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Preface

Congress requires the Bureau of Transportation Statistics (BTS) to
report on transportation statistics to the President and Congress.
Transportation Statistics Annual Report 2001 (TSAR) is the eighth
such report prepared in response to this congressional mandate, laid
out in 49 U.S.C. 111 (j). The report discusses the extent and condi-
tion of the transportation system; its use, performance, security, and
safety record; transportation’s economic contributions and costs; and
its energy and environmental impacts. All modes of transportation
are covered in the report.

The BTS publication, National Transportation Statistics (NTS), a
companion to this annual report, has more comprehensive and
longer time series, tabulated data than could be accommodated here.
NTS is available both in print and online at www.bts.gov.






Chapter 1
Summary







Summary

his eighth Transportation Statistics Annual Report (TSAR), like

those before it, provides data and analysis on the U.S. trans-
portation system: its extent and condition, relationship to the
nation's security and economic growth, safety aspects, reliance on
energy, environmental impacts, and contribution to mobility and
accessibility. The report was prepared in 2001 and in early 2002.
Because it relies on annual data, the most recent data available for
the report covered 2000 and, in some cases, only 1999.

Two events significantly affected transportation in 2001 while this
report was being prepared. First, in late 2000, a downturn in the U.S.
economy became apparent. A mild recovery was underway in Sep-
tember 2001 when terrorists attacked New York and Washington,
using four commercial airliners as missiles. The immediate, acute
impacts of this shock to the transportation system are well known.
When this report was being finalized, however, it was too early to
accurately assess the long-term effects of the attacks, as a more
secure transportation system was still evolving. Because of the impor-
tance of terrorism impacts on transportation, special attention
has been given in the report to provide data covering 2001 where
possible.

The State of Transportation Statistics
In its legislative mandate for the Bureau
of Transportation Statistics (BTS), Con-
gress called on BTS to provide it with
recommendations for improving trans-
portation statistical information in this
annual report. Good information is cen-
tral to effective transportation decision-
making, whether by governments,
businesses, or consumers. Having the
right data and information available in
the right form and at the right time is
key.

While many of the pressing trans-
portation data problems and gaps that
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existed before BTS was created over a
decade ago have been addressed, there is
a continuing need for good, reliable data
and information. Gaps in data may
involve the absence of data, data that
are poor in quality, or data that are col-
lected but not provided in a timely man-
ner or in a form that decisionmakers can
use effectively. An assessment of such
gaps, undertaken by BTS in consultation
with major stakeholders, is pointing out
many gaps pertinent to a broad range of
passenger, freight, and other transporta-
tion decisionmaking. Some gaps could
be filled through modifications in exist-
ing data instruments, while others might
require new initiatives. The State of
Transportation Statistics chapter pro-
vides many specific examples of remaining data problems and solu-
tions. The following six chapters highlight transportation issues,
presenting data in tabular and graphic forms along with capsule
analyses. In doing so, these chapters also reveal differences in the
availability, reliability, and quality of transportation data.

Transportation System Condition and Extent

As the fourth largest country in land area, the United States has over
4 million miles of highways, railroads, and waterways that connect
all parts of the country. It also has 19,000 public and private airports
and 440,000 miles of oil and gas transmission pipelines.

Over the last decade, the condition of the nation's airport run-
ways, roads, and bridges has generally improved even while the num-
ber of vehicles in the nation's highway fleet, for instance, has grown
(by 17 percent to total almost 226 million vehicles in 2000). Nearly
80 percent of the runways at commercial airports in the country
remained in good condition in 2000; however, the number of those
airports declined from 568 to 546 between 1990 and 2000. Over
41,000 U.S.-flag commercial vessels were operating in both foreign
and domestic maritime trade in 2000.
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Mobility and Access to Transportation

The transportation system enables people and businesses to over-
come the distance between places. For travelers, this includes having
easy access to modes of transportation that will get them between
home and work, from store to store, and off on vacation. Almost 4.8
trillion passenger-miles of travel (covering all modes) occurred in
2000, an annual increase of 2.3 percent since 1990. Businesses need
to efficiently move both people and goods, increasingly worldwide.
There were over 3.8 trillion ton-miles of domestic freight shipments
in 1999, representing an annual growth of 2 percent since 1990.

More specifically, highway vehicle-miles of travel (vmt) increased
2.5 percent annually between 1990 and 2000 with light-duty trucks
(including sport utility vehicles, pickups, and minivans) rising to 34
percent of vmt. During the same period, automobile vmt declined
from 66 percent to 58 percent. In 2000, more than 76 percent of
commuters drove alone to work by car, van, or truck, up from 73
percent. However, transit ridership grew 7 percent, from 8.8 billion
to 9.4 billion unlinked passenger trips between 1990 and 2000,
reaching its highest level in more than 40 years.

Congestion increased on
highways in major metro-
politan areas, and 22 per-
cent of air travelers’ flights
were delayed, canceled, or
diverted in 2001, up from
19 percent in 1990. Interna-
tional overnight travel by
various modes to the United
States increased by 31 per-
cent, while the number of
U.S. residents traveling out
of the country rose 36 per-
cent between 1990 and 2000. Amtrak recorded 23 million passenger
trips in fiscal year (FY) 2000, up 4.5 percent from 22 million in FY
1990.

Between 1991 and 2000, domestic air cargo tonnage grew from 5
million tons to 13 million tons, an annual growth rate of 11 percent.
Suggesting possible impacts on ports and intermodal facilities, the
U.S. waterborne container trade balance shifted more toward
imports by a gap of over 4 million 20-foot equivalent container units
(TEUs) in 2000, up from a gap of 609,000 TEUs in 1992.
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Security

As the terrorist attacks of Septem-
ber 2001 made clear, the nation's
economic well-being and security
are dependent on a transporta-
tion system that can move people,
goods, and military personnel
and equipment without the fear
of intentional disruption or dam-
age by terrorists or other criminal
elements.

The hijacking and crashing of
four civilian aircraft on Septem-
ber 11, 2001, ended a 10-year
lull in hijackings of U.S. air carriers and resulted in the deaths of an
estimated 3,035 people (see box on page 110). The terrorist attacks
precipitated an unprecedented shutdown of the entire U.S. civil air
system for several days, severely straining the balance of the trans-
portation system and reducing mobility for many.

Other security concerns involve maintaining U.S. capability in air-
plane manufacturing and shipbuilding and interdicting people and
drugs from illegally entering the country. The U.S. Coast Guard
(USCG) stopped 4,136 people trying to enter the United States ille-
gally during 2001, down 70 percent from 13,790 in 1991. USCG
also interdicted 173,000 pounds of cocaine and marijuana during FY
2001, up nearly 30 percent from FY 1991. Whereas, cocaine repre-
sented, on average, 60 percent of USCG interdictions during the last
10 years, it made up 80 percent of the drugs interdicted during FY
2001.

Safety

Reducing transportation-related deaths, injuries, and property dam-
age is a key goal of the transportation community. While much
progress has been made in reducing the number of deaths, these
numbers remain high. Crashes and incidents involving transporta-
tion vehicles, vessels, aircraft, and pipelines claimed 44,314 lives in
2000 and injured more than 3 million people.

Transportation incidents ranked as the eighth leading cause of
death in the United States in 2000, down from the seventh leading
cause of death in 1990. (Alzheimer's disease surpassed transporta-
tion incidents as a leading cause of death in 1999.) Among people
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under 435, transporta-
tion incidents were
one of the top causes
of death throughout
the decade.

Motor vehicle col-
lisions accounted for
about 95 percent of
transportation-relat-
ed deaths in 2000.
While the use of safe-
ty belts saved almost
12,000 lives in 2000 (two and a half times as many lives as in 1990),
motor vehicle collisions have consistently accounted for between 93
and 95 percent of transportation-related fatalities since 1990.
Alcohol-related fatalities fell from 51 percent of motor vehicle-related
fatalities in 1990 to 41 percent in 2000. Despite this decrease,
alcohol-related traffic incidents still resulted in 17,380 deaths in 2000.

Commercial air fatalities totaled 531 in 2001 (including the 265
on board the aircraft hijacked on September 11), while 553 people
were killed in general aviation accidents. Ten years earlier, 62 people
died in commercial air incidents and 799 in general aviation incidents.

Economic Growth

Transportation is a vital component of the U.S. economy. As a sizable
element of the country's Gross Domestic Product, transportation
employs millions of people and consumes a large amount of the
economy's goods and services. Demand for transportation-related
goods and services represents about 11 percent of the U.S. economy
and supports one in eight jobs.

Households spent an average of $7,400 on transportation in 2000.
This represented 19.5 percent of their income in 2000, compared
with 18 percent in 1990. Throughout the decade household spending
on transportation was second only to the amount spent on housing.
Average gasoline motor fuel prices peaked at $1.67 per gallon in June
2000 and $1.81 per gallon in May 2001, but these increases did not
make a major impact on fuel consumption.

U.S. international merchandise trade via all modes rose 28 percent
to $2 trillion between 1997 and 2000, with Canada retaining its status
as our top trading partner. Mexico was our second largest partner in
2000.
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In the public sector, infla-
tion-adjusted  transporta-
tion revenues of federal,
state, and local govern-
ments totaled $118.9 bil-
lion in 1999, an increase of
almost 45 percent since
1990. Expenditures rose 22
percent during the same
period. The value of high-
way capital stock (including
infrastructure and vehicles)
increased by 25 percent between 1988 and 2000.

Energy and the Environment

The many benefits of transportation are tempered by its environmen-
tal effects. The sector's dependence on fossil fuels is at the root of
many such problems. However, construction and maintenance of
transportation infrastructure and facilities, refining of fuels, and
vehicle and equipment manufacturing, maintenance, and disposal
also affect the environment.

Transportation sector energy use grew at an annual rate of 1.9
percent between 1990 and 2000, to represent 26 percent of total U.S.
energy consumption. However, transportation consumed 67 percent
of the petroleum used in 2000. While alternative fuels usage has
grown 5.9 percent annually since 1992, it only comprised 0.22 per-
cent of total motor vehicle fuel use in 2000.

Most transportation air pollutant emissions have declined since
1970. Only nitrogen oxides and ammonia emissions remain above
their 1990 levels. In addition, transportation sector greenhouse gas
emissions of carbon dioxide have risen 19 percent since 1990. How-
ever, the greenhouse gas intensity of the U.S. economy declined 15
percent between 1990 and 2000.

