consistent data for trend analysis. “Wiping the slate
clean” by initiating a set of totally new data collection programs risks
jeopardizing the ability to study trends in freight movements over time—
a subject of considerable importance for many investment and policy de-
cisions. Thus, implementation of the national freight data framework
will need to be an evolutionary, rather than a revolutionary, process that
builds on experience with a range of surveys, takes account of data clas-
sifications and standards, and establishes links to previous data sets for
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the purposes of time series analyses. The data in the national freight
database will also need to be updated on an ongoing basis. These updates
will need to take account of the evolving nature of the data framework
in such a way as to permit trend analyses.

Initiatives to modify or replace current surveys will need to recognize
the strengths and weaknesses of current data sources, as illustrated by two
examples. First, the CFS has been criticized because of its incomplete cov-
erage and lack of geographic detail. Nonetheless, because the CFS is cou-
pled to the Economic Census, response is mandatory and response rates
are correspondingly high (approximately 75 percent for the 1997 CFS).
Decoupling any successor to the CFS from the Economic Census could
well result in a reduction in response rate—and an associated deterioration
in data quality—unless an alternative mechanism could be established to
require response to the new survey. Furthermore, diverting resources
away from the CFS to other freight data initiatives could result in a re-
duced sample size and a resulting reduction in the usefulness of CFS
data. Nevertheless, new data collection initiatives could remedy some of
the deficiencies of CFS data, resulting in an overall improvement in the
coverage and quality of multimodal freight data.

Second, data sets from the Surface Transportation Board (Rail
Waybill Sample) and the Corps of Engineers already provide useful
carrier data on rail and waterway movements, respectively. Rather than
duplicate these efforts, it would seem appropriate for the national freight
data program to focus on filling gaps and providing better data where
current coverage is inadequate—for example, in the areas of motor car-
rier and air freight data.

Data Quality and Timeliness

Users need to have confidence in the data they use to inform decisions.
In particular, most users would like to have information on how data
were obtained, together with an estimate of their reliability. Although
the widespread use of various commercial databases demonstrates the
existence of a role in the marketplace for data that are not entirely trans-
parent, many decision makers indicated to the committee that they would
like to see a clear distinction made between real and synthesized data. Data
also need to be provided in a timely fashion if they are to be useful for de-
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cision making. Participants in the Saratoga Springs meeting observed that
government long-term planning now has to provide for infrastructure ca-
pacity needs and efficient operations with shorter lead times because of the
shorter life cycles of technology products (Meyburg and Mbwana 2002).
Short times for decision making require more complete and detailed in-
formation sooner than is provided by data sources such as the 5-yearly
CFS. The development of survey designs for the integrated program of
freight surveys will need to take account of these user requirements for
timely and reliable data.

The freight data business plan presented in Appendix A proposes mov-
ing away from periodic (5-yearly) surveys toward continuous surveys
to obtain more timely data for decision making. The motivation for this
proposed move is very similar to that which stimulated the Census Bureau
to develop the American Community Survey (ACS). Rapid demographic
and technological change meant that a static, once-in-a-decade snapshot
of the nation’s population was no longer a satisfactory basis for inform-
ing a wide range of policy decisions and the allocation of billions of
dollars of federal funds. Therefore, Census Bureau managers concluded
that the design of the decennial census needed to be simplified and long
form data collection made more timely in response to stakeholders’ re-
quests. The ACS development program, which collects demographic and
socioeconomic data in 3-month cycles, divides a huge nationwide work-
load into manageable pieces over a longer time frame, with the result that
data products can be released much sooner than under the conventional
episodic approach (Census Bureau 2001). From a development per-
spective, continuous surveys offer the potential to obtain timely feedback
on new data collection strategies and other survey design features, rather
than having to wait several years to learn how a new approach is working
in practice. Thus, if continuous data collection is adopted for the inte-
grated program of freight surveys, the committee hopes that relatively
rapid progress can be made in developing and refining survey designs.
The cost implications of a move to continuous data collection are depen-
dent on the details of the survey design (sample size, frequency, coverage,
and the like) and will require further study.

Research will be needed to optimize the designs of the proposed
rolling series of cross-sectional freight surveys. For example, a better
understanding of the changed (and changing) nature of commodity
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distribution patterns would inform the development of effective sam-
pling strategies. New business practices, such as freight logistics and
just-in-time manufacturing, have changed the nature and volumes of
goods shipped and the frequency, origins, and destinations of ship-
ments. Thus, while the movement of bulk goods (e.g., grains, coal, and
ores) still makes up a large share of the tonnage moved on the U.S.
freight network, lighter and more valuable goods (e.g., computers and
office equipment) now make up an increasing proportion of what
is moved (FHWA 2002). A better understanding of the patterns of
movement of these nontraditional commodities, possibly obtained
through analysis of ITS data, would help inform decisions about sur-
vey design, notably sampling.

Wherever possible, survey research in support of the national freight
data program should draw on the experience of public- and
private-sector organizations in the United States and overseas. For ex-
ample, there are valuable lessons about carrier surveys to be learned from
Canada’s National Roadside Study (NRS), a joint effort by federal and
provincial transportation officials to conduct roadside carrier surveys
capturing information on vehicle, cargo, trip, driver, and carrier for both
international and domestic intercity trips. The 1999 NRS collected in-
formation from approximately 65,000 truck intercepts at 238 data col-
lection sites spread across the Canadian road network. The surveys
attempt to provide much of the detailed geographic information needed
by analysts and planners. For example, data are gathered on highways
used, stops along the trip, international border crossings, provincial
boundary crossing points, and both trip and commodity origin and des-
tination in an effort to identify both carrier and shipper logistics.

The use of technology to collect survey data is expected to result in im-
proved data quality, with the possible added benefits of reduced cost and
reduced respondent burden. For example, Canadian roadside truck sur-
veys currently involve photocopying waybills for reference purposes. In
the future, it may be possible to take a digital picture of the truck with a
personal digital assistant to confirm the observations of those conducting
the survey. Web-based surveys also show promise for a range of applica-
tions. For example, the implementation of a Web-based questionnaire

> Further information on the NRS is available on the website of the Eastern Border Transporta-
tion Coalition (www.ebtc.info).
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for the 2002 Economic Census will allow businesses to extract data di-
rectly from their own spreadsheets rather than having to transcribe in-
formation onto a questionnaire form, thereby reducing the likelihood
of transcription errors. This electronic reporting is expected to signif-
icantly lower the respondent burden and associated reporting costs in-
curred by some large businesses, as well as save the Census Bureau both
time and money.°

During the early stages of implementing the national freight data
framework, the emphasis is likely to be on the quality and timeliness of
data in the national freight database, and particularly the data gathered
as part of the integrated program of freight surveys. The committee iden-
tified a clear role for BTS, as a federal statistical agency within the U.S.
Department of Transportation, to initiate and stimulate activities aimed
at improving data quality and timeliness. In this context, consideration
could also be given to including quality control procedures in the data
framework, perhaps by incorporating predefined performance mea-
sures against which to assess survey designs and evaluate the statistical
reliability of data sources.

In the longer term, the lessons learned from developing the freight
survey program are expected to inform the development of the standard
survey methodologies. Experience with the Canadian NRS suggests that
special efforts may be needed to encourage organizations to follow sur-
vey guidelines designed to generate quality data. While there is consen-
sus among the provinces that driver interviews should be conducted by
local staff familiar with regional travel and vehicle characteristics, im-
portant variations still occur. Different groups with different objectives
(enforcement, planning, policy making, etc.) gather the data, reflecting
each province’s reasons for participating in the NRS. Some focus on col-
lecting data on vehicle weight and dimensions for enforcement purposes,
and others focus on collecting data on trip details (origin and destina-
tion, highway used, border crossings) for planning purposes.” While
such differences are understandable, it is important to capture local de-
tail in a well-planned and consistent manner when national data for a
wide range of uses are collected.

©2002 Economic Census: Electronic Reporting (www.census.gov/epcd/ec02/ec02electronic.htm).
7 As reported by committee member Robert Tardif, Ontario Ministry of Transportation, during
committee discussions.
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Also in the longer term, the harmonization and streamlining of data
collection efforts should result in data quality improvements as data from
different sources are used to perform consistency checks and cumber-
some and error-prone data-gathering methods are superseded.

New Data Collection Opportunities

In the short term, conventional transportation surveys (shipper sur-
veys, carrier surveys, and the like) are expected to be the main source
of data in the national freight database. However, because such surveys
are frequently expensive and a burden on respondents, it will be im-
portant to identify and exploit additional data sources as the national
freight data program develops. New data sources may emerge in the
tuture, but the committee identified two current opportunities as po-
tentially promising—security data and passive data collection tech-
nologies.

Security Data

Concerns over national security may drive more timely and efficient col-
lection of freight transportation data, including real-time data on goods
movements and more detailed information on the nature and value of
shipments. Much of this information could be useful for modeling and
planning applications and for identifying opportunities to improve ca-
pacity utilization. However, the extent to which such security data will
be made available for nonsecurity applications is unclear. There is even
concern in some quarters that certain data currently available to the pub-
lic may no longer be generally accessible because of their potential to un-
dermine national security.