Transportation affects the marine environment in a number of
ways: oil spills, dredging of sediments to maintain and enlarge water-
ways and ports, and ship wastewater discharges are among them.
The amount of oil spilled in U.S. waterways varies annually; in 2000,
1.4 million gallons were reported spilled, of which 73 percent were
from marine vessels and pipelines. The U.S. Army Corps of Engineers
dredges about 300 million cubic yards of sediments—some of it con-
taminated—from navigation channels each year.
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Almost all (97 percent) of the lead content of disposed batteries
was reused in 1999, but only 26 percent of the 4.7 million tons of
scrapped tires were recycled. These data cover passenger cars,
trucks, and motorcycles. Data on the waste products of other
modes and components of transportation vehicles and equipment
are not available on an
annual basis.
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State of Transportation Statistics

he U.S. transportation system, one of the world’s largest, serves

284 million residents and 7 million business establishments dis-
persed over the fourth largest country (by land area). This complex
system enables economic activity, making it possible for even small
towns or businesses to physically link with the rest of the world, and
offers citizenry a high degree of mobility, facilitating access to goods,
services, work, recreation, and social activities. The system must con-
tinually adjust to changes in external conditions, such as shifting
markets, global competition, changing demographics, safety con-
cerns, weather conditions, energy and environmental constraints,
and security needs.

Given the nature of the system, good information is key to effective
transportation decisionmaking, whether by governments, businesses,
or consumers. Having the right data and information available in the
right form, at the right time can affect decisions as different in scale
and importance as what route to pick on the morning commute, which
modes to use to ship goods, where to locate transportation facilities,
and how to allocate public or private investments for transportation.

With such vastly different uses for transportation data and informa-
tion, the system for collection, analysis, and dissemination of this data
and information is itself complex, involving multiple public and private
entities. Some of the complexity arises from the uniqueness of key trans-
portation data (box 1). Public access to some information—especially
that collected by government agencies—is often not difficult, while
information collected by or from private sources is frequently kept pro-
prietary or confidential. States, planning organizations, localities, and
transportation authorities collect much data, often for operational and
planning purposes; however, its utility beyond the specific location may
be limited, because it is not available in a form that enables others to
easily use it, for example, a standard format. The federal government
often obtains data from states or other public agencies and collects data
through surveys and other means, for its own purposes.

With all of this data, several questions arise:
® Do the data cover the right subjects?

e Are the data relevant to decisionmaking needs?
® Are the data reliable and accurate?

13
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Box 1
The Unique Characteristics of Transportation Data

Transportation is about movement. Each movement of
people or goods has a starting and ending point and
follows a route. The size of such movements, as well as
the potential demands for future travel activity are usu-
ally represented as origin-to-destination (O—D) move-
ments, or flows, between pairs of places, while the
supply of transportation facilities and services is repre-
sented by nodes and links in a multimodal transporta-
tion network that reflects the physical connectivity
between these places. Links in this representation may
be sections of highway, rail lines, waterways, pipelines,
or bicycle, pedestrian, or air routes, while nodes may
be highway intersections, airports and railway stations,
intermodal terminals, or other locations where links ter-
minate or converge. Together, these links and nodes
constitute a transportation network over which people
and goods travel.

This necessarily spatial view of the transportation
system can be viewed at a number of different levels of
resolution: from intercity flows for which metropolitan
areas are the nodes of interest and for which annual
trade or personal travel volumes represent the O-D
flows of interest; to vehicle, pedestrian, and cyclist
movements in localized geographic areas in which local
streets and bike paths are the links, and street intersec-
tions are the nodes. The spatial representation of trans-
portation movements also presents some unique
challenges for data collection and analysis. This is
especially the case when trying to combine data col-
lected at different regional scales as well as at different
levels of spatial resolution.

Transportation data are collected for many purposes,
including operational needs, project evaluation, local
and regional planning, national planning and policy for-
mulation, and performance measurement. Some of

these data are within the purview of federal entities, but
the separation between federal, state, and local roles is
not always clear. Aggregating local data to get a com-
plete national picture is impossible if data are not gath-
ered in all relevant jurisdictions or if they are collected
in different ways by different agencies. For example,
while local truck movements are best collected at the
local or metropolitan area level, data on interregional or
"through" truck movements are more easily collected at
the federal or statewide level. Individual metropolitan
areas encounter problems in gathering such data,
because all origins and destinations will not be within
their jurisdiction.

Data gathered by the federal government, however,
often require sampling to obtain cost-effective national
or regional statistics. As a result, these data sometimes
lack the detailed geographic specificity or complete
within-region coverage needed by local planners and
policymakers. This is particularly true for O—D-specific,
long-distance highway traffic, including long-haul truck
traffic. Sampling has an important role to play here in
obtaining representative data at reasonable cost.

There is also a temporal dimension to be considered
in this spatial data collection. Not only average freight
and passenger flows but also the day-to-day and
season-to-season variability in these volume measures
need to be known if the level of service being provided
by the transportation network is to be properly under-
stood. The same is true for the travel costs associated
with these movements, with day-to-day reliability in
transit times on congested parts of today’s transporta-
tion network playing an important role in both the selec-
tion of routes and the determination of O-D-specific
travel costs.

e Are the data understandable, accessible,
and timely for decisionmaking?

With an eye toward improving the trans-
portation information system, Congress in
1991 authorized the establishment of the
Bureau of Transportation Statistics (BTS).
BTS’s mandates were reaffirmed by reautho-
rization legislation in 1998. As part of this
mandate, Congress called on BTS to assess
both the state of the transportation system and
the state of transportation statistics in a trans-
portation statistics annual report. Specifically,
the report is to include “. .. recommendations
for improving transportation statistical infor-

mation.” This chapter, in response to BTS’s
congressional mandate, focuses on public
dimensions of transportation statistics.

THE IMPORTANCE OF DATA

The need for data has been a continuing theme
throughout the extensive history of transporta-
tion statistics (box 2). A long period of increas-
ing interest in transportation statistics reached
a zenith in 1977 with major data-collection
activities in all modes of transportation, the
publication of comprehensive analyses of
national transportation needs and a national
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Box 2

Historical Highlights: Transportation Statistics

1887

1920-1921

1934

1944-1970

1945

1957-1963

1958

1960

1962

1966

1968
1969

1970-1971

1972-1974
1973

1974

1975

The Interstate Commerce Commission is established, initiating the collection of data from
carriers to support regulation.

The U.S. Army Corps of Engineers begins publishing data on water transportation commerce
and ports.

The Federal-Aid Highway Act authorizes funds to be spent by state highway departments on
surveys and economic analyses.

The largest metropolitan areas conduct large-scale studies of urban travel and transportation
capacity.

The Bureau of Public Roads (predecessor to the Federal Highway Administration—FHWA) pub-
lishes the first Highway Statistics report.

The U.S. Census Bureau initiates the Census of Transportation, including surveys of trucks, unreg-
ulated motor carriers, commodity movements, and long-distance passenger travel.

The Federal Aviation Administration Act mandates collection of airline financial and operating
statistics.

The U.S. Census Bureau begins to collect journey-to-work data as part of the Decennial Census of
Population and Housing.

The Federal-Aid Highway Act establishes a data-rich comprehensive planning process for metro-
politan areas.

The Department of Transportation (DOT) Act creates DOT and requires the Secretary of
Transportation to “. . . promote and undertake the development, collection, and dissemination of
technological, statistical, economic, and other information relevant to domestic and international
transportation.”

FHWA begins publishing a biennial highway needs report.

FHWA initiates the first Nationwide Personal Transportation Survey. DOT summarizes the state of
statistics in Transportation Information: A Report to the Committee on Appropriations, U.S. House
of Representatives, from the Secretary of Transportation (the Red Book). The U.S. Coast Guard ini-
tiates the Boating Accident Report Database.

DOT publishes the first edition of National Transportation Statistics. Passage of the National
Environmental Policy Act and Clean Air Act highlight the need for environmental data related to
transportation. The U.S. Census Bureau significantly expands the content and geographic detail of
journey-to-work data collected under the Decennial Census of Population and Housing.

DOT publishes two National Transportation Reports in which data are compiled on all modes.

The U.S. Coast Guard establishes the basis for the Marine Safety Information Management Sys-
tem, which later becomes the Marine Information for Safety in Law Enforcement System, after the
Federal Water Pollution Control Act mandates the reporting of any discharge of harmful
quantities of oil or hazardous substances.

The National Urban Mass Transportation Assistance Act mandates collection of data on the transit
industry under Section 15. Energy data becomes a major concern with the first oil embargo.

The Federal Railroad Administration establishes the Railroad Accident/Incident Reporting System
database. The Fatal Accident Reporting System is initiated by the National Highway Traffic Safety
Administration. The U.S. Census Bureau conducts a survey of domestic transportation of foreign
trade.

(continues on next page)
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1977

1978-1980

1979

1982

1990

1991

1992

1993-1995

1996

1998

2000

2001-2002

Box 2 (continued)

A national transportation atlas and DOT National Transportation Report is published under
the title Trends and Choices. The U.S. Census Bureau conducts the quinquennial Commaodity
Transportation Survey and National Travel Survey. The Research and Special Programs Adminis-
tration receives the Hazardous Materials Information System initiated by the DOT’s Hazardous
Materials Regulations Board in 1971. The Federal Transit Act amendments create the National
Transit Database Reporting System on mass transportation financial and operating information.

Aviation, railroads, and motor carriers undergo significant economic deregulation, and many data-
collection programs by regulatory agencies are subsequently reduced or terminated.

The National Transportation Policy Study Commission calls for a continuing commitment to the
development of transportation statistics.

The U.S. Census Bureau terminates the quinquennial collection of data on commodity flows and
passenger travel due to funding and methodological problems.

DOT publishes Moving America: New Directions, New Opportunities—A Statement of National
Transportation Policy Strategies for Action, which calls for a renewed commitment to transportation
statistics.

The Transportation Research Board completes its recommendations in its report, Data for
Decisions: Requirements for National Transportation Policy Making. The Intermodal Surface
Transportation Efficiency Act (ISTEA) is passed, mandating the establishment of the Bureau of
Transportation Statistics (BTS).

FHWA begins work with the U.S. Census Bureau on the Commodity Flow Survey. The DOT
management order implementing the ISTEA mandate for BTS is signed in December, and
management of the Commodity Flow Survey is transferred to BTS.

BTS and the U.S. Census Bureau conduct the Commodity Flow Survey, the American Travel
Survey, and initiate the Transborder Surface Freight Transportation program. BTS publishes its first
Transportation Statistics Annual Report and resumes publication of National Transportation
Statistics. BTS receives the surviving data functions of the Civil Aeronautics Board.

BTS receives the motor carrier financial and operating statistics program from the Interstate
Commerce Commission.

The Transportation Equity Act for the 21st Century (TEA-21) reaffirms BTS’s data mandates and
adds some new emphases including global competitiveness, bicycle and pedestrian travel,
capital stocks accounting, the intermodal transportation database, and the National Transportation
Library.

BTS launches the monthly Omnibus Survey. The Changing Face of Transportation, successor
to the 1977 Trends and Choices report, is published by DOT. The Federal Motor Carrier Safety
Administration receives the Motor Carrier Management Information System from FHWA and con
tinues the publication of motor carrier safety data.

BTS and FHWA jointly conduct the National Household Travel Survey, combining the American
Travel and Nationwide Personal Transportation surveys. BTS and the U.S. Census Bureau begin
data collection for the next Commaodity Flow Survey.

transportation atlas, and a joint program of
multimodal data collections by the Depart-
ment of Transportation (DOT) and the Cen-
sus Bureau of the Department of Commerce.