Regardless of the unanswered questions about access to security data,
the committee believes that the national freight data program could pro-
vide the Department of Homeland Security with important information
on freight movements. In particular, establishing a picture of normal
treight flows would be valuable as a baseline against which to identify
anomalies associated with possible security threats. In the committee’s
view, there are mutual benefits for BT'S and the Department of Home-
land Security in working together to ensure that (2) security data feed
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into the national freight data framework as far as possible within disclo-
sure constraints and (4) the framework is designed to support security-
related data needs.

Passive Data Collection

As discussed in the earlier section on the freight informatics initiative,
the national freight data program will need to take advantage of non-
survey data streams. Research will be required to investigate

* Opportunities offered by new technology for low-cost passive data
collection; and

* Methods for sampling and processing the large quantities of data
generated by monitoring and control systems that function 24 hours per
day, 7 days per week.

For example, the tracking of electronic transmitters on shipping con-
tainers may result in low-cost, high-quality data, but new data sampling
and processing strategies will be required to make the most effective use
of such large quantities of information.

Opportunities have already been identified for using ITS data for a
much wider range of applications than originally anticipated (see, for ex-
ample, BT'S 1998 and Margiotta 1998). Most I'TS systems are designed
to manage day-to-day or minute-to-minute conditions, and many of the
data collected for these monitoring and control purposes are not saved. If
ITS data are to be used in populating a national freight database, proce-
dures for data integration and archiving will be required. Legal issues, pri-
vacy concerns, and limitations on the use of proprietary data will also need
to be addressed. In the longer term, the possibility of developing I'TS fur-
ther to meet specific data collection needs may merit investigation.

The involvement of data providers in developing and implementing
new data collection methods is likely to be important to the ultimate suc-
cess of such efforts. For example, the trucking industry will need to be
involved in discussions about the possible collection of data from Global
Positioning System—based truck-tracking systems to ensure that pro-
posed approaches are not only technically feasible but also compatible
with normal operational practices.
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The committee recognizes that transitioning to passive data collec-
tion is “not a panacea” (BTS 1998, 18). Setup costs may be high, and the
availability of continuous data streams will necessitate innovation in data
management and processing. Nevertheless, passive data collection tech-
nologies are developing rapidly in coverage and sophistication and have
the potential to generate large amounts of useful, high-quality data at
low cost. Therefore, the committee anticipates that passive data collec-
tion is likely to increasingly replace active data collection (i.e., surveys)
as the preferred method for populating the national freight database. For
example, as I'TS and EDI data become more widespread, traditional sur-
veys are likely to become less important as sources of freight transporta-
tion data. The changing role of active and passive data collection
approaches is illustrated schematically in Figure 3-2.%

The relative importance of active and passive data collection methods
is likely to vary across modes of transportation as different modes em-
brace new technologies in different ways and on different schedules. For
example, rail and marine carriers are already fairly advanced compared
with other modes in implementing EDI. Thus, EDI may provide
useful data for these modes in the relatively short term but may not cap-
ture a representative sample of freight movements by all modes of trans-
portation for some years to come.

Figure 3-2 is also likely to look somewhat different for different data
items. For example, because current truck detection systems can provide
vehicle counts and information on vehicle type and speed, passive data
collection could provide a high percentage of such data in the near term.
However, these detection systems cannot determine the commodity
being carried, so such information will need to be collected by active
means, such as roadside surveys, pending the development of more so-
phisticated detector technology.

In the committee’s view, a phased approach to exploring the poten-
tial benefits of EDI and other electronic data streams offers important
advantages. Useful data may be obtained in the relatively short term, and
the lessons learned can be applied in subsequent development—for ex-
ample, as other modes adopt EDI or as sensors used in passive data col-
lection devices become more sophisticated.

8 Figure 3-2 is identical to Figure A-2 of Appendix A.
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Figure 3-2  Schematic representation of the roles of various data sources
over time. Source: A paper prepared for the committee by R. Donnelly

(Appendix A).

Confidentiality

The need to safeguard the confidentiality of data providers—and in par-
ticular to protect commercially sensitive information—will be critical in
determining how data in the national freight database are made avail-
able to the public. Federal agencies such as the Bureau of Customs and
Border Protection and the Census Bureau already collect data that could
be useful for transportation analysts, modelers, and planners. However,
legal limitations protecting the confidentiality of individual establishments
prevent the release of raw data on freight movements and shape the pre-
sentation of data released to the public. These limitations are essential to
obtaining the cooperation of data providers, without whose input survey
programs such as the CFS would not be possible.

To meet the needs of users, particularly at state and local levels, the
national freight data framework is intended to provide opportunities for
improving the geographic resolution and level of commodity detail of
treight data. However, a lack of accompanying measures to safeguard the



70 A CONCEPT FOR A NATIONAL FREIGHT DATA PROGRAM

competitive position of individual firms and protect the confidentiality
of data providers would be a fatal flaw in any efforts to implement the
framework. Therefore, the committee considers it essential that a re-
search effort to examine options for ensuring the necessary levels of con-
fidentiality be initiated as one of the first steps toward implementation
of the framework. Data providers will need to be involved in discussions
of confidentiality requirements to ensure that proposed approaches ad-
dress their concerns.

Research into confidentiality protection is likely to focus on a variety
of models already in use or proposed. For example, limited data from the
Rail Waybill Sample are available in a public use file, but more detailed
information can be provided to certain parties upon approval by the Sur-
face Transportation Board.” For example, data may be provided to a
contractor who has been asked to prepare investment advice for private-
sector clients, but the clients themselves do not have access to the raw
data. A particularly interesting model from the perspective of the na-
tional freight database is the hierarchical access system being developed
tor the ITDS. The ITDS will distribute standard data to federal agen-
cies, but each agency will receive only information relevant to its mis-
sion.’ In the case of the national freight database, such varying levels of
access to the data could eventually be provided through an interactive
database system.

Other possible research areas include the application of disclosure
limitation methods (see, for example, NRC 1993) and ways of protect-
ing the confidentiality of items in electronic data streams being mined
for passive data collection.!

Roles of Public and Private Sectors

Implementation of the proposed national freight data program will re-
quire the participation of a variety of public- and private-sector organi-
zations at various levels. The former group will include federal agencies,

9 Access to nonpublic use rail waybill data is automatically granted to state governments. Access
is granted to other parties on a need-to-know basis.

10ITDS Background (www.itds.treas.gov/itdsovr.html).

1 In February 2003, BTS inaugurated a series of seminars to discuss confidentiality and access
issues. Further details are available on the agency’s website (www.bts.gov/confidentiality_
seminar_series/index.html).
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state departments of transportation (DOT's), MPOs, and local jurisdic-
tions. The latter will include consulting companies, representatives of
different modes of transportation, shippers, receivers, third-party logis-
tics companies, and academic researchers. Since much of the nation’s
freight transportation infrastructure is privately owned and almost all
freight is carried by private firms, industry involvement will be critical to
the success of the national freight data program.

In view of the diverse participation, broad scope, and complexity of the
proposed program, the committee believes that federal government lead-
ership will be needed to provide a key link among participants and to co-
ordinate their activities. Federal government leadership does not imply
that the federal government should bear the full financial burden of the
national freight data program. For example, the Canadian NRS is coor-
dinated at the federal level by Transport Canada but involves cost sharing
with DOTs in the Canadian provinces and U.S. border states. The provin-
cial DOT's are responsible for all data collection and related quality as-
surance. For both the 1995 and the 1999 NRS, a memorandum of
understanding between Transport Canada and the provincial DOTs ad-
dressed areas such as study objectives, the federal formula for cost sharing,
survey design, standardization of data collection processes, and data pro-
cessing and dissemination. Similar approaches aimed at sharing costs and
responsibilities among participants in the proposed national freight data
program may merit investigation.

The freight data business plan presented in Appendix A suggests that
BTS should be responsible for coordinating data collection activities to
populate the national freight database; other organizations (private sec-
tor, state DOT's, MPOs, carriers, etc.) should be responsible for the col-
lection and synthesis of supplemental data. The committee agrees in
principle with this broad division of responsibilities between the federal
government and other parties, although it recognizes that the detailed as-
signment of responsibilities will need to be worked out as part of the
process of implementing a national freight data framework.

Experience with national surveys such as the CFS indicates the value
of federal government involvement in providing transparent “core” data
that are widely used by many different groups for a variety of purposes.
For example, CFS data are used by the private sector to develop value-
added data products, such as the Transearch database from Reebie
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Associates and customized state and local databases constructed by con-
sultants for specialized studies. The committee believes that the collec-
tion of specialized data is generally better left to organizations outside
the federal government but considers it important for the national
freight data framework to facilitate the linkage of such supplemental
data to the national freight database.

Implementation of the national freight data framework will provide op-
portunities for various organizations to build on their strengths and expe-
rience in areas such as survey design, data collection, and data analysis. For
example, a federal statistical agency such as BTS could play a key role in
researching new sampling strategies for passive data collection systems and
in developing standard survey methodologies to guide supplemental
data collection efforts. Similarly, the Federal Highway Administration
(FHWA) and a number of private-sector organizations have developed
expertise in data fusion through their work on the FHWA Freight Analy-
sis Framework policy analysis tool. This expertise could be valuable both
in developing the national freight database and in combining national and
supplemental data for specialized applications.