Transportation statistics entered a period
of decline after 1977 as deregulation and
shrinking budgets brought many federal pro-
grams to an end. Comprehensive national

analyses of transportation were not conduct-
ed by the federal government between 1979
and 1989. Nor were national multimodal
data on commodity flows collected between
1977 and 1993. However, the demand for
this information remained strong, as was
reflected in various mandates placed on BTS
when it was established by the Intermodal
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Surface Transportation Efficiency Act and
then reauthorized by the Transportation
Equity Act for the 21st Century.

Underlying the importance of transporta-
tion data is the knowledge that data are key
tools for the work of the transportation com-
munity: for making informed policy decisions;
supporting rules and standards; creating, eval-
uating, and changing programs; effective plan-
ning; and conducting research. Fundamentally,
without good data, the transportation system
cannot be properly assessed and appropriate
strategic changes made to enhance its per-
formance.

Because changes cannot always wait for
good data and the appropriate analysis that
flows from it, transportation decisions are
sometimes made today using data that are
inferior. Knowing this, BTS has striven
throughout its 10 years to change this situa-
tion, to assure that transportation data are
relevant, timely, comparable, complete, high
quality, and useful. Bad data can mean faulty
decisions. Conversely, when data are unim-
peachable, they enhance objectivity and draw
attention to matters that might otherwise be
missed. Good data can focus contentious
policy debates.

Still, good data are often unavailable
because they are expensive to collect. The
Commodity Flow Survey (CFS), the core fed-
eral program for collecting freight movement
data, costs several million dollars to produce.
Despite its relatively high cost and efforts to
improve it, the CFS has serious limitations. It
does not cover all freight movements, lacks
important geographic detail, and is only avail-
able every five years. CFS brings to attention
a problem facing other significant data-
collection efforts in transportation: how to
assess the benefits of more or new data-
collection efforts against the costs of data

collection itself. A strong argument can often
be made that the cost of a mistake because of
unavailable or bad data can be far larger than
the cost to develop appropriate data systems.
A single highway project, for instance, can
cost millions of dollars more than the cost of
gathering a full set of nationwide data on
flows of cargo shipments. With apologies to
Roger Bacon: He who has no data cannot
learn the other sciences . . . and what is worse,
they know not their own shortcomings nor
their proper remedies.' Bacon was referring to
mathematics, but, without data, decision-
makers may not know the shortcomings of
their policies or how to construct proper
remedies.

Assessing the costs and benefits of data
collection poses a challenge to statistical
agencies that are the producers, custodians,
and disseminators of data. A relatively new
statistical agency like BTS, which has been
charged by Congress to identify what a com-
prehensive system of transportation statistics
might be, has to judge not only what data
might be useful but also whether the benefits
justify the costs. In transportation, benefits
may often have to be assumed, especially in
the absence of data that can reveal them.

To produce good data, the fragmentary
nature of transportation institutions must be
overcome. Many of the major transportation
issues today cut across modes and political
boundaries. Solving these problems may
require multimodal solutions, including either
intermodal transfers or a better allocation of
origin-to-destination (O-D) flows across
competing modes. For instance, increases in
congestion currently impact the cost-effective
movement of both people and freight, with

! This thought is reminiscent of Bacon’s work, On
Experimental Science, published in 1268.
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subsequent negative effects on the economy,
the environment, and energy consumption.
Sustainable solutions to congestion mitiga-
tion will also involve multiple modes, and
identifying the most promising solutions will
mean finding improved ways of comingling
data sources across the different modes.

Those who collect transportation data are
often constrained by past history. Much
local, state, and national data cannot be
merged to produce larger pictures of trans-
portation status and needs. There are high-
way, air, railroad, and maritime accident and
fatality data, but comparisons are risky because
data definitions and collection methodologies
differ. Passenger and freight data exist but not
for every mode in comparable fashion. Insti-
tutions can rise above this “stovepiping” of
transportation data by, for instance, finding
ways to genuinely cooperate with each other,
but often there are disincentives to making
the necessary changes. It will take time and
resources to accomplish a more integrated
transportation data system, but savings will
accrue in the long term.

Finally, a good data system needs to be
agile. It must produce timely data and be
flexible enough to adjust its orientation as
the needs of transportation shift. Much of
transportation lies within the private sector
where the pace of change can be rapid. In
such a context, timely data focused on
changes in the mix of modes, geography, and
demand for transportation in relation to
supply has never been more important.

TODAY'’S TRANSPORTATION
DATA SYSTEM

The present transportation statistics system
consists of an array of data systems each con-
structed for specific, sometimes narrow pur-

poses. These systems exist much like a collec-
tion of pieces from different jigsaw puzzles of
the same picture. The pieces answer some
questions well but leave many others unan-
swered or partly or poorly answered. The
pieces do not constitute a whole because of a
number of factors, including conflicting data
users needs; incompatible definitions; diverse
collection methods; and data overlaps, omis-
sions, timeliness, coverage, and apparent
inconsistencies. Many of the most pressing
transportation data problems faced by deci-
sionmakers when BTS was formed a decade
ago have been addressed. The following
discussion and its contrast with a visionary
system suggest that important challenges
remain.

Data Users
The transportation community has a highly
diverse set of data users (box 3) whose needs
do not always complement one another; in
fact, they can be in conflict at times. No one
can realistically provide all data in all the
accessible forms to all users, nor can anyone
easily select an optimal subset of users on
which to focus data efforts. However, by
concentrating on finding broad solutions to
data needs, providers might be able to satisfy
many users. For instance, an Intelligent
Transportation System can capture infor-
mation an operator can use to manage urban
traffic flow. These data can also be used for
measuring performance of the road system
and for validating planning models. Then, if
the data are archived, they would allow
highway planners to identify areas of exces-
sive congestion to determine project priorities
or researchers to determine parameters for
developing traffic flow models.

This approach suggests that the process of
identifying data needs be a collaborative one
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Box 3
Categories of Data Users and Their Needs

Policymakers in government or business make
transportation decisions at the local, state, or feder-
al level. Many groups—Ilobbyists, opinion makers,
businesses, and nongovernmental organizations—
closely monitor or seek to influence such decisions.

Planners—public and private, government and
business—need data collected over time for longer
term purposes such as carrying out cost-benefit
analyses, allocating resources, promulgating regula-
tions, or planning programs and projects.

Operators include government representatives
(e.g., air traffic controllers or emergency responders)
and industry personnel (e.g., freight dispatchers).
They run day-to-day operations and often require
real-time data about specific locations, vehicles,
events, or conditions to make on-the-spot decisions
to control operations and to provide information to
transportation system users.

Enforcers are generally government officials,
although there are private security organizations
that have similar responsibilities. They need data to
ensure the safety and integrity of the transportation
system by monitoring and controlling the trans-
portation system users. They can accomplish this
with a mix of real-time and historical data about indi-
viduals, events, and locations.

Academics doing basic or applied research in
support of one of the other four categories. They
generally use very detailed data, often collected
over time, that allow them to hone in on a specific
issue.

involving all potential stakeholders. Further, it
means moving away from the concept of data
owners who create and maintain systems for
their own purposes and only reluctantly con-
sider the needs of others. Instead, data stew-
ards could focus on designing systems with as
wide an input as possible with the ultimate
aim of sharing data to the maximum extent
possible. Even then, some conflicts are
inevitable. For instance, the public may be in
favor of having highway monitoring systems
that permit operators to reroute traffic in
response to an incident. They may even agree
to have that same data archived so that
planners can identify trouble spots requiring
infrastructure adjustments. But, the public is

often reluctant to let enforcers have access to
that same data if the intent is to use it to
identify and track movements of specific
individuals.

Standard Definitions

Issues of data comparability abound and can
stem from differences in levels of detail and
purpose among data collectors. The federal
government may be primarily interested in
national-level data, while state and local gov-
ernments may want similar data but on a
regional or local basis. Local and regional
data may not allow aggregation for analysis
of national characteristics and trends. These
data are often developed in ways that lead to
incompatibilities among localities or regions.
Federal collections, which are also often devel-
oped without consulting a full range of users,
tend to lack data specific enough, in content
or quantity, to meet local needs. International
data may not be comparable among countries,
making comparisons misleading even though
they are often made.

Both the public and private sectors need
and collect data, often the same type of infor-
mation, but not always for the same purposes.
Each can be unwilling to share with the other.
Industry may not want government, especially
regulators, to know any more than what the
law says government is entitled to know.
They are also wary about competitors getting
information that could shed light on their
operations or plans. Regulators may not want
the private sector to have access to opera-
tional data. Businesses and trade associations
that collect, package, and sell data sometimes
compete with governments that either charge
less or tend to give data away.

Much of the conundrum over data compa-
rability comes down to standards. A common
misperception about standards is that every-
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thing has to be identical: hardware, software,
and communications systems. In today’s
world of information technology, this is not
true. The critical issue revolves around the
lack of standard definitions for the data.
Examples are numerous. There is no common
definition of a transportation fatality across
all transportation modes. Buses are defined
differently by various DOT administrations.
Different maritime organizations use a variety
of vessel classification schemes. Without stan-
dard definitions, combining or comparing
data elements is extremely difficult if not
impossible. Software may be able to match up
datasets that report data in different formats,
but it is not so easy when the relationships are
not straightforward. Coordination and coop-
eration are key. Agreement among data col-
lectors, managers, and users on common
definitions, data elements, and structure
would resolve most incompatibility problems.

Suboptimal Data

There are a number of ways in which data
collection results in suboptimal data. Two
examples are federal government mandates
that call for data submission without funds to
cover the cost of reporting or that fail to pro-
vide something in return for the reporting
effort. While DOT often provides trans-
portation funding to states, these funds are sel-
dom tied to data requirements. Thus, states
develop data systems that fit their own needs
and budgets, resulting in data that may only
generally conform to the mandate.

Industries or others are required by regula-
tion to submit certain data, some of which
they may already collect individually for their
own needs. However, if the government does
not provide easy access to the industry-wide
data that results from the mandate or is not
timely in making the data available, then the

private sector gets little in return, leaving it
with minimal incentive to provide data other
than to avoid punitive action. To improve
data availability, BTS’s new TranStats data-
base is intended to provide “one-stop shop-
ping” for transportation data. As such, it
could provide industry a tangible return on
the effort expended to comply with mandated
data-reporting requirements.

Suboptimal data can also result when data
collection is not the primary focus of those
given collection responsibilities. For instance,
the police officer at an automobile accident
scene must ensure the safety of the victims
and property, protection of potential
evidence, and traffic management before
gathering highway traffic safety data. This
suggests that data-collection procedures
should be designed, where possible, in ways
that do not interfere with other, more impor-
tant tasks. Even then, collection may result in
data shortcomings or inaccuracies. In the
safety arena, commonly known data gaps
include lack of detail about motor vehicle
crash scenes, the people involved, crash
causes, and the severity of injuries. However,
seeking alternative data-collection methods
and sources may be more appropriate rather
than adding burdens to crash site responders.
Insurance companies and medical service
providers, for instance, may be sources of
more detailed damage and injury data,
although confidentiality issues would likely
have to be addressed before data could be
shared.