The proposed framework includes a feedback loop from data users to
the freight data advisory committee. This feature is intended to encour-
age ongoing dialogue between the advisory committee and data users to
inform development and refinement of the national freight data program.
A variety of feedback mechanisms will likely be needed to accommodate
the diverse data users. Options include a feedback button on a website
that allows users to send comments by e-mail, as in the case of the Vehi-
cle Inventory and Use Survey, and meetings to facilitate the interchange
of ideas among users and those responsible for survey development and
design. The committee envisages the private sector playing a particu-
larly valuable role in providing feedback, given its importance to the
transportation enterprise as a whole and the underlying need to ensure
confidentiality within the national freight data program.

A number of private-sector organizations currently provide freight
data to meet specific client needs. The committee envisages that activi-
ties of this type will continue within the broad context of the national
freight data program, which will need to recognize the private-sector role
in selling value-added data to meet client requirements. In some in-
stances, these data may be less transparent than those in the national
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freight database; for example, different firms may fuse data sets differently
using proprietary techniques for specific applications.

Implementation of the national freight data framework will require
careful consideration of the roles of public- and private-sector parties
in data fusion and synthesis to ensure that the desired levels of trans-
parency are maintained and that users have access to unambiguous in-
formation on data reliability. Figure 3-1 indicates that it will be
necessary to fuse data from the freight informatics initiative with sur-
vey data to populate the national freight database. This fusion process
may be complicated by two factors. First, some of the freight infor-
matics data—ITS data, for example—may not represent a random
sample. Therefore, it will be necessary to develop statistical methods
for fusing survey data collected from a random sample of respondents
with nonrandom “informatics” data. Second, some of the data may not
be collected by federal government agencies. When fusing such data
with data from federal government surveys, it will be important to
ensure that the sources and reliability of the resulting data are clearly
reported. Under certain circumstances, private-sector groups could de-
cide to follow the federal government lead in disclosing more infor-
mation about the origin and reliability of their proprietary data.
However, the extent of any such disclosure is difficult to anticipate.
Thus, conferring the imprimatur of the federal government on fused
data from a combination of federal and nonfederal sources could be po-
tentially misleading to users whose expectations for federal govern-
ment data are based on experience with the CFS and similar surveys.
In the committee’s view, the public- and private-sector roles in a vari-
ety of data fusion activities merit further discussion.

Figure 3-1 also suggests that data synthesis should be the responsi-
bility of parties outside of the federal government. Such data synthesis is
a very different exercise from the data imputation performed during the
analysis of raw survey data.!? In the committee’s opinion, there may be
benefits in different groups making different assumptions and using dif-
ferent methods to obtain results aimed at meeting diverse user needs. As

12 A process of imputation may be used to fill gaps in survey data resulting from item nonre-
sponse. For example, when a survey question is unanswered or the response provided fails com-
puter or analyst edits, the missing or erroneous value in a respondent’s survey questionnaire
may be replaced by a predicted value obtained from an appropriate model.
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noted earlier, the private sector has traditionally played an important role
in developing data sets to meet the specialized needs of a range of users.

In the committee’s view, detailed definition of the public- and private-
sector roles in implementing the data framework would be premature at
this conceptual stage of the national freight data program. For example,
decisions about strategies for protecting the confidentiality of data providers
will be important in determining who has access to what data. Levels of
data access will, in turn, largely determine who is in a position to under-
take data-processing activities requiring access to survey microdata. Some
data providers would like to see data stripped of any identifiers before
being given to a regulatory agency such as the U.S. Department of Trans-
portation. If implemented, this approach would have important implica-
tions for the development and maintenance of the national freight database.

NEXT STEPS

In the committee’s view, the conceptual plan for a national freight data
program presented in Appendix A is a goal toward which BTS and oth-
ers should aspire in seeking to respond to the recommendations of the
2001 Saratoga Springs conference. The committee recognizes that
achieving the desired objective—a comprehensive picture of goods
movement in North America—will take time and require considerable
effort and resources. It is apparent from the preceding discussion that
implementation of a national freight data framework will require care-
tul analyses of various options to map out an appropriate strategy. Many
technical and institutional issues will require investigation, and program
planning, development, and management capabilities will be needed to
help ensure the necessary continuity of effort. The committee’s recom-
mendations address the initial programmatic and technical steps re-
quired to move forward with the implementation of a national freight
data program.
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Appendix A
A Freight Data Business Plan

Rick Donnelly, PBConsult, Inc.!

The goal of a national freight data program is to make the freight trans-
portation system as efficient, safe, and secure as possible through informed
planning and investment decisions. These goals cannot be reached with-
out information about the magnitude and economic importance of freight
flows at the national, regional, and urban levels. However, this informa-
tion is not readily available. In this appendix, a national freight data pro-
gram that will meet the needs of transportation planners and decision
makers at the local, state, and federal levels is outlined.

PROBLEM

The safe and efficient movement of freight has become a significant
transportation policy issue. The contribution of freight to a regional

! This appendix was prepared by Rick Donnelly with extensive input from the committee.
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economy and the role it plays in the nation’s economic competitiveness
have become important topics at all levels of government. Productivity
gains realized by industries over the last 15 years are in part a result of im-
provements in transportation infrastructure, deregulation, technology, and
business process improvements such as supply chain logistics. Improv-
ing the efficiency of freight movements will be necessary to permit fur-
ther increases in productivity.

Congestion in urban areas is now seen as an impediment to economic
competitiveness. For this reason, analysts are increasingly called upon to
document the economic contribution of freight and the costs and bene-
fits associated with public—private partnerships and infrastructure in-
vestment. However, the factors, agents, and dynamics associated with
freight movements are complex and often affected by labor, pricing, and
regulatory mechanisms. For example, although most of the nation’s
freight transportation assets are privately held, freight often moves upon
or through publicly provided infrastructure.

Most communities lack information on freight flows or an apprecia-
tion of the impact of freight movement on their local economy and
transportation system. The regional nature of freight flows and the con-
nections of these flows between metropolitan areas are often not under-
stood. Data from the national level cannot inform local policy making,
both because of the data’s focus on the state level and lack of integration
across various modal and industry sources. Thus, transportation planners
currently lack the information necessary to inform decision making, with
the result that the utilization of funds and resources is often inefficient
and uncoordinated.

POTENTIAL CLIENT BASE

For the purposes of this business plan for a national freight data program,
the primary clients are public-sector transportation planners and policy
makers at the local, state, and federal levels. These clients include plan-
ners seeking to understand and forecast freight flows and their economic
significance, as well as officials concerned with state and federal taxation,
regulation, and monitoring. The data must also be useful to policy re-
searchers in universities. Other clients include the private sector, which
has many of the same information needs as government and would be well



78 A CONCEPT FOR A NATIONAL FREIGHT DATA PROGRAM

served by data programs that enable companies to identify underserved
or emerging markets and clientele. The needs of this sector should be
taken into account in the design of a freight data program. Informa-
tion that helps private enterprise make more profitable investments
would contribute to making the entire transportation system more ef-
ficient and competitive. In the longer term, such a national freight data
program would foster better joint decision making and public—private
financing.

ASSESSMENT OF THE COMPETITION

There are several sources of freight transportation data in the public and
private arenas. Most of them focus on intercity and international move-
ments by rail and marine modes of transport, although they vary widely
in purpose, scope, extent, and level of detail. Public-sector sources in-
clude the Commodity Flow Survey (CFS), the Vehicle Inventory and
Use Survey (VIUS), rail waybill statistics, foreign trade data, and traffic
monitoring data. Private-sector sources include the Port Import Export
Reporting Service (PIERS) from the Journal of Commerce and the
Transearch data from Reebie Associates. These sources are adequate to
meet the needs for which their data are collected, but users face difficul-
ties in combining and comparing data from the different sources because
of incompatible metrics and definitions.

Only two sources of data on domestic freight transportation—the
public CFS and the private Transearch database—attempt to depict a
picture of freight movements by all modes of transportation at the na-
tional and state levels. Both have the potential to illuminate trucking,
intermodal, and container flows. Therefore, to be considered viable, al-
ternatives to these sources should add significant value to what CFS and
Transearch already provide.

The CFS is conducted as part of the Economic Census. It is jointly
tunded by the Census Bureau of the U.S. Department of Commerce and
the Bureau of Transportation Statistics (BT'S) of the U.S. Department
of Transportation (USDOT). In its current form, the CFS was con-
ducted in 1993 and 1997. The 2002 survey is in the field, and results are
expected to become available in 2004. The CFS surveys shippers from

selected mining, manufacturing, and wholesale firms. As such, it can
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capture only a part of total freight movements. Moreover, available evi-
dence suggests that it significantly underreports international trade
movements.

The high cost of the CFS, coupled with a sense of dissatisfaction
among users with several of its aspects, has prompted BTS to examine
alternatives. In November 2000, the bureau sponsored a Freight Data
Round Table in Washington, D.C., to solicit input on the program’s
tuture. The CFS was widely viewed as very important to the partici-
pants, who represented a broad spectrum of users. They reported that
the data were essential for a number of transportation planning, regu-
latory, and research activities at the local, state, and federal levels. How-
ever, dissatisfaction with several aspects of the CFS emerged. The
timeliness of the data’s availability, the geographic scale of reporting,
and the imperfect coverage of the shipper industry were cited as key
limitations of the data. Many of these same issues were raised a year
later in Saratoga Springs, New York, at the conference “Data Needs in
the Changing World of Logistics and Freight Transportation.” Par-
ticipants in both meetings underscored the importance of consistent
and comprehensive freight data. These information needs and the
growing dissatisfaction with the content and coverage of CFS data have
prompted BTS to reconsider how freight data are collected, summa-
rized, and disseminated to its customers.