Cost-Effectiveness

Data budgets have to compete with other
priorities  within government agencies,
industry, or other organizations. Difficulties
in assessing positive outcomes from data use
can lead to minimal levels of funding. The
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entity that does pay will expect to have the
final say on what, where, when, and how the
data are collected and used. This can result in
stovepiped data systems where the developer
optimizes the design to meet its organ-
izational needs and pays little heed to other
possible uses of the data. Cooperative efforts
can help avoid this, as exemplified by the
National Household Travel Survey. This
project, which surveys 25,000 households to
develop a national picture of travel habits
and patterns, is jointly funded and managed
by the Federal Highway Administration and
BTS. While the survey is not large enough to
ensure adequate coverage for analysis much
below the national level, the survey instru-
ment is made available to states and metro-
politan planning organizations (MPOs) to
collect more regionalized data. The state or
MPO provides the funding for an addition to
the survey and gets the desired data at less
cost than if it developed and administered its
own comparable survey. This approach also
allows for comparisons between MPO and
national data.

When decisionmakers do not have good
data, they manage without it. Projects still get
approved and funded, and some level of
improvement in transportation occurs. The
expense of additional data collection and
analysis may not, thus, appear necessary.
However, poor data do not generally result in
the most cost-effective solutions. A Catch-22
situation can result. Without proof that the
data would be beneficial, better data collection
may not be approved. Without the better data,
proof of its usefulness may not exist.

Frequency

What is the right frequency for data collec-
tions? The easy answer is that it depends on
the use of the data, but there are other factors.

The CFS is a nationwide survey of shippers
conducted by the Census Bureau in partner-
ship with BTS. To date, the survey has gener-
ated freight transportation data for 1993 and
1997, and the next set of data (covering
2002) will be released in 2003. Some say this
five-year cycle is sufficient since the federal
government produces an economic census
every five years, DOT’s legislative reautho-
rization occurs about every five years, and
the planning process runs over a five-year
period. Having commodity flow information
every five years to measure how the national
transportation system is being used by all
modes and to determine if performance is
improving or declining is, in this view, ade-
quate. However, those who need freight flow
information for local infrastructure assess-
ment or for building a business strategy do
not agree, because five-year-old data are too
stale for their decisionmaking processes.

One way to overcome this difference of
opinion would be to conduct multiple
surveys: a nationwide survey every five years
for federal government purposes and others
done more frequently by state or local
governments and by industry. However, this
proposition is costly and can result in data
incompatibility problems, as discussed earlier.
Once again, a coordinated approach
involving data users in different levels of
government and in industry could produce
less costly but unified data that meet a variety
of user needs. A modified CFS with a smaller
sample size, collected more frequently, may
meet the need for more timely data and be
aggregated at five- or six-year intervals to
provide a more comprehensive picture of
freight flows. This approach requires breaking
with tradition and adopting innovative
solutions but has the potential to meet more
needs at a reasonable cost.
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Comparability
When data users get a different answer to the
same question, they rightfully complain
about a lack of comparability in data. The
reason, however, often relates to differing
sources and the status of data rather than
fundamental problems with the data.
Multiple data sources that cover the same
topic will not necessarily give the same
answer. For instance, a user can get foreign
waterborne commerce information from the
Census Bureau’s U.S. International Trade in
Goods and Services report and the Journal of
Commerce’s Port Import/Export Reporting
Service (PIERS) database. The Census data
are generated from trade-based data, while
the Journal of Commerce data are from vessel
manifests. Data from different collection
methods can be used to check the quality of
each system, while centralized data distribu-
tion can reduce user confusion. The Office of
Management and Budget designated the U.S.
Army Corps of Engineers as the central collec-
tion agency for the U.S. Foreign Waterborne
Transportation Statistics program. The Corps
has access to both trade- and manifest-based
data, knows the strengths and deficiencies of
each, and can combine the information from
both sources to give the most complete pic-
ture of import and export cargo movement.
A different type of inconsistency results
from the use of preliminary versus final data.
Preliminary data releases allow for timelier
but lesser quality data. The National Highway
Traffic Safety Administration (NHTSA) pub-
lishes an early assessment of traffic fatalities
each spring covering the previous calendar
year. These data are revised at a later date
when all fatality information has been
reported and the data have gone through
NHTSAs data quality validation process.
Preliminary data are extremely valuable to

those who need information for performance
monitoring or planning purposes. Timely
indicators can identify problem areas and
result in early interventions. Decisions can be
made sooner with preliminary estimates,
with the understanding that timeliness is
being balanced against greater accuracy.

Omissions

Missing data occur for a number of reasons
(boxes 4 and 5) and result in an incomplete
picture of who and what is transported. Exist-
ing data collections are often either too gener-
al to break down to the level of specificity
users desire, or they do not adequately cover
subjects of interest. For instance, little is
known about some aspects of the usage of
public vehicles, such as ambulances, police
vehicles or garbage trucks; retail vehicles,
such as delivery trucks; or private cars used as
delivery vehicles. Data on commuter air carri-
ers and air cargo is not as extensive or consis-
tent with that collected from the larger
passenger air carriers, yet commuter jets and
air cargo operations have become significant
elements of the air transportation system.
General aviation and recreational boating,
after highway vehicles, account for the most
transportation fatalities, yet exposure data are
limited.

Missing elements generate questions that
cannot be answered: What are the travel
patterns of the elderly, the disabled, low-
income households, pedestrians, bicyclists,
recreational boaters, and so forth? How can
exposure to risk be calculated if how often
and how much they travel is not known?
How many large truck, delivery, emergency,
and service vehicle trips take place each day?
When do they occur and what routes do they
take? How can their impact on congestion be
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Box 4
Telephone Surveys: Who Gets Left Out?

Some important transportation data are collected
through telephone surveys. However, telephone sur-
veys run the risk of not accurately accounting for the
transportation patterns and needs of lower income,
minority, non-English speaking, and other segments
of the population. A review of the U.S. Census
Bureau’s American Housing Survey for the United
States: 1999 bears this out. While only 4.4 million
(4.2 percent) of the 102.8 million U.S. households do
not have telephones available, the distribution is not
evenly spread across the population. Renters, for
instance, make up only 33 percent of households but
constitute 51 percent of households without tele-
phones. Similar disparities exist for blacks and His-
panics who make up 13 percent and 9 percent,
respectively, of the total households but 20 percent
and 13 percent, respectively, of households without
telephones. Additionally, while 14 percent of house-
holds have incomes below the poverty level, they
comprise 25 percent of the homes without phones.
The percentages are higher in central cities.

A slightly different issue exists for those who only
have mobile phones. With the popularity of cellular
telephones rising because of their convenience and
declining cost, some households have opted to forgo
having a regular (i.e., landline) telephone. Since
mobile phone owners may incur charges for incom-
ing calls, most telephone surveys exclude cellular
numbers. This leaves another segment of the popu-
lation unrepresented in surveys even though they
have telephones.

Lastly, telephone surveys may require responses in
English. The 1990 census data show that nearly 8
million, or a little more than 3 percent of the 230
million people in the United States over the age of 5,
live in households where no person 14 or older
speaks English well enough to respond to an
English-only survey. Therefore, it is important that
survey design take into consideration the impact of
who might be missed and find ways to include these
segments of the population either through alterna-
tive sampling or statistical methods.

calculated if how often and how much they
travel is unknown?

These questions reflect an interest among
data users to target specific segments of the
population and transportation users to
ensure that their impact on the transporta-
tion system and the system’s impact on them
can be measured and appropriate action

Box 5
Data Confidentiality

Confidentiality concerns raise questions about
what should be protected and ultimately determine
the content and uses of data systems and limit
access to data even when legitimate needs arise.
The laws and regulations concerning data confiden-
tiality are designed to limit the release of data.
Legislation, such as the Freedom of Information Act
(FOIA), is intended to guarantee access to informa-
tion. Government and industry may be authorized to
collect data with personal, proprietary, law enforce-
ment or classified information, but they may also be
permitted to withhold or prohibited from releasing
that data to others if it would violate confidentiality
rules.

Personal information. The Privacy Act guarantees
citizens protection against unwarranted invasion of
their privacy, including collection and dissemination
of personal information.

Proprietary information. Commercial enterprises
may limit the distribution of information that is busi-
ness-sensitive.

Law enforcement information. Certain law enforce-
ment information may be protected from disclosure
to ensure the safety of law enforcement personnel
and the integrity of operations.

Classified information. Information that is classified
by the federal government for reasons of national
security is prohibited from public disclosure.

The general solution is to aggregate the data to a
level where confidentiality is moot. Statistical agen-
cies such as BTS can play a pivotal role here. They
usually have legislation that protects data from cer-
tain FOIA requests, making them logical collectors
of confidential information. They then can aggregate
that information to a level where confidentiality
concerns are eliminated and provide that data to
those who need it. If they cannot release the data,
they may be able to conduct the desired analysis of
the protected data and provide the results in a man-
ner that protects confidentiality.

taken. Filling gaps in the behavioral data are
important: to federal, state, and local govern-
ments to determine allocation of resources; to
business and industry to determine market
strategy and operating policy; and to the
public to address issues of equity and safety
of transportation services. New data collec-
tions or modification of existing methods will
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be necessary to provide a more complete
picture of U.S. travel patterns.

Intermodalism

Effective movement of both people and
freight can involve multiple modes of trans-
portation. These types of trips are poorly rep-
resented in current transportation data.
Sometimes, this can occur because of the way
questions about travel are posed. Prior to
September 2001, policymakers were very
concerned about the apparent growing con-
gestion in air travel resulting in air flight
delays. BTS has focused on improving data
collection and dissemination on this specific
issue. However, part of air travel involves
getting from city centers or other origins to
airports by other modes of transportation; it
is the combination of modes and how they
are integrated that determine the true length
of a trip for an individual. Similarly, multiple
modes of transportation are commonly used
to move freight shipments from their initial
origin to final destination. However, these
intermodal data are not readily available.
Each modal portion is often captured but in
data systems with different formats, defini-
tions, and data elements, making it difficult
to integrate the data into a single trip (box 6).

Data Focus: Prevention v. Survival
Datasets are generally collected with a
particular, and usually narrow, focus in mind.
This narrow focus will supply answers to
some questions but can ignore important
related issues. The best examples of this situ-
ation are in the area of safety data. All modes
of transportation capture extensive safety
data, particularly on accidents, however, each
mode may go about it in different ways for
different purposes.

Aviation accidents are few in number but
often result in loss of life. The National Trans-

Box 6
One Intermodal Shipment

A shipment of electronic equipment moving from
overseas to a U.S. retail outlet arrives in the Port of
Long Beach, California, via containership. The con-
tainer is transferred to a railcar and travels by train to
Chicago, where the load is broken into separate
shipments. The electronics equipment is placed on a
large truck with other shipments and driven to a dis-
tribution center in Indianapolis, where the truck’s
cargo is unloaded and the electronic equipment
shipment is separated out. The shipment is then
placed in a delivery van and driven to its final desti-
nation in Fort Wayne, Indiana.

Some information about this shipment would be
included in multiple data sources, such as the Water-
borne Commerce of the United States database
maintained by the U.S. Army Corps of Engineers for
the maritime portion of the trip, in the Rail Waybill
Sample conducted for the Surface Transportation
Board for the train portion of the trip, by the Bureau of
Transportation Statistics’ Commodity Flow Survey
(CFS) for the intercity truck portion of the trip, and by
the company that provided delivery to the final desti-
nation for its segment of the total trip. The data collect-
ed are not consistent throughout, nor are all the data
sources publicly available. The CFS would not capture
information about the shipment if the shipper for the
entire trip is foreign, since this survey does not cover
imports. But the CFS would capture the data for the
domestic segments of the trip handled by a domestic
shipper. A similar scenario of differing modes of trans-
portation and segmented data collection could be pro-
duced for passenger travel with the same result: data
users would not have an integrated picture of the
entire trip. This inaccurate picture of intermodal travel
and freight movement occurs because of the many
incompatible data sources and the gaps in coverage
by national surveys.

portation Safety Board (NTSB), accordingly,
does an exhaustive job of investigating crashes
to determine why they happened. On the
other hand, there are so many highway traffic
accidents each year (ranging from minor
fender-benders to fatal crashes) that a great
deal of attention has been paid to collecting
survivability information. This disparate focus
has left both modes with data gaps. Limited
data are captured on aviation passenger sur-
vivability leaving NTSB analysts unable to
conduct indepth research on how to make air-
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craft safer for passengers during crashes. Con-
versely, if limited data are collected about
causes of highway accidents, traffic safety
researchers could be left with a poor under-
standing of how to prevent highway acci-
dents.

Security Data and Data Security
Overlaying all of these transportation data
issues today is how to achieve a balance
between the need for security data and data
security. There is currently a paucity of trans-
portation security data available, especially
in a consolidated fashion, on costs, incidents,
and critical infrastructure. Prior to September
2001, security concerns about transportation
infrastructure focused on military deploy-
ments; that is, making sure the routes to get
military personnel and supplies to destinations
overseas were kept open. Now, security issues
are centered on potential disruptions of infra-
structure and impacts on the physical and
economic well-being of the country. This new
focus requires more extensive information on
transportation routes, system capacity, and
vulnerabilities.

Meanwhile, concern about potentially
damaging uses of data has led to restrictions,
for security purposes, on the release of data.
Data about transportation infrastructure,
particularly geographic information, are not
as readily accessible as they once were. After
September 2001, the White House issued a
memo requesting that federal agencies review
the information they make available on the
Internet to safeguard potentially sensitive
data. More broadly, agencies now follow
Department of Justice guidelines when
reviewing requests under the Freedom of
Information Act.

BTS: A LEADER IN
TRANSPORTATION STATISTICS

The primary role of BTS, as expressed in its
mission statement, is “. . . to lead in the
development of transportation data and infor-
mation of high quality and to advance their
effective use in both public and private deci-
sionmaking.”” Legislation granted BTS a
leadership role in the domain of transporta-
tion statistics but not authority over the data
programs of other transportation admin-
istrations. While BTS spends almost half its
budget on data collection, the bulk of trans-
portation data are collected by other DOT
administrations, federal agencies, and nonfed-
eral entities, both public and private. Thus,
BTS plays a coordinating role, helping to
overcome the complexities of integration
among levels (e.g., local, national, and inter-
national) and types of data and data that cut
across modes.

Data Systems Coordination
Given the decentralized nature inherent in the
national transportation data system, greater
coordination between data users and data
collectors is needed. BTS and other federal
agencies need to play a prominent role in
ensuring that data gathered by state and local
agencies use comparable national definitions.
In recent years, BTS has taken on a number
of functions aimed at coordination, including:
development of TransStats, the Intermodal
Transportation Database; geographic infor-
mation systems (GIS) for transportation; and
the Safety Data Initiative. Also, to enhance
coordination and the flow of data and
information among data producers and users,

*U.S. Department of Transportation, Bureau of Trans-
portation Statistics, “A Strategic Plan for Transporta-
tion Statistics (2000-2005),” March 2000, available
at http://www.bts.gov, as of May 2002.
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BTS maintains the National Transportation
Library (NTL).

TranStats, the Intermodal Transportation
Database. TranStats is a network-based por-
tal to the wealth of transportation-related
data collected by DOT as well as others out-
side DOT. The aim is one-stop shopping for
transportation data, and ultimately—in con-
junction with the NTL—one-stop shopping
for all of the information needed to carry out
transportation research. The premise is fairly
simple. By reducing the overall amount of
time needed for data gathering, more time is
available for analysis, and by providing easy
linkages across datasets, new insights are
facilitated. Having all of the data in one place
also provides side benefits (and challenges). It
potentially exposes discrepancies in defini-
tions, differences in schemes, and data gaps—
offering new opportunities for improving data
quality, comparability, and coverage. It also
provides an opportunity to more easily devel-
op standards for presentation and documen-
tation, to make transportation data more
usable.

The most prominent feature of TranStats is
the scope of its data. BTS plans to eventually
include all of the major datasets within DOT,
as well as a variety of demographic, economic,
and social data, to enable wide-ranging
analyses. TranStats also will contain powerful
web-based tools to look at the data, including
the ability to construct tables, graphics, and
maps and do selective downloads.

Geographic Information Systems. Because
of the spatial nature of transportation, geo-
graphic displays are an ideal way to analyze
travel data and can present compelling pictures
for decisionmakers. BTS creates, maintains,
and distributes geospatial data through the
National Transportation Atlas Database pro-
gram. These data are obtained from multiple

sources and include the National Highway
Planning network, a national rail network,
public-use airports and runways, and Amtrak
stations. In the near future, layers will be added
for land use, waterways, and transit. Together,
the data comprise the transportation layer of
the National Spatial Data Infrastructure. BTS
distributes transportation geodata and a num-
ber of geographic reference files including
state, county, congressional district, and
metropolitan statistical area boundaries.

To coordinate the development of GIS data,
standards, and tools within DOT, BTS created
a Geographic Information Working Group.
BTS is also partnering with other federal
agencies to share geospatial data over the
Internet and is building geographic informa-
tion systems into the design of TranStats to
provide dynamic mapping of statistical
information.

Safety Data Initiative. BTS was the lead
agency in a DOT-wide effort to improve safety
data. Four working groups were established
with team members from all transportation
modes (i.e., air, rail, highway, water, and
pipelines) and other federal agencies, as well
as from academia. The working groups devel-
oped plans for 10 research projects.

National Transportation Library. BTS main-
tains an electronic “virtual” library, the NTL,
that is accessible through the Internet. The
library provides broad access to the nation’s
transportation research and planning litera-
ture. Currently, NTL contains over 150,000
documents and abstracts for another half mil-
lion. NTL also maintains the DOTBOT search
engine, indexing documents from 170 DOT
websites. Through its partnership with the
Transportation Research Board, NTL provides
access to over 420,000 bibliographic records in

the Transportation Research Information Ser-
vices (TRIS) Online database.
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Data Collection

As has been mentioned, good data are needed
for effective transportation decisionmaking
at all levels of society. Data for freight and
passenger movements by mode, for instance,
enable policymakers to estimate investment
needs, track economic trends, and assess the
financial health and performance of the
transportation system.

BTS is responsible for several national-level
datasets. The National Household Travel Sur-
vey (NHTS) is being conducted for 2001/2002
in partnership with the Federal Highway
Administration. The 2002 Commodity Flow
Survey is being done in partnership with the
Census Bureau, following CFS data produced
for 1993 and 1997. To improve freight data,
BTS has considered an annual freight survey,
which would provide more timely, complete,
and detailed O-D commodity flow data and
other types of freight traffic volume and ship-
ment cost data. This new survey would
include sectors now excluded in the CFS and
supply more detailed data at the metropolitan
level than is currently available. As a first step,
the agency has asked the Transportation
Research Board to conduct a 12-month study,
“Freight Transportation Data: A Framework
for Development,” to offer expert advice on
the development of the new survey.

At the international level, BTS tabulates,
analyzes, and disseminates monthly North
American land trade flow data, which are
collected by the U.S. Customs Service and
processed by the Census Bureau. These data
provide information on commodity type by
surface mode of transportation (rail, truck,
pipeline, mail, and other). In addition, they
include geographic detail for U.S. exports to
and imports from Canada and Mexico. The
information is used to monitor freight flow
changes under the North American Free Trade

Agreement, as well as for trade corridor stud-
ies, transportation infrastructure planning,
marketing and logistics analyses, and other
purposes. Similarly, BTS also tabulates, ana-
lyzes, and disseminates monthly passenger
border-crossing and entry data collected by
the Customs Service. These data provide
information on the number of passengers and
vehicles entering the United States across the
northern and southern borders.

For air passenger travel and freight move-
ments, BTS (through its Office of Airline
Information) collects and publishes monthly
ontime airline data, as well as more extensive
monthly operating data for both domestic
and foreign airlines. BTS also collects detailed
financial statistics for domestic airlines and
various statistics on service quality. The data
reporting is mandated by law, and several
issues are now driving changes in the reporting
regulations. Prior to September 2001, public
concern about airline delays led to legislation
requiring better data on the causes of delay,
and in mid-2002 BTS was in the final stages
of rulemaking on data collection that would
cover causal information. BTS also has been
working for some time to modernize the
data-collection program, bringing it up-to-
date with changes that have occurred in the
airline industry and with advances in infor-
mation technology.

Airline data collected and compiled by BTS
include:

e U.S. air carrier financial statistics (quarter-
ly and annually);

e U.S. air carrier traffic statistics (monthly,
quarterly, and annually);

e U.S. air carrier passenger origin-destina-
tion, itinerary, and ticket pricing data
(monthly, quarterly, and annually;

e foreign air carrier traffic
(monthly);

statistics
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e U.S. airport activity statistics (quarterly
and annually); and

e U.S. major air carrier ontime and flight
delay data (monthly).

BTS supported DOT’s Office of the Secre-
tary in its review of claims for and decisions
on payments to air carriers under the Air
Transportation Safety and System Stabiliza-
tion Act, enacted after the terrorist attacks on
September 11, 2001, to aid the airline indus-
try. BTS support included data processing,
claims review, and data validation and analy-
sis. By the middle of 2002, DOT had author-
ized the payment of almost $4.3 billion to air
carriers.