The Transearch database is maintained and distributed by Reebie As-
sociates. Data are available for purchase at many different levels of modal,
geographic, and commodity detail. Historically, these data have been
available only at the state level, probably owing to their basis in the CFS
and other public sources. Data at the county level have become available
more recently. The limitation of these data has more to do with what is
not known about them. The vendor fuses public data sources and aug-
ments them with information it collects from carriers and shippers. How-
ever, little more is known about how the database is constructed. The
Transearch data appear to offer little insight into container traffic and
only limited information on intermodal movements. Despite these limi-
tations, the product is widely used by transportation planners at all levels

2 Meyburg, A. H., and J. R. Mbwana (eds.). 2002. Conference Synthesis: Data Needs in the
Changing World of Logistics and Freight Transportation. New York State Department of
Transportation, Albany. www.dot.state.ny.us/ttss/conference/synthesis/pdf.
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of government. Reebie Associates is the market leader in providing such
data to the public sector and presumably to the private sector as well. The
Transearch data are the yardstick by which any alternative initiative
should be measured.

THE INFORMATION GAP

At present, holistic data on freight flows at the local level are virtually
nonexistent. State and metropolitan agencies rarely collect data on freight
movements, and fewer still use forecasting or operational models to assess
their area’s needs. Thus, there is a major unfilled need for data on freight
movements by all modes of transportation in greater geographic detail
than is provided by most national data sets. Such data would illuminate
flows in urban areas as well as between them.

A further problem is the lack of comprehensive freight data covering
all modes. In particular, the largest and fastest-growing segments of
the transportation market by almost any measure—motor carrier flows,
truck—rail combinations, and containerization—are not well covered by
any existing efforts. Furthermore, all competing data sources are beset
with incompatibilities, ranging from how commodities are classified to
modal definitions to how the data are reported. The lack of integration
of data frustrates users who are trying to combine data to summarize total
freight demand by all modes. An obvious solution would be to work with
the vendors to standardize definitions. However, preliminary contact with
many vendors revealed that most seem content with the current structure
of their products and are, at best, indifferent to the idea of harmonized
modal, commodity, and flow metrics. A product capable of incorporating
information from these third-party sources would be a significant advance
that none of the products alone could match.

All available freight data are affected by a fundamental conflict be-
tween confidentiality and utility. Almost all users of the data are frus-
trated by the data’s coarse spatial resolution, which makes the data
incapable of usefully informing analyses at the scale of most appraisals.
However, the data’s level of abstraction is not arbitrary. Most data are
provided by private firms with a legitimate business need to protect the
confidentiality of their customers. Access is closed to the raw data that
would otherwise provide public-sector planners with data at the scale
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they seek. A product capable of resolving this conflict would have
tremendous utility.

As a result of the deficiencies outlined above, decision makers in the
public and private sectors lack important and relevant information on
freight flows. Meeting the information needs of the entire spectrum of
users is well beyond the capability of any single data provider. However,
there are basic elements of information that are useful to almost all users
and investors. These include the origin, destination, intermediate stops,
weight, frequency, commodity classification, modes of transport and in-
terconnectivity, and value of the shipment. Additional data that reveal
differences between long- and short-haul shipments are important, as
are data about routing. These data will usefully inform public-sector
planning and policy making, while providing limited and potentially less
useful information to the private sector.

PRODUCT DEFINITION

This plan for a national freight data program builds upon innovative
ideas from both the BTS-sponsored Freight Data Round Table and
the Saratoga Springs conference (see above). It outlines the program’s
essential elements and adds several components that have not previously
been considered. The magnitude of the freight data problem hinders at-
tempts to create a single data source or program capable of addressing all
needs. Indeed, there is a readily apparent need to create an architecture’
or high-level context within which to place a candidate freight data pro-
gram. A high-level view of the proposed architecture for a national
freight data program is shown in Figure A-1. An advisory committee
will oversee the detailed design of a multifaceted survey program. The
survey programs would be supplemented with data from other sources
and data derived by synthetic techniques. The resulting databases would
be made widely available to the user community, whose comments and
teedback would help inform the evolution of all parts of the architecture.

The goal of such a freight data program will be to provide a timely,
comprehensive, and consistent database of multimodal freight flows in

3 The word “framework,” which was used throughout the committee’s report, has the same
meaning as “architecture” as used in this appendix.
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Figure A-1 Proposed architecture of a national freight data program.
(BTS = Bureau of Transportation Statistics; O-D = origin—destination;
DHS =Department of Homeland Security; MPO = metropolitan planning

organization; state DOT = state department of transportation.)

North America. The data will include domestic as well as international
flows. It must be capable of providing data at varying levels of geogra-
phy. The program will be developed over time; the program design and
quick implementation of carrier surveys will be undertaken first. The de-
sign of more complex components, such as establishment surveys, will
be carried out in later years.

Several components of the system will be necessary for meeting
these goals.

National Freight Data Architecture

An ideal data program will encompass several surveys and establish link-
ages to other databases. Careful design of an overall architecture that will
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facilitate the access to and fusion, reporting, and maintenance of these
data will be essential. The architecture will also specify future direc-
tions for the program. It is anticipated that the eventual program goal
will be to depict the movement of goods through the entire supply
chain, although the initial work may only capture many of the same
segments of freight flow as do current surveys. An important part of
the data architecture will be the description of supply chain linkages
and the data required to understand them.

An Integrated Program of Freight Surveys

This program will replace the CFS and the survey’s singular emphasis
on shipments from selected industries. It will attempt to capture a
wider range of freight movements by expanding its sampling frame to
include receivers as well as shippers and samples from all sectors of the
economy. Moreover, it is recommended that this program be con-
ducted continually. Despite the intuitive appeal of panel surveys, it is
suggested that the freight surveys be structured as a rolling series of
cross-sectional surveys rather than a time series of selected establish-
ments. The resulting data will be summarized at the state and metro-
politan area levels, as is currently done for the CFS. Other survey
programs, such as the American Community Survey, have successfully
transitioned to rolling sampling, and this experience could be useful
in implementation of continuous surveying by a national freight data
program.

An important departure from the current CFS will be the availability
of microdata for planners and researchers with sensible but sufficient
safeguards to protect the privacy of the parties involved in the surveyed
transactions.

It is envisioned that the program will initially be capable of collecting
a sample as large as that of the current CFS. This will probably be ade-
quate for reporting the universe of freight movements in North America,
but only at the state or regional level. The sampling frame necessary to
capture comparable data at the county or subcounty level, even for a few
states, would far exceed the resources likely to be made available for such
a program. This major limitation will be overcome in two important
ways, which are discussed next.
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Freight Data Synthesis

It is impractical to design a survey program capable of meeting the
needs of all transportation planners across the country. A synthetic
process of generating these data—especially in the short term before
all of the different but complementary surveys become fully operational—
offers a tractable compromise. A variety of simulation techniques can
be employed that provide flexibility to accommodate data needs on an
individual case basis, permitting the use of all available local data as
well as relevant third-party sources. A port city, for example, might
place particular emphasis on intermodal accessibility and the cluster-
ing of transportation firms near it, as the cities of Portland and Los
Angeles have recently done.

Data synthesis would provide the same type of information available
from the different surveys but at the local or subregional level. Con-
straints can be imposed to match urban cordon counts, Highway Per-
formance Monitoring System data, or just about any other source of
information. A likely scenario would involve the use of economic input—
output tables to help allocate flows by commodities to the appropriate
producing and consuming industries in an urban area. Other information
sources, such as the VIUS, might provide marginal distributions to help
condition each simulation.

Synthetic data will also be capable of illuminating gaps in the cover-
age and content of the different freight surveys. This will allow adjust-
ments in the survey instrument, methodology, and sampling frame. The
ongoing nature of the national freight data program will allow these
changes to be made quickly. For example, the data collection process in
urban areas might be augmented with data on the local economy. Changes
in the local economy would trigger adjustments in both survey method-
ology and synthesis.

Freight Informatics Initiative

Electronic data interchange and automated data collection methods have
the potential to greatly reduce the cost and respondent burden associ-
ated with data collection. However, currently operational systems are
tailored to individual firms and lack linkages to the type of information
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typically used by planners, such as origin, destination, mode and inter-
modal connections, and commodity classification. Moreover, these sys-
tems are currently deployed more often by carriers, who may have only
incomplete information on commodity classification or no knowledge of
the shipment’s place in the overall supply chain.

The freight informatics initiative would examine the institutional and
technical issues surrounding electronic data collection and its potential
for use in freight data collection. It is envisioned that a prototype system
will be designed and placed into limited field testing. Linkages with in-
telligent transportation system (I'TS) efforts at USDOT and other agen-
cies will permit the program to benefit from the considerable progress
that has already been made in commercial vehicle operations and elec-
tronic data interchange initiatives.