BTS, through its Office of Motor Carrier
Information, manages a mandatory data-col-
lection program of financial and operating
statistics.” All trucking companies with gross
annual operating revenues of $3 million or
more are required to file annual reports, and
those with revenue of $10 million or more
are also required to file quarterly reports. In
addition, all bus companies with gross oper-
ating revenues of $5 million or more are
required to file annual reports. Types of data
collected from trucking companies include:

e company name and identifying motor
carrier numbers;
e company’s segment of the trucking industry

(“revenue commodity group”);

e annual revenue, expenses, and net income;

e annual driver and helper wages;

e annual miles traveled, total number of
shipments, and ton-miles; and

e the number of drivers with and without
commercial licenses employed and the
number of trucks and truck-tractors the

349 CFR 1420. The Interstate Commerce Commission
collected financial and operating statistics data from
the time that the Motor Carrier Act of 1935 went into
effect until 1994, at which time BTS took over the
data collection.

company operates (owned or leased), as of

the end of the reporting year.

These data are widely used in the private
and public sector by motor carriers for
benchmarking and competitive analyses,
academics for scholarly analyses and to train
future trucking industry executives, law firms
for expert testimony in court cases, federal
and state government agencies for studies of
the trucking industry, consulting firms, and
trade journals and other publications to show
rankings and business information for indi-
vidual trucking companies. BTS plans to
make annual report data (1999 and there-
after) available electronically via TranStats.
Data users will then be able to extract data
they need by individual company and
industry segment or access the entire annual
data series for analysis using statistical ana-
lytical software.

The monthly Ommnibus Survey is coordi-
nated by BTS for offices in DOT, enabling
data collection on the transportation system,
how it is used, and how users view it. The
survey provides timely, high-quality data on
issues related to safety, security, mobility and
access, the human and natural environment,
and economic growth to support informed
planning and decisionmaking. In addition to
monthly core questions covering DOT’s
strategic goals, administrations can add ques-
tions to the survey. These questions typically
cover specific events or issues of interest to
the various DOT administrations or measure
public reaction to issues like fluctuating fuel
prices, seat belt use, airline service, or boating
safety. In addition to the Omnibus Survey,
BTS conducts occasional special topic sur-
veys. For instance, after the terrorist attacks
of September 2001, BTS conducted a survey
to assess the public’s intentions for traveling
over the holidays and their expected mode
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choices and in early 2002 surveyed the pub-
lic’s perspectives on government efforts to
improve transportation security.

Compilation, Analysis, and

Dissemination

BTS compiles extensive data from diverse

sources into collections relevant for policy-

makers and other transportation data users.

These compilations range from sets of data

tables to presentations of data with analyses,

and include:

e Transportation Statistics Annual Report,
prepared under BTS's le’gislative mandate,
covers nearly 100 transportation topics,
analyzing time series data and recent
developments.

o Transportation  Indicators,  available
monthly on the BTS website,* tracks over
130 indicators.

® National Transportation Statistics, an
annual publication with over 250 data
tables, is organized into four broad cate-
gories (i.e., system, safety, economy, and
energy/environment) and is available in
hard copy and on the BTS website.

® Pocket Guide to Transportation, an annu-
al pocket-sized booklet of key transporta-
tion data presented in tables and figures.

e North American Trade and Travel Trends
(2001), a data and analysis presentation of
recent trends in U.S. trade and passenger
travel with Canada and Mexico.

e U.S. International Travel and Transporta-
tion Trends (2002), an overview of U.S.
international and regional travel trends
between 1990 and 2000, plus significant
changes in air travel since September 2001.

e Maritime Trade and Transportation
(2002), an overview with data and analy-
sis of maritime issues.

* Available at http://www.bts.gov.

o State Transportation Profiles, presenta-
tions of individual state transportation
data from federal and other national data
sources. The first edition in this series,
covering all 50 states and the District of
Columbia, will be issued during 2002 and
2003.

e Government Transportation Financial
Statistics (2002), a trend analysis of feder-
al, state, and local transportation revenues
and expenditures, is available on the BTS
website.

In addition to the analysis conducted for
these and other BTS publications, the agency
is engaged in a number of focused transporta-
tion studies. These include studies of leading
transportation indicators, productivity meas-
ures in various transportation sectors, and
transit availability. BTS is also working to
develop measures of sprawl, as well as meas-
ures for DOT Strategic Outcome goals. These
latter measures cover, among others, trans-
portation-related deaths and injuries, access
to transportation systems for individual users,
travel costs and times, the U.S. international
competitive position in transportation goods
and services, and transportation dependence
on foreign fuel supplies.

BTS and the Bureau of Economic Analysis
(BEA) in the U.S. Department of Commerce
developed Transportation Satellite Accounts
(TSA), which provide detailed information
about transportation’s contribution to the
Gross Domestic Product (GDP). A key feature
is estimation of the value added to the economy
by the in-house transportation sector (trans-
portation undertaken by firms in the nontrans-
portation sector of the economy, such as trucks
owned and operated by grocery chains). Before
the TSAs were developed, reliable estimates
of this value added were not available. BTS
and BEA have also been developing a method
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for capital stock accounting to measure the
value of the nation’s transportation infra-
structure, as directed by the Transportation
Equity Act for the 21st Century (TEA-21.)

Filling Data Gaps

Gaps in data may involve the absence of
data, data that are of poor quality, or data
that are collected but not provided in a timely
manner or in a form that a decisionmaker
can use. For example, a known major data
gap is the absence of good inland O-D data
covering traffic moving in international com-
merce. In 2001 and 2002, BTS comprehen-
sively assessed gaps in transportation data
and the benefits and costs of possible solu-
tions. This project was conducted in consul-
tation with major stakeholders including
those within DOT and among congressional
staff, state DOTs, metropolitan planning
organizations, the transportation industry,
and research organizations.

Solutions to several critical data problems
are being planned or are underway in BTS.
Surveys of bicycle and pedestrian travel and
of persons with disabilities will provide
information on demographic groups for
which little data has been collected in the
past. The planned American Freight Survey
will fill gaps in coverage to provide data on
freight flows that were not captured in past
surveys. It will collect information on travel
costs and times to identify bottlenecks that
are vital in the context of national competi-
tiveness and on containerization useful for
security purposes. The National Household
Travel Survey will provide improved travel
data on trips in the 50- to 100-mile range.
Implementation of Safety Data Initiative rec-
ommendations will reengineer safety data
systems to reduce redundancy and improve
quality and timeliness. This will result in uni-
form reporting of fatality and accident data

and allow comparability across modes of
transportation.

However, other gaps exist and solutions
have yet to be designed. There remains an
incomplete picture of hazardous materials
transportation due to the lack of data identi-
fying shippers, carriers, and the transporta-
tion workforce involved in the industry. Also
needed are better data on the rapid develop-
ments in the transportation requirements of
service industries and effects of e-commerce
on just-in-time delivery systems on these and
other sections of the freight-generating econ-
omy. Little data exist on the travel character-
istics of those involved in recreational
boating. The number, characteristics, and
their contribution to traffic flows are
unknown for certain types of motor vehicles
such as those providing municipal services,
for example, ambulances, municipal trash
haulers, and government motor pools. Trans-
portation workforce labor hours are not cap-
tured for all segments of the transportation
industry making it difficult to conduct analy-
ses of economic issues or safety concerns,
such as fatigue. These, and several other, gaps
will be addressed in the Data Gaps Final
Report due to be completed in 2003.

Assuring Data Quality, Good Statistical
Practice, and Measuring Results

Legislation requires BTS to issue guidelines
for DOT data collection to ensure that trans-
portation data are accurate, reliable, relevant,
and in a form that permits systematic
analysis. In addition, the Office of Manage-
ment and Budget issued a requirement in
2001 that agencies develop information
quality guidelines. As an active participant in
the Interagency Council for Statistical Policy
working group, BTS has the lead role in
developing these guidelines for all of DOT.
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As part of these responsibilities, BTS
developed the portion of the new DOT
information guidelines that cover statistical
information. These guidelines applied to all
of DOT as of October 1, 2002. In addition,
BTS will use the guidelines as a foundation
for a more comprehensive Guide to Good
Statistical Practice. This guide will be a hand-
book for transportation data program man-
agers and analysts on all aspects of data
quality, including data system planning, col-
lection, processing, analysis, interpretation,
dissemination, and evaluation.

BTS also has an ongoing data quality assess-
ment project. In 2001, the agency assessed 5
DOT data systems (in conjunction with the
Safety Data Action Plan) and plans to assess
10 more in 2002. The databases reviewed in
2001 included hazardous materials incidents
and enforcement actions, airline passenger
travel, transit safety and security, and airline
safety. In addition, BTS assisted the Office of
the Secretary of Transportation in a review of
data submitted by air carriers to support
claims for compensation after the September
11 shutdown of the air traffic system.

In accordance with the Government
Performance and Results Act, DOT maintains
a performance measurement system. BTS
provides technical support for the develop-
ment of performance measures, analysis of
performance data, and reliability assessment.
As part of this work, BTS develops verifica-
tion and validation plans and coordinates

with DOT agencies to develop “data details”
that describe the scope and limitations of the
data elements.

THE FUTURE

In BTS’s vision of the future, data and infor-
mation of high quality will support every sig-
nificant transportation policy decision, thus
advancing the quality of life and economic
well-being of all Americans. BTS plans to be
at the focal point of this vision, to develop its
capabilities such that people will come to
BTS before starting a planning effort or
transportation policy study because the
Bureau has good data and the information
they need.

To be that focal point, BTS will have data
ready for every significant policy analysis.
BTS will be agile, assuring that data cover
emerging trends in transportation. The data
will be good, clean, and timely. The data will
also be easy to get and use and be comple-
mented by analysis. BTS will accomplish this,
not alone, but as part of a team or network of
data collectors and providers, both public
and private.

In essence, the BTS goal is to make trans-
portation better—to enhance DOT’s strategic
goals: security, safety, mobility, economic
growth, and the human and natural environ-
ment.
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Introduction

he U.S. transportation system makes possible a high level of per-

sonal mobility and freight activity for the nation’s 284 million res-
idents and nearly 7 million business establishments. In 2000, over 230
million motor vehicles, transit vehicles, railroad cars, and boats were
available for use on the over 4 million miles of highways, railroads,
and waterways that connect all parts of the United States, the fourth
largest country in the world in land area. The transportation system
also includes about 228,000 aircraft and over 19,000 public and pri-
vate airports (an average of about 6 per county), and 440,000 miles of
oil and gas transmission lines. This extensive transportation network
supported an estimated 4.8 trillion passenger-miles of travel in 2000
and 3.8 trillion ton-miles of commercial freight shipments in 1999.

In general, the nation’s transportation infrastructure has changed
very little in recent years, while the number of vehicles has grown, in
some cases dramatically. Road lane-miles, for instance, have grown by
just 4 percent between 1980 and 2000, while cars and light trucks have
increased by 40 percent. In air transportation, the number of aircraft
operated by air carriers has increased by more than 35 percent since
1990, while the number of certificated airports (those serving sched-
uled air carrier operations with aircraft seating more than 30 passen-
gers) has shrunk. The heavy use of the nation’s infrastructure raises the
specter of deterioration. Data show, however, the nation’s roads,
bridges, and airport runways, in general, improved in the 1990s.