Standard Survey Methodologies

The freight data programs suggested here and other federal initiatives
will improve the quality of data and information available. However,
they are unlikely to meet all the data needs of local users, particularly
those states and urban areas that want to construct freight travel mod-
els or conduct detailed corridor or facility studies. Many of these agen-
cies have little or no experience in designing and conducting freight
surveys.

A standard survey practice would enable states and urban areas to ex-
pand the freight survey samples in their jurisdiction so they can gain ad-
ditional local information to complement the national survey. A similar
approach has been successfully adopted for the National Household
Travel Survey. This task will involve the development of standard pro-
totype survey instruments and methods for urban areas. The consistent
data that can be harvested as a result will be useful at both the local and
the national levels and will facilitate improvement of both the national
freight database and data synthesis procedures.

Summary

The interactions among these parts of the national freight data program
are shown in Figure A-1. The national freight data design defines the
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Table A-1 Timing of Business Plan Implementation

Immediate Actions
(this fiscal year)

Short-Term Actions
(14 years)

Long-Term Actions
(5 years and beyond)

Development of the
national freight
data design

Begin mining and
publishing
existing ITS data

Refinement of the national
freight data design

Design and begin carrier
survey program

Design and begin distributor
survey program

Design and pilot test freight
informatics

Begin data synthesis

Continued refinement of the
national data design

Continued refinement and
conduct of carrier and
establishment surveys

Full implementation of freight
informatics initiative

Design and implement shipper
and receiver surveys

Refine and continue data
synthesis

100%

80%

60%

40%

20% A

Percent of data from each source

Active data collection

(survey programs)

Synthetic data

Passive data collection
(EDI, ITS, informatics)

0% T
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Year

2009 2010 2011 2012

Figure A-2 Schematic representation of the roles of various data

sources over time.
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various components of the survey program, some of which may be de-
veloped sooner than others. A notional view of the timing of each part
of the architecture is shown in Table A-1. The resulting database will
evolve over time. For reasons of constraints on cost and knowledge, there
will always be a role for data synthesis in the process. This will be espe-
cially true in the program’s early years, before enough survey data can
be acquired to portray a statistically valid picture of freight movements,
especially at the metropolitan level or between urban areas. This process
is illustrated in Figure A-2. As electronic data collection and the mining
of real-time transaction data become more commonplace, the impor-
tance of traditional surveys and data synthesis can be expected to dimin-
ish. The former will still be the most efficient means of gathering data
in some instances, while the latter will always have a place in generating
data that cannot be measured in society.

BTS can play an important role in a national freight data program.
With its mission and resources, it has the capability of defining an
agenda for freight data collection and dissemination and the means of
implementing it.

BENEFITS

A national freight data program will provide better-quality and more
complete information than is currently available through any existing data
source. It will address needs that cannot be met through any combination
of currently available freight transportation data, whether provided pub-
licly or privately. The data synthesis element of the program will focus on
providing the timely data needed to inform planning and investment de-
cisions at urban and local levels. When analytical requirements dictate
higher levels of accuracy and precision, these synthetic data will offer in-
sights that can then be supplemented with locally collected data.



Appendix B

Review of Freight Survey
Collection Techniques

Rick Donnelly, PBConsult, Inc.

The movement of freight is the economy in motion. Firms and households
trade with and compete against one another in the marketplace. The mar-
ketplace in which many firms operate today is truly global. Almost every
person and business in the world obtains goods and services that are pro-
vided through a supply chain whose inputs come from around the world.
Firms use information technology to make real-time adjustments to pro-
duction and inventories, the latter of which may be stored in “rolling ware-
houses” of containers, trucks, and railcars.

Transportation planners in both the public and the private sectors
need to understand the dynamics of freight if they are to wisely allocate
resources designed to improve the efficiency and safety of freight move-
ments. These movements are considerably more complex than person
travel in urban areas and change far more quickly than do commuting
patterns. The picture is further complicated by the recent emergence of
supply chains, which portray the often lengthy process of production in
a spatial context. A few chains are very short, as in the case of fresh fish
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taken from the dock to a nearby restaurant for consumption that evening.
The production of automobiles and aircraft is at the opposite end of the
spectrum. They are assembled from components produced in many dif-
terent places, which are in turn made up of smaller components from
other suppliers. The production of a single automobile is contingent on
parts supplied by hundreds of vendors, who move their products to the
final assembly point.

The importance of understanding supply chains can be illustrated fur-
ther by considering foods on the shelves of supermarkets. They are almost
always shipped from the initial producer to a regional distribution center.
There they are assembled for delivery to the local supermarket. The move-
ment from initial producer to distributor is often invisible to decision mak-
ers in local communities, who encounter trucks making the rounds from
the few distribution centers to many local supermarkets. Upset about con-
gestion, they wonder why more shipments cannot be pushed back onto
rail. The movement from initial producer to distributor might be a candi-
date for intermodal shipment. But the comparatively short end of
the chain from distributor to retailer, which might amount to 20 miles—
the contributor to congestion in the urban area—most certainly is not.

It is only with a complete picture of how freight moves through the
transportation system that policies and investments can be formulated
that will enhance the economic competitiveness and reduce the costs as-
sociated with freight transportation. The need for information on how
the freight transportation system operates is readily apparent. Most
transportation agencies, especially those in the public sector, play no role
in the production or consumption of the freight. Thus, what they know
about it must come from direct observation, usually in the form of user
and carrier surveys.

The sheer complexity and number of agents involved in even a smaller
supply chain make a single survey process that would illuminate all parts
of it impossible to design. Different parts of the chain operate at differ-
ent spatial and temporal scales and involve different business processes.
A multitude of agents influence freight movements, including the ship-
per, receiver, customer, carrier, regulator, and distributor. Each makes
travel choices or influences those made by others at one or more points
in the supply chain. Moreover, many of these agents have limited or in-
complete knowledge of the factors influencing the choices made by the
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other agents. Thus, in order to understand the system as a whole, one
must examine and synthesize information from each major step in the
supply chain. The challenge in collecting such information is to acquire
it as efficiently as possible, without disrupting the target of interest.

Freight transportation surveys are typically carried out at the places
where goods are produced or distributed, since they tend to be relatively
small in number and easy to locate. At least three classes of survey are
used to collect data at these points of concentration. Establishment sur-
veys typically target the producers and consumers of goods. Historically,
there has been a much greater emphasis on understanding producers
than consumers, since the former are considered the linchpin of the
economy, while the latter are often considered as a large and widely
spread marketplace. Distributor surveys can capture information on
goods movement through intermediaries, a fast-growing segment of the
transportation industry. Both can be supplemented with information
from carrier surveys. These surveys are focused on the physical agents of
distribution, the business patterns of which are felt in terms of flows on
the transportation network. The key benefits of each of these approaches
are discussed in the following sections.

ESTABLISHMENT SURVEYS

Freight flows reveal the patterns of trade between firms and households
in the marketplace. Collecting data from one or both ends of this trans-
action makes sense for a number of reasons. One of the most important
is that it allows generalizations from the survey to be applied to the econ-
omy or local marketplace as a whole. If something is known about the
shipment of widgets from surveys of a few factories that produce them,
the total traffic of widgets can be inferred by simply counting the num-
ber of widget factories and ascribing the observed behavior to all of them.
Many commodities are produced by only a small number of firms but
consumed by a larger population. Collecting data at a few locations (the
producer) is far more efficient and less costly than attempting to capture
the same data at the much more diffuse level of the consumer.

Most establishments both produce and consume goods. Thus, they
are both shippers and receivers. If the economy is assumed to be a closed
system, a survey at either location can be assumed to illuminate the same
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patterns of movement between them. Aside from the obvious differences
in scale at each end, there are some subtle differences that distinguish
the two types of establishments.

Shipper surveys are often favored because shippers tend to be fewer in
number, easier to classify and characterize, and easy to identify and locate.
In addition, they are often considered the true drivers of the economy.
Shippers usually either own the means of transportation to the customer
or have a distribution manager who is familiar with the details of how the
goods are shipped. The goods they produce are most often identified with
the sector of the economy they belong to. Food companies produce food,
for example, and paper is produced by paper companies. Thus, linking
the output of firms segmented either by commodity produced or their in-
dustrial classification is typically a simple exercise. Finally, the production
cycles of firms often result in fairly regular intervals of shipments.

Shipper surveys have typically been oriented toward firms in the min-
ing and manufacturing sectors of the economy, under the assumption that
such firms produced the majority of goods transported by freight carriers.
This was probably a valid assumption 25 years ago, before industrial con-
solidation became common. Many industries were vertically integrated
and produced most of the components of their products. The automobile
industry is an example of such a business model. Until recently the indus-
try not only produced the final product but also all of the intermediate
products within it, such as a upholstery, glass fixtures, stereos, tubing and
hoses, batteries, and the like.

The shipment from the shipper to the receiver was thought to por-
tray most of the time and distance traveled between production and
consumption of most goods. Even when a manufactured product was
sold through intermediaries, such as wholesalers and retailers, they typ-
ically were located close to the ultimate consumer of the product. This
may still hold true for certain types of commodities, but it is no longer
universally true.

The advent of supply chain logistics has all but eliminated the ability
to understand freight movements through shipper surveys. A recent
study of trucks crossing the U.S.—Canada border revealed that half were
bound to or coming from a warehouse, distribution center, or trans-
portation terminal. Indeed, almost a quarter of the trips were between
such transshipment points on both ends of their journey. The shipper is
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rarely visible in these transactions. Moreover, a shipper survey can cap-
ture information about exports to other countries, but these transactions
are often handled by a domestic intermediary who is characterized as the
receiver of the goods. Finally, in a supply chain environment many ship-
pers produce only parts of a larger product, one that may undergo sev-
eral incremental stages of assembly before it is ready for delivery to the
final consumer.

Many planners wishing to better understand freight have advocated
surveying receivers in addition to or instead of shippers. While the uni-
verse of consumers is far larger than the universe of producers, it has been
argued that their purchasing decisions directly determine the level of
goods being moved. Moreover, it is thought that the presence of thou-
sands of receivers in urban areas, each consuming goods produced by
several sectors and in relatively small increments, gives rise to the large
number of urban truck movements. Such urban truck movements are
seen as both major contributors to and victims of congestion. Many an-
alysts have pointed out that almost all of the inefficiencies of the trans-
portation network are encountered in congested urban areas, which
receivers are more sensitive to than shippers.

Receiver surveys can reveal the mix of goods consumed by firms and
households, including goods purchased from abroad. Given the large
deficit of trade in America, where imports amount to three to four times
exports of merchandise, this constitutes a significant portion of goods
movement that cannot be captured in shipper surveys. The trend toward
globalization and the transition of the U.S. economy from industrial
production to a service economy underscore the importance of foreign
imports in the domestic supply chain.

The sheer number of consumers in the economy is a significant lim-
itation to the use of receiver surveys. A single truck leaving a factory may
deliver goods to a handful of intermediate destinations, each delivery in
turn being divided into many individual shipments to the final con-
sumer. Thus, hundreds of surveys of receivers would need to be carried
out to capture the information about the output of a single factory. Many
final consumers are households. Individual households may only pur-
chase durable manufacturing goods on an infrequent basis, but collec-
tively in an urban area they may consume the same products over regular
intervals.
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The large sampling frame required for receiver surveys has kept them
from being widely adopted. However, such surveys are the most effective
means of collecting information about certain types of commodities, such
as consumer electronics and textiles. Many of these goods are produced
abroad, and their largest concentration in the domestic supply chain
occurs in distribution centers close to the point of final consumption.

It should finally be noted that the distinction between shipper and re-
ceiver is perhaps unhelpful and leads to disjointed data collection efforts.
As previously noted, almost all sectors of the economy are both produc-
ers and consumers of goods. A survey program that would focus on both
patterns simultaneously would offer more value and insight than each
completed separately.

DISTRIBUTOR SURVEYS

The importance of warehousing and distribution centers has increased
dramatically in the last two decades. When goods move through one
of these intermediate points the visible linkage between the original
shipper and the ultimate receiver is broken. The shipper most often
no longer knows who the end purchaser will be, nor does the final
consumer deal with the original shipper. The intermediary, who then
controls the distribution of the goods from shipper to receiver, is the
only agent in the supply chain who understands these linkages.
Among such intermediaries are transportation terminals (including
marine ports, intermodal centers, and truck terminals), warehouses,
and distribution centers. Customs brokers and some freight forwarders
also function as distributors, although they do not take physical con-
trol of the shipments.

It is apparent that surveys of such distributors would be superior to
either shipper or receiver surveys. Such surveys would capture two legs of
the supply chain, as well as the characteristics of the transition between
them. Like shippers, distributors tend to be relatively concentrated in
number and location, which reduces the size of the required sampling
frame. A shipment moving through a distribution center also implies the
possibility of a change in mode of transportation.

Despite their apparent advantages, such surveys are only infrequently
carried out and are not known to form the basis of any public-sector
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freight data collection program. The private ownership of some distri-
bution hubs may make them harder to detect, and securing the cooper-
ation of the owners may be more difficult. Other centers may have high
flow rates concentrated during relatively few hours, making data capture
impractical or disruptive. Finally, many distributors have a legitimate
business requirement to protect the confidentiality of their clients or may
lack permission to share such information with third parties. These lim-
itations must be overcome through a combination of nonintrusive sur-
vey methods and careful recruiting, because distribution centers are
rapidly becoming the most efficient place to gather information about
freight movements and their metamorphosis during the movement from
initial production to final consumption.

CARRIER SURVEYS

Capturing data about shipments while in transit is perhaps the easiest and
least expensive way to gather information about them. This is especially
true for surveys completed in intercity corridors, where carriers can be
stopped without immediately generating bottlenecks and congestion.
These surveys are most often used to gather information from truckers,
about whom little information can be gleaned from other surveys. Car-
rier surveys allow not only the collection of origin—destination and com-
modity information, but also detailed statistics concerning characteristics
of the vehicle and the driver. Large numbers of surveys can be collected
in a short period of time and can easily be expanded to represent the pop-
ulation of trucks passing the survey point. As such, carrier surveys are
more suitable for local studies or characterizing areas that can be enclosed
by a survey cordon.

Most carrier surveys are able to gather information about both the
weight of the shipment and the vehicle, which are key data required in
calculating the design requirements of roadway infrastructure. This in-
formation is almost never available from other surveys, where the agents
typically focus more on the metrics of shipment size and value. Infor-
mation about routing, travel times and temporal patterns, and carrier re-
sponses to delays and congestion is only available through carrier surveys.
Moreover, by randomly sampling from the traffic stream, the full uni-
verse of shipments can be illuminated, perhaps revealing important seg-
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ments of the market that are not covered by traditional surveys or that
are growing faster than others.

Carrier surveys also suffer from important limitations. Of all the links
in the supply chain, carriers usually possess the least information about
the commodities carried or the true origin and destination of the ship-
ment. Carriers often lack any information at all about the contents of
containers. Even when they do know the origin and destination of the
goods, they often have a difficult time characterizing their industrial
classification. This frustrates efforts to understand how the shipments fit
into the supply chain or opportunities for alternative means of shipment.
The mix of carriers and commodities also varies considerably by region
of the country, making it difficult if not impossible to generate a regional
or national picture of freight movements.

COMMENTARY

No single survey type is capable of capturing information about the en-
tire supply chain. This is even more so today than in the past, owing to
the rapid increase in globalization, industrial consolidation, and the use
of intermediate distributors. All of the survey methods discussed are ca-
pable of illuminating only a single link in the supply chain, with the ex-
ception of distributor surveys, which can capture two. From an efficiency
and cost standpoint, distributor surveys would be superior in all cases ex-
cept for single shipments from original producer to final consumer. While
common in the agriculture and fossil-fuel segments of the economy, such
simple shipments appear to be rare in the larger realm.

The value of each of these surveys becomes readily apparent when
they are used together to capture information about the entire supply
chain. A carrier survey, for example, can be used to estimate the universe
of commodities flowing on a multimodal freight network. This in turn
would reveal which commodities are typically moved through distribu-
tion centers. Surveys conducted there would greatly increase knowledge
about such movements, as well as about which commodities are likely to
benefit from such consolidation. Some commodities will be better rep-
resented in shipper or receiver surveys than in distributor surveys. The
choice between survey types will depend on the structure and size of the
industry. Receiver surveys are likely to be a far more efficient way to
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gather information about food shipments than any other survey type, for
example. In contrast, the distribution of many durable manufacturing
products will be better understood through traditional shipper surveys.

Using each survey program to focus on the commodities that are con-
centrated in its domain during shipment is the only way to paint a lucid
and robust picture of freight flows. Using a combination of survey pro-
grams will complicate the overall freight data collection and summa-
rization process. Yet it offers the only means of fully understanding the
freight transportation system and the factors influencing choices made
by the users and managers of the system.
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Committee Meetings and
Other Activities

FIRST COMMITTEE MEETING, JUNE 4-5, 2002,
WASHINGTON, D.C.

The following presentations were made to the committee by invited
speakers:

Sponsor Expectations for the Study
Ashish Sen, Bureau of Transportation Statistics

Overview of Freight Transportation Data Sources
Lance Grenzeback, Cambridge Systematics, Inc., and Harry Cohen,
Consultant, Ellicott City, Maryland

The Commodity Flow Survey
Michael Cohen, Bureau of Transportation Statistics

97



98 A CONCEPT FOR A NATIONAL FREIGHT DATA PROGRAM

The Freight Analysis Framework
Gary Maring and Bruce Lambert, Federal Highway Administration

SECOND COMMITTEE MEETING,
SEPTEMBER 19-20, 2002, WASHINGTON, D.C.