As the level of traffic continues to climb and the amount of infra-
structure remains the same, improved management of the system is one
method being used to keep traffic flowing. The increasing use of infor-
mation technology is important not only in commercial aviation,
railroading, and waterborne commerce, but also in highway trans-
portation, transit, general aviation, and boating. Information tech-
nology enhances the capability to monitor, analyze, and control
infrastructure and vehicles and offers real-time information to system
users. These technologies have a great deal of potential to help people
and businesses use the transportation system more efficiently.

35
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Transportation System Extent

he widespread availability of a large

variety of transportation options brings a
high level of mobility to most of the nation’s
residents and businesses. Tables 1 through 6
provide a snapshot of the key elements of the
U.S. transportation system.

Table 1
Highways: 2000 Data (unless noted)

Public roads
46,677 miles of Interstate highways
114,511 miles of other National Highway
System (NHS) roads
3,789,927 miles of non-NHS roads

Vehicles and use
134 million cars, driven 1.6 trillion miles
79 million light trucks, driven 0.9 trillion miles
8 million commercial trucks with 6 tires or
more and combination trucks, driven 0.2 trillion miles
746,000 buses (all types), driven 7.6 billion miles
4.3 million motorcycles, driven 10.5 billion miles

Passenger and freight motor carriers
4,000 private motorcoach companies operating in the U.S.
and Canada (1999), 860 million passengers' (1999)
511,000 interstate freight motor carriers,?
1.1 trillion ton-miles carried?

1 American Bus Association, Motorcoach Census 2000, available at
http://www.buses.org, as of Mar. 27, 2002.

2 U.S. Department of Transportation, Federal Motor Carrier Safety
Administration, analysis and information online, “SafeStat Online,”
available at http:/ai.volpe.dot.gov/SafeStat/safestatmain.asp, as of
September 2001.

3 Eno Foundation, Inc., Transportation in America, 2000 (Washington,
DC: 2001).

SOURCE: U.S. Department of Transportation, Federal Highway Admin-
istration, Highway Statistics 2000 (Washington, DC: 2001), tables HM-
15 and VM-1, also available at http://www.fhwa.dot.gov/ohim/hs00/
index.htm, as of Mar. 26, 2002.

Table 2
Air: 2000 Data (unless noted)

Airports
5,317 public-use airports
13,964 private-use airports

Airports serving large certificated carriers’
29 large hubs (72 airports), 479 million enplaned passengers
31 medium hubs (53 airports), 102 million enplaned
passengers
54 small hubs (69 airports), 40 million enplaned passengers
585 nonhubs (610 airports), 18 million enplaned passengers

Aircraft
8,228 certificated air carrier aircraft,? 5.4 billion domestic
miles flown?
219,464 active general aviation aircraft® (1999), 3.9 billion
statute-miles flown? (1997)

Passenger and freight companies®
75 carriers
616 million domestic revenue passenger enplanements
14.8 billion domestic ton-miles of freight

Certificated air carriers (domestic and international)
Majors: 14 carriers, 672,000 employees, 590 million revenue
passenger enplanements
Nationals: 32 carriers, 56,000 employees, 80 million revenue
passenger enplanements
Regionals: 29 carriers, 3,600 employees, 6 million revenue
passenger enplanements

1U.S. Department of Transportation, Bureau of Transportation Statis-
tics, Office of Airline Information, Airport Activity Statistics of Certificat-
ed Air Carriers, 12 Months Ending December 31, 2000 (Washington,
DC: 2001).

2 Aerospace Industries Association, Aerospace Facts and Figures
(Washington, DC: 2000/2001).

3U.S. Department of Transportation, Federal Aviation Administration,
General Aviation and Air Taxi Activity and Avionics Survey, Calendar Year
1999 (Washington, DC: 2001).

4 U.S. Department of Transportation, Federal Aviation Administration,
General Aviation and Air Taxi Activity and Avionics Survey, Calendar
Year 1997, FAA-APO-99-4 (Washington, DC: 1999).

5 U.S. Department of Transportation, Bureau of Transportation Statis-
tics, Office of Airline Information, Air Carrier Traffic Statistics (Washing-
ton, DC: 2000).

SOURCE: U.S. Department of Transportation, Bureau of Transportation
Statistics, National Transportation Statistics 2001, available at
http://www.bts.gov.
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To put the system into perspective, the
system’s 4 million miles of roads would circle
the globe more than 157 times, its rail lines 7
times, and its oil and gas pipelines 56 times.
The average distance traveled by a car or light
truck annually (about 12,000 miles) equals a
journey nearly halfway around the world, or
added together, about one-tenth the distance to
the nearest star outside our solar system.

The capacity of the air and transit systems
in the United States is also phenomenal.

Table 3
Rail: 2000 Data

There are more than enough seats on air-
planes operated by U.S. air carriers to seat
the entire population of Delaware (784,000
people). And the number of cars in the New
York City subway system alone is more than
large enough for the entire population of
Baton Rouge, Louisiana (228,000 people), to
have a seat at the same time.

Table 4
Transit: 2000 Data (preliminary)

Miles of road operated
120,597 miles by major (Class ) railroads
20,978 miles by regional railroads
28,937 miles by local railroads
22,741 miles by Amtrak’

Equipment
1.4 million freight cars
20,028 freight locomotives in service

Freight railroad firms
Class I: 8 systems, 168,360 employees, 1.4 trillion revenue
ton-miles of freight carried
Regional: 35 companies, 11,254 employees
Local: 517 companies, 12,194 employees

Passenger (Amtrak)'
25,000 employees, 1,894 passenger/other cars
378 locomotives, 22.5 million passengers carried (FY 2000)

1 National Railroad Passenger Corp., Annual Report 2000 (Washing-
ton, DC: 2000), also available at http://www.amtrak.com/pdf/
00annualrpt.pdf, as of September 2001.

SOURCE: Association of American Railroads, Railroad Facts: 2001
Edition (Washington, DC: 2001).

Vehicles

75,013 buses (also included in buses under highway),
21.2 billion passenger-miles

12,168 heavy and light rail, 15.2 billion passenger-miles
5,073 commuter rail, 9.4 billion passenger-miles
119 ferries, 330 million passenger-miles
33,080 demand responsive, 839 million passenger-miles
6,159 other vehicles, 984 million passenger-miles

Transit agencies
554 federally funded urbanized area agencies
1,074 federally funded rural agencies
3,594 federally funded specialized transportation agencies
753 other agencies
346,415 employees

NOTE: Data for fiscal year 2000 are preliminary.

SOURCE: American Public Transportation Association, Transit Fact-
book 2001 (Washington, DC: 2001), tables 30, 46, 62, and 84.

(continues on next page)
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Table 5
Water: 2000 Data

Table 6
Pipeline: 1999 Data

U.S.-flag fleet (active and inactive)

Great Lakes: 614 vessels, 58 billion ton-miles
(domestic commerce)

Inland: 32,868 vessels, 303 billion ton-miles
(domestic commerce)

Ocean: 7,872 vessels, 294 hillion ton-miles
(domestic commerce)

Recreational boats: 12.8 million numbered boats'

Commercial facilities?
Great Lakes: 611 deep-draft, 143 shallow-draft
Inland: 2,367 shallow-draft
Ocean: 4,079 deep-draft, 2,109 shallow-draft

1 U.S. Department of Transportation, U.S. Coast Guard, Boating Statis-
tics—2000 (Washington, DC: 2001).

2 U.S. Army Corps of Engineers, Navigation Data Center, Geographic Dis-
tribution of U.S. Waterway Facilities, available at
http://www.wrsc.usace.army.mil/ndc/fcgeodis.htm, as of January 2001.

SOURCE: Except as noted, number of vessels—U.S. Army Corps of
Engineers, Institute for Water Resources, Waterborne Transportation
Lines of the United States: Calendar Year 2000 (Fort Belvoir, VA: 2001),
also available at http://www.iwr.usace.army.mil/ndc/vesichar.htm, vol. 1,
table 1, as of April 2001; ton-miles—U.S. Army Corps of Engineers,
Institute for Water Resources, Waterborne Commerce of the United
States (Washington, DC: 2001), Part 5, table 1-4.

il
Crude lines: 86,000 miles, 336 billion ton-miles
Product lines: 91,000 miles, 287 billion ton-miles

Natural gas (estimates)?
Transmission: 263,000 miles of pipe
Distribution: 1,046,000 miles of pipe, 184 companies,
138,000 employees

1 Eno Foundation, Inc., Transportation in America, 2000 (Washington,
DC: 2001).
2 American Gas Association, Gas Facts (Washington, DC: 1999).
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Information Technology Use

rom the telegraph used by railroads in the

19th century to radio and radar used in
ships and planes at the beginning of the 20th
century, information technology (IT) has
enhanced the capabilities of our transporta-
tion systems. In recent years, these technolo-
gies have been integrated into all modes of
transportation. Highway and transit applica-
tions of IT now are joining the other modes
as new technology allows drivers to “navi-
gate” roads.

Intelligent transportation systems (ITS) com-
prise a broad range of technologies, including
those in the IT category, and help improve the
efficiency, effectiveness, and safety of trans-
portation. Travelers can obtain information
and guidance from electronic surveillance,
communications channels, and traffic analysis.
ITS also boosts the capability to monitor,
route, control, and manage information to
facilitate travel.

The variety of technologies and approach-
es across the ITS spectrum, however, compli-
cates assessments of the extent of their use.
The U.S. Department of Transportation (DOT),
Federal Highway Administration’s ITS Joint
Program Office conducts periodic surveys to
gauge urban implementation in 75 metropol-
itan areas' in the United States [2]. The sur-
veys collect data on deployment for nine ITS
infrastructure components for highways,

' The DOT IT Joint Program Office now measures 78
metropolitan areas. However, to maintain reporting
consistency across a 10-year goal period, the office
compares only data from the original 75 metropolitan
areas.

transit, and highway-rail grade crossings
within the boundaries of metropolitan plan-
ning organizations (MPOs).

A single ITS component may use several
technologies or approaches. For instance, elec-
tronic toll collection (ETC) technologies auto-
matically collect payments through the
application of in-vehicle, roadside, and com-
munications technologies. About 73 percent of
the metropolitan areas surveyed had toll col-
lection lanes with ETC capacity in fiscal year
(FY) 2000, up from 36 percent in FY 1997 [2].

Multiple ETC technology deployment high-
lights the growing importance of integrating
ITS. Beyond measuring fixed ITS assets like
vehicles, the ITS Joint Program Office also
studies the integration among agencies operat-
ing the infrastructure. Federal officials define
ITS integration as the transfer of information
between three types of organizations: state
departments of transportation, local govern-
ments, and transit agencies.

Traffic signal control and electronic toll
collection are two of the top three highway
ITS technologies currently being deployed
(figure 1). These technologies directly benefit
travelers by smoothing out trips on toll roads
and signaled arterial roads. Highway-rail
grade crossings have one of the lowest rates
of deployment, but a major federal initiative
is providing funds to address this area.