The following presentations were made to the committee by invited
speakers:

Freight Data Business Plan—Draft Version
Rick Donnelly, PBConsult, Inc. (committee consultant)

Air Cargo Data—Needs and Uses
Mort Plumb, Ted Stevens Anchorage International Airport, Alaska

Transportation of Hazardous Materials
Kevin Coburn, Research and Special Programs Administration

Hazardous Materials Transportation—Security-Related Activities
Since 9/11
Tom Sherman, Office of the Secretary of Transportation, U.S. Depart-

ment of Transportation

Use of Technology to Collect Truck Data
Jeft Patten, Federal Highway Administration

The International Trade Data System
Craig Fundling, eCP

MPO Freight Data Requirements
Gerald Rawling, Chicago Area Transportation Study
Dennis Hooker, Metroplan Orlando, Florida

The committee also received a written submission on MPO Freight Data
Requirements from Chuck Purvis of the Metropolitan Transportation
Commission, Oakland, California.
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A Shipping Industry Perspective on Freight Data Needs and Uses
Bill Ralph, Port Import Export Reporting Service

In addition, the committee discussed security data currently gathered by
the Federal Aviation Administration and the Transportation Security
Administration with Admiral Paul Busick of Battelle.

THIRD COMMITTEE MEETING,
NOVEMBER 21-22,2002, WASHINGTON, D.C.

PRESENTATION OF FREIGHT DATA BUSINESS PLAN

A draft of the freight data business plan (Appendix A) prepared by the
committee’s consultant, Rick Donnelly, was presented at the 82nd TRB
Annual Meeting in Washington, D.C., on Wednesday, January 15,
2003. The details of the session are as follows.

Session 713: National Freight Transportation

Data Program Development

Arnim Hans Meyburg, Cornell University, presiding
Sponsored by Committee on Freight Transportation Data

Importance of Freight for Transportation
Emil Frankel, U.S. Department of Transportation

National Freight Data Business Plan
Rick Donnelly, PBConsult, Inc.

Trucking Industry Perspective
Bob Costello, American Trucking Associations, Inc.

Railroad Industry Perspective
Robert E. Martinez, Norfolk Southern Corporation

Forecaster’s Perspective
Paul Bingham, Global Insight, Inc.



Appendix D

A Framework for the
Development of

National Freight Data

Dissenting Statement of Kenneth D. Boyer

This committee was charged with recommending “a framework for the
development of national freight data . . . The framework was to be con-
ceptual in nature and 7oz a detailed data collection plan. Instead, it would
articulate the types of freight data needed by the variety of users in trans-
portation and the roles of different data providers.” The intellectually de-
fensible way to come up with such a recommendation is to include a
balanced discussion of the benefits of different ways of collecting freight
data, along with a discussion of the limitations, constraints, problems,
costs, and characteristics of each way of collecting these data. Once the
analysis of the problem is laid out in this way, the recommendation should
follow from the analysis. The recommended framework should offer the
greatest benefits within the constraints identified by the analysis.

The majority of the committee in their draft of Chapter 3 did not do
this, but rather focused on the benefits of improved data. The commit-
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tee neglected to give equal weight to the discussion of the practical lim-
itations of different data collection methods. By contrast, this appendix,
representing a minority dissent from the discussion in Chapter 3, lays
out an analysis of the practical realities of freight data collection, focus-
ing on three issues: (2) the size of the database called for in Chapters 1
and 2, (%) confidentiality issues, and (c) the need for judgmental data fu-
sion to create the database. This appendix then uses this analysis of the
practical constraints implicit in freight data collection to propose a
framework for freight data development. This framework is offered not
as the only way to achieve the goals of Chapters 1 and 2; it may be dis-
covered that there are other, better ways. It does, however, offer an in-
tellectually coherent recommendation for a framework for freight data
development that is missing in Chapter 3. Using the framework, this ap-
pendix shows that Chapter 3 errs in several key areas, among them the
tollowing:

* Failure to recommend a procedure for dealing with confidentiality
issues,

* Confusion on how data series like Waterborne Commerce of
the United States and the 1 percent Railroad Waybill Sample should
be owned and managed in relation to the new proposed data collection
efforts,

* Failure to clearly define the role of third-party data organizers, and

* An apparent recommendation to shift resources away from the
current Commodity Flow Survey (CFS) in favor of surveying other
participants in the supply chain.

THREE PROBLEMS INHERENT IN CODMRT DATA

Chapters 1 and 2 of this report give a rationale for pushing freight data
collection in the direction of extremely fine descriptions of freight traffic
flows. The fundamental reason for moving in this direction is to support
infrastructure investments that either mitigate congestion or promote re-
gional economic development. Currently data are not available at such a
fine disaggregation, but accurate measurement of the benefits of infra-
structure investment requires data describing CODMRT—that is, com-
modity, origin, destination, mode, route, and time of day. This report



102 A CONCEPT FOR A NATIONAL FREIGHT DATA PROGRAM

recommends that a national freight data collection program have as its
goal the provision of these ideal data.

The difficulty of this program should not be underestimated. For at
least three reasons, there is no example in the world where such a national
database has been created. First, the sheer magnitude of the data is almost
beyond comprehension. For example, if we assume a modest 1,000 com-
modities, 1,000 origins, 1,000 destinations, 1,000 routes, 5 modes, and
4 times of day, a database that described each of the elements would have
20 trillion entries, and even this level of detail is too coarse to support a
decision on whether to replace a bridge on a particular highway over a
particular river. A national program of data collection to support all pos-
sible infrastructure investments would be populated by quadrillions of
data points—clearly far more than can be published in any form. Realis-
tically, a CODMRT data collection program will consist of a combina-
tion of investigations of data for specific projects along with a publication
of summaries at a much coarser level of aggregation.

Almost all of the entries in a CODMRT database will be zero, but
such is the nature of transportation data—one should not expect to
find coal shipped to Newcastle or wheat shipped from Manhattan by
any mode or route, much less by rail to Fargo, North Dakota, via I-20
through Shreveport at 3 in the afternoon. But the thinness of the data
creates a second problem—that of confidentiality. Even before routes
and time of day are added, and even at origins and destinations defined
as states, for commodities that are defined more finely than broad ag-
gregates, most of the C-O-D (commodity-origin-destination) entries in
the CFS are suppressed, since fewer than four shippers are represented
by the data. Once we add mode, route, and time of day to the data de-
scription, we can confidently predict that confidentiality requirements
will prevent publication of the result in the large majority of cases where
CODMRT data are nonzero.

The third and most difficult problem with CODMRT data is that, as
a general rule, there is no agent who could be surveyed who knows what
is moving between an origin and a destination by a mode and route at
any time of day. A shipper fills a container and passes it to a carrier with
a contract to deliver it to a particular destination. The receiver can ver-
ify that what was received is what was contracted for but may not know
the origin of the shipment. The carrier likely will not know what has
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been hauled beyond a very general description. Neither the shipper nor
the receiver will know the route, and in the case of motor carriage, the
route and time of day may be known only to the driver, who may be
ignorant not only of the contents of the truck, but also of the origin and
ultimate destination.

In the future, national security concerns may require that all freight
be shipped on a freight bill specifying everything in the CODMRT sex-
tuple, and it is worthwhile monitoring developments in this area to see
whether database development motivated by national security concerns
can be tapped as a source of transportation data. Until such time as all
freight movement requires freight bills, a framework different from sim-
ple sampling will have to be used to get the desired data.

These three issues—the vastness of the implied database, the thinness
of the individual flows (leading to confidentiality concerns), and the fact
that in the general case there is no individual who could fill out a survey
to populate single entries in the database—dictate the proposed frame-
work for freight data collection. In fact, it is perhaps misleading to char-
acterize the gathering of CODMRT data as data collection, since such
data will require joint inference from records contained in more than one
data set.

DATA FUSION

The name “data fusion” will be given to the inference of flow charac-
teristics from data contained in more than one data set, no one of
which contains all of the information of interest. For example, one data
set may contain records of 100 shipments of coiled sheet steel from
Gary, Indiana, to St. Louis. After applying expansion factors derived
from the sampling rate of steel firms in Gary, we might infer from
these 20 records that 60,000 tons of coiled sheet steel is shipped from
Gary to St. Louis annually. We might also have 10 records of machin-
ery from Gary to St. Louis and, by applying expansion factors, we
might infer that these represent 60,000 tons annually. From a separate
database, we might get the information that among the shortest routes
between the two cities, I-55 through Springfield has twice as much
traffic as the I-57-1-70 route through Effingham, Illinois. This does

not, however, mean that 40,000 tons of coiled sheet were shipped from
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Gary to St. Louis via Springfield and 20,000 tons of coiled sheet were
shipped via Effingham, that the proportion of machinery was the same
on the two routes, or that the diurnal flow of steel or machinery be-
tween Gary and St. Louis will match that of traffic generally.

More accurate inferences will be made if one uses the original records
or microdata. For example, if one has records of the individual enclosed
vans and steel-hauling trucks between the two cities, it may be possi-
ble to assume that machinery will match the time and route pattern of
steel coil shipped between the two cities, while machinery will have
route and time patterns of enclosed vans. It is important to recognize
that data fusion is zof the same as record matching—it is extremely un-
likely that a shipment of steel or machinery from Gary to St. Louis will
be sampled as a shipment and again sampled as a movement on the
truck.

Data fusion is not simply a matter of getting a consistent definition of
commodities, origins, destinations, modes, routes, and times of day so
that the “data silos” can be merged. Data fusion instead involves as-
sumptions and judgment about matching records of steel shipments
against records of truck movements, perhaps none of which will repre-
sent shipments of steel.

As noted by Southworth (1999), data fusion is not a mechanical
process. All data fusion makes assumptions about how, for example,
flows should be assigned to routes or how total shipments from an ori-
gin should be assigned to destinations. The accuracy of data fusion is
then dependent on the assumptions made by the data fuser. Two differ-
ent data fusers could make two different estimates of the CODMRT
and both would be credible, depending on the different traffic assign-
ment assumptions made by the two practitioners. The result of
CODMRT estimations will then not be data of the kind found in the
CFS§, for example, with known accuracy dependent on the sampling rate
in the sample frame. Instead, fused data should be considered condi-
tional estimates, dependent on the appropriateness of the model and ac-
curacy of the assumptions made by the data fuser. The results of a fusion
of a movement database with a shipment database are not data in the
sense that individual survey responses are data. They are estimates, in-
terpolations, or forecasts and are only as good as the assumptions and
judgment of the data fuser.
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SEPARATING DATA COLLECTION
AND DATA FUSION

Since CODMRT data require fusion of different data sets and since the
method of fusion depends on assumptions made by the fuser, innovation
and experimentation should be encouraged. The marketplace should
then be offered different products made by different organizations em-
ployed to query the data archive. After some time, it is reasonable to as-
sume that the market will find some fusion assumptions better than
others, though improvements in methods may take years to develop. The
encouragement of multiple ways of fusing data argues in favor of data fu-
sion being primarily a private initiative rather than a government enter-
prise. However, the result of data fusion will be most accurate if the fuser
works with individual records, in violation of confidentiality restrictions.
Key to the framework allowing the assembly of CODMRT data will be
the ability to solve the twin problems of maintaining confidentiality and
encouraging imagination and innovation in data fusion.

The U.S. Department of Transportation’s Bureau of Transportation
Statistics (BT'S) has experience in maintaining a confidential database of
transportation records. The flagship product of BTS has been the CFS.
The CFS will be at the heart of any movement toward CODMRT data
assembly. However, most freight data in the United States are collected
outside of BTS. There are several modal data sources, for example the
1 percent waybill sample collected by the Association of American Rail-
roads and the U.S. Army Corps of Engineers’ Statistics of Waterborne
Commerce. The Reebie Transearch data are known to use proprietary
truck data in conjunction with the CFS. Individual cities collect cordon
count data, in which truck types and volumes are counted on individual
highway segments. Import data are in the process of coming online, and
intelligent transportation system (I'T'S) data are collected as trucks pass
weigh stations in multiple states. A data fuser would wish to use the indi-
vidual record microdata from all of these sources to estimate CODMRT
data, something that jurisdictional boundaries and confidentiality prob-
lems now preclude.

To facilitate the creation of CODMRT data, BT'S should become a
depository or real-time archive of all forms of freight microdata. BT'S
should then allow data fusers to access these data if they follow confi-
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dentiality rules on publication. BT'S should also be in a position to pro-
vide incentives to data gatherers to place their microdata in the BTS
archive. One possible way to do this is to forbid data fusers who have ac-
cess to confidential data from the BTS archive to fuse data from propri-
etary sources outside of the BT'S archive. In this way, for example, an
organization that continued to use proprietary data outside of the BTS
archive would create products that were less accurate than other data
sources since it would not have access to microdata in the BT'S archive;
organizations would then have an incentive to place their proprietary
data in the BT'S archive so that data fusers using the data could have ac-
cess to other confidential data as well. Similarly, localities interested in
understanding metropolitan freight flows would have an incentive to
contribute local data in order to have access to the microdata in the BTS
archives. If proprietary data are more valuable to the collector when they
are fused with confidential data in the BTS archives, owners of propri-
etary data will have an incentive to contribute their data set, thus aug-
menting the whole.

FREIGHT DATA ADVISORY BOARD

The larger is the BTS data archive, the more valuable it will be. If it
reaches a critical size, it is reasonable to expect that data collectors, for
example the Association of American Railroads and the U.S. Army
Corps of Engineers, will voluntarily add their data so the data fusers can
get access to the confidential records in it. Success will require an im-
partial hand overseeing relationships among the archive holder (pre-
sumably BTS); data fusers, who would have access to the confidential
data in the archive; and the data fusers’ customers, who would not have
access to confidential data. BT'S is not appropriate as an overseer since
it will also participate in the process as data archivist. This oversight
should instead be given to the Freight Data Advisory Board, composed
of representatives of data generators (modes, shippers, EZ-Pass and
similar organizations, etc.), data users (including third-party data fusers
and their customers), and government data organizers (BTS and state
and metropolitan statistical agencies).

The Freight Data Advisory Board should define the division of tasks
between the data archive maintainer (BTS) and the data fusers. BTS



Dissenting Statement of Kenneth D. Boyer 107

should not be precluded from publishing summaries of data in the data
archives that meet confidentiality conditions, as it now does. BT'S would
also be expected to impute values of missing data from single data sets
using generally accepted methods. However, imputing information about
freight flows from combinations of data sets in the archives would be the
primary task of independent third-party data fusers, certified as qualified
to view confidential data but forbidden to disclose it to any parties out-
side of BTS. The data summaries provided by data fusers should also
meet the criteria for confidentiality that BT'S must abide by. In order to
maintain confidentiality, the Freight Data Advisory Board should publish
guidelines for systematic aggregation criteria to mask activities of individ-
ual shippers. In fact, deciding how to aggregate the very thin CODMRT
flows to ensure maximum usefulness of route-level data while maintain-
ing confidentiality will be one of the first and most important tasks for the
advisory board.

The output of data fusion will in most cases be estimates of the com-
modities shipped on a particular transportation link at specific times of
day, tagged by origin and destination. There are far too many CODMRT
combinations for these data to be published on a national basis, but esti-
mates can be expected to be made for specific local projects. As noted pre-
viously, the probability is very high that there will be fewer than four
shippers of any specific commodity on a specific route at a specific time
of day between two specific origins and destinations, and thus confiden-
tiality rules will prevent publication of the data. One way around this
problem is for the BTS advisory committee to develop rules to facilitate
discussions between data fusers and shippers to waive confidentiality
requirements where appropriate.

BRINGING NEW DATA COLLECTION PROGRAMS
INTO THE DATA ARCHIVE

BTS, while not invited to be a data fuser, would be expected to be both
a creator of data, as in the CFS, and an archivist of data collected by
other organizations. The most promising external data sources to be
included in the BTS archive are existing electronically collected pas-
sive data streams. Chief among these are I'TS data that track trucks
with appropriate transponders as they cross the country. Not all motor
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carriers or private truckers have I'TS devices, so the data collected can-
not be considered a random sample and cannot be used directly as
CODMRT data even if commodity identity were collected by the
transponders. However, these data should be a rich source of routing
information, which could be fused with traditional CFS data covering
commodities, origins, and destinations. The International Trade Data
System is also a promising source of import data to fill the one signif-
icant coverage gap in the CFS. Passively collected data also have the
promise of more timely data availability than has been possible in the
past.

The Freight Data Advisory Board should also advise BTS on the
desirability of starting new data collection efforts to augment the CFS
and the data programs for which it acts as an archivist. One promis-
ing source of CODMRT data is roadside surveys like those conducted
in Canada in which trucks are stopped randomly and the driver is
asked to give information on routing, commodity, origin, and desti-
nation. If legal authority were found for collecting data in this way, a
pilot study might be justified to determine the feasibility, acceptabil-
ity, and cost-effectiveness of collecting CODMRT data through road-
side surveys.

Less promising, but also worthy of consideration by the Freight
Data Advisory Board for new data collection efforts to be undertaken
by BT'S, would be surveys of other participants in the logistics system—
receivers, carriers, distributors, and so forth. Actively collected surveys
like these are expensive and, like the CFS, do not provide timely in-
formation. Surveys of other supply chain participants should only be
undertaken if they have information that is not available from other
sources and if a sampling frame can be established that permits a ran-
dom sample.

The CFS survey of shippers provides a long time line of COD data,
thus permitting trend analysis. A shift of resources away from shipper
surveys to paper surveys of other parties in the supply chain risks shrink-
ing the CFS sample size, thus jeopardizing the reliability and usefulness
of the CFS. If the Freight Data Advisory Board is attracted by the
prospect of traditional survey instruments for parties other than shippers,
pilot projects should be undertaken to ensure the feasibility, acceptabil-
ity, and cost-effectiveness of these other survey types.
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SUMMARY

Chapters 1 and 2 of this report recommend that freight data collection
move in the direction of making credible estimates of freight flows spec-
ified by commodity, origin, destination, mode, route, and time of day. A
framework that supports this goal must provide a mechanism for main-
taining confidentiality of information while providing access to individ-
ual records of shipments and movements, the combination of which will
be necessary if these finely defined transportation data are to be assem-
bled. This appendix recommends the establishment of a Freight Data
Advisory Board advising BT'S. BTS would be charged with overseeing
a freight data archive composed initially of existing databases augmented
with passively collected electronic transportation data. The data archive
will then be queried by a separate group of third-party data fusers, whose
job will be to combine data sets in the archive by using their own as-
sumptions about the data generation process and to create reports under
contract to data users. While the data fusers would have access to confi-
dential data in creating the reports, their output would be subject to the
same confidentiality conditions as we now have. The relative roles of the
data archive holder and the data fusers would be arbitrated by the Freight
Data Advisory Board.
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