The Global Positioning System (GPS) is
being used in all transportation modes (even
walking), although to what overall extent is
uncertain. Thirty-one percent of the metro-
politan areas surveyed in 2000 showed some
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Figure 1

ITS Infrastructure Deployment in 75 Metropolitan Areas: 1997 and 2000

Selected elements

Percent’

Toll collection lanes with Electronic
Toll Collection capability

73

Emergency management vehicles under
computer-aided dispatch

67

Signalized intersections under centralized
or closed loop control

\
»
e~
©

O 1997
W 2000

Fixed-route buses accepting electronic
fare payment

w

o
N
N

Freeway miles covered by on-call service patrols

|

40

Fixed-route transit vehicles equipped with
automated vehicle locator technology

Freeway miles with real-time traffic
data-collection technologies

N

Freeway conditions disseminated to the public

Highway-rail intersections under
electronic surveillance

F
—_
[=2]

1997 data net available

Arterial miles covered by on-call service patrols 7

31

22

22

)

10

30 40 50 60 70 80

1 Percentage of the infrastructure components in all 75 areas that have the ITS technology deployed; e.g., 73 percent of the toll collection lanes in all

75 areas in 2000 had the capability to collect tolls electronically.

SOURCE: U.S. Department of Transportation, Federal Highway Administration, ITS Joint Program Office, ITS Deployment Tracking: 2000 Survey
Results, available at http://www.itsdeployment2.ed.ornl/its2000, as of Oct. 31, 2002.

deployment of automatic vehicle location
devices in fixed-route transit vehicles [2]. GPS
is not only used for commercial aviation, but
also for general aviation. About 70 percent of
corporate and over half of business-use aircraft
have GPS devices, compared with about 40
percent of personal-use aircraft [1].

In 1996, the U.S. Coast Guard brought its
Maritime Differential GPS (DGPS) online.
Reference stations located every 200 miles
along the coast and major rivers allow ships
with the proper GPS receiving equipment to

identify their positions within 5 to 10 meters,
compared with 100 meters for other
positioning systems. This is an important
navigational aid, as some channels are less
than 100 meters wide. The DOT is now
implementing Nationwide DGPS to bring the
same positioning accuracy to all parts of the
continental United States and Alaska.
Railroads are developing positive train
control (PTC) systems that will use nation-
wide DGPS to provide precise positioning
information. PTC can prevent overspeed
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accidents and collisions between trains and 2. U.S. Department of Transportation, Federal High-

between trains and maintenance-of-way crews. way Administration, ITS Joint Program Office,
y ITS Deployment Tracking: 2000 Survey Results,

PTC can also Improve th? eff1c1§ncy of rail- available at http://www.itsdeployment2.ed.ornl/

road operations by reducing train over-the- its2000, as of Oct. 31, 2002.

road delays and increasing running time 3. U.S. Department of Transportation, Federal Rail-

reliability, track capacity, and asset utilization. road Administration, “What Is Positive Train

3] Control?” available at http:/frarnd.volpe.dot.gov,
) as of Dec. 4, 2000.

Sources

1. U.S. Department of Transportation, Federal Avi-
ation Administration, General Aviation and Air
Taxi Survey, 1996, available at http://api.hqg.faa.
gov/ga96/gatoc.htm, as of Dec. 5, 2000, table
7.2.
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Roads

Road building and widening continue to
slowly increase the extent of the public
road system and the length of lane-miles open
to the public. Since 1980, miles of public road
increased only about 2 percent, although, as a
result of road widening, lane-miles increased
nearly twice as much (3.8 percent). This small
change in overall lane-miles masks growth in
the higher elements of the roadway system.

Figure 1

Between 1980 and 2000, Interstate lane-miles
increased by 16 percent and principal arterials
increased by 29 percent (figure 1; also see box
on p. 57 on the Highway Functional Classifi-
cation System) [1].

Source

1. U.S. Department of Transportation, Federal High-
way Administration, Highway Statistics (Wash-
ington, DC: Annual editions).

Trends in Lane-Miles of Roadway by Functional Class: 1980-2000
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SOURCES: U.S. Department of Transportation, Federal Highway Administration, Highway Statistics (Washington, DC: Annual editions),

table HM-60.
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U.S. Vehicle Fleet

Between 1990 and 2000, the most note-
worthy development in the U.S. highway
vehicle fleet was the rapid growth in the num-
ber of registered light-duty trucks, including
minivans, pickups, and sport utility vehicles
(figure 1). During this period, the number of
these vehicles grew from nearly 48 million to
over 79 million, an increase of about 64 per-
cent. This category now accounts for 35 per-
cent of the total U.S. fleet, up from 25 percent
in 1990. Fueled by the rapid increase in the
number of light-duty trucks, the total U.S.
fleet grew to nearly 226 million vehicles in
2000, a 17 percent increase over the 193 mil-
lion vehicles registered in 1990 [1].

In contrast to the rapid and continual
growth of light-duty trucks, the total number
of cars and motorcycles in the fleet declined
during the 1990s but by 2000 had regained
their 1990 levels. Over the same period, the
number of large trucks and buses increased at
roughly the same rate as the total U.S. high-
way fleet, rising to just over 8 million large
trucks and 746,000 buses by 2000. The 134
million cars in 2000 represent 59 percent of

the total fleet, down from a 69 percent share
in 1990 [1].

Source

1. U.S. Department of Transportation, Federal
Highway Administration, Highway Statistics
2000 (Washington, DC: 2001).

Figure 1
Highway Vehicle! Trends: 1990-2000
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SOURCES: 1991-1995—U.S. Department of Transportation, Federal
Highway Administration, Highway Statistics Summary to 1995
(Washington, DC: 1997), tables MV-201 and VM201a.

1996-1997— ____ . Highway Statistics 1997 (Washington, DC: 1998),
table VM-1.
1998-2000— ____. Highway Statistics 2000 (Washington, DC: 2001),
table VM-1.
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Magnetic Levitation High-Speed Rail

As a result of work underway, the travel
time of high-speed intercity rail service
may be reduced in half in the future using
magnetic levitation (maglev) technology. A
maglev system employs magnetic forces to
lift, propel, and guide a vehicle over a guide-
way using state-of-the-art electric power and
control systems.

Under the Transportation Equity Act for
the 21st Century, the U.S. Congress created a
national Magnetic Levitation Transportation
Technology Deployment Program in the U.S.
Department of Transportation (DOT). In May
1999, DOT’s Federal Railroad Administration
(FRA) gave planning funds to seven state
maglev projects. These funds enabled the
seven projects to compete for the second
phase of deployment [1].

Of the seven projects, DOT selected two in
January 2001 as the best positioned for early
demonstration of the technology. One project
would connect Baltimore, Maryland, and
Washington, DC, along 40 miles of the Eastern
Seaboard. The other project, the 54-mile

Pennsylvania High-Speed Maglev Corridor,
would link Pittsburgh International Airport
to Pittsburgh and its eastern suburbs [2].
Once this feasibility phase is completed, one
of the projects will be eligible for $950
million for construction if Congress appro-
priates the funds.

Overall, FRA has provided $50.8 million
through fiscal year 2002 for preconstruction
planning for all seven projects (table 1). Just
over half of these funds are supporting the
two selected projects.

Sources

1. U.S. Department of Transportation, Federal Rail-
road Administration, “The Maglev Deployment
Program,” available at http://www.fra.dot.gov/o/
hsgt/maglev.htm, as of Sept. 10, 2001.

2. . “U.S. Secretary of Transportation Slater
Selects Two High Speed Maglev Projects,” press
release, Jan. 18, 2001, available at http://www.
fra.dot.gov/o/hsgt/hot.htm, as of Sept. 17, 2001.
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Table 1
Maglev Corridors and Funding

Funds granted
through FY 2002

State Maglev project (millions of dollars)
California Los Angeles International Airport-West Los Angeles—Union Station’ 53
California-Nevada Anaheim-Las Vegas via Ontario, Barstow/Victorville, and Primm? 54
Florida Port Canaveral-Space Center—Titusville 4.2
Georgia-Tennessee Hartsfield—Atlanta International Airport-Chattanooga Municipal Airport* 4.2
Louisiana New Orleans Airport—Union Passenger Terminal—

Lake Ponchartrain—St.Tammany Parish? 4.2

Maryland-Washington, DC

Pennsylvania

Camden Yards, Baltimore—Baltimore-Washington
International Airport-Union Station, Washington, DC®

Pittsburgh International Airport-Pittsburgh—-Monroeville—Greensburg®

11.6
15.9

1 California Maglev Project website, available at http://www.calmaglev.
org, as of Sept. 17, 2001.

2 California-Nevada Interstate Maglev Project, “Overview,” available at
http://www.ci.las-vegas.nv.us/maglevproject/overview4.htm, as of Sept.
18, 2001.

3 U.S. Department of Transportation, Federal Railroad Administration,
“Transportation Secretary Announces $1.96 Million in Funding for New
Orleans Maglev,” press release, Mar. 3, 2000, available at http://www.fra.
dot.gov/o/hsgt/hotfiles/maglev.htm, as of Sept. 17, 2001.

4 Atlanta to Chattanooga Maglev, “Overview,” available at http://www.
acmaglev.com/overview.htm, as of Sept. 17, 2001.

5 Baltimore-Washington Maglev Project, “Maglev Route: Corridor
Overview,” available at http://www.bwmaglev.com/about/
maglev_route.htm, as of Sept. 17, 2001.

6 The Pennsylvania Project, High Speed MAGLEYV, project description,
available at http://www.maglevpa.com/project.html, Sept. 17, 2001.

SOURCES: Routes: U.S. Department of Transportation, Federal Rail-
road Administration, “Table of High-Speed Rail and Maglev States and
Corridors,” available at http://www.fra.dot.gov/o/hsgt/states/index.htm, as
of Sept. 15, 2001.

Funding: U.S. Department of Transportation, Federal Railroad Adminis-
tration, Railroad Development, personal communication, Oct. 3, 2002.
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Urban Transit

rban transit is a complex mix of heavy,  Figure 1 ) )
light, and commuter rail; buses and evenueVehicle-iles by Urban
ght, ) 3 N Transit Mode: 1991-2000
demand responsive vehicles; ferries; and other
less prevalent types such as inclined planes,
trolley buses, and automated guideways. This
mode, measured by revenue vehicle-miles of 1,900
service provided, grew by nearly 30 percent
between 1991 and 2000 to over 3 billion 1800
miles. The U.S. populiatlon grew by 12 percent 74, /
over this same period. The largest transit /
. Bus

modes, bus and heavy rail, showed the slowest 1,600
growth during this period (about 14 percent),
while demand responsive transit grew the
fastest (143 percent) (figure 1). Among rail 44 ! ! . N

Millions of revenue vehicle-miles

2,000

1,500

modes, both light rail and commuter rail have 1991 1993 1995 1997 1999 2000
seen substantial increases in service provided N -
over this period, 90 percent and 25 percent, 0o | lions of revenue vehicle-miles

respectively [1]. ”
500

Transit agencies in urbanized areas receive
formula funding from the Federal Transit 400 _
Administration for the purchase of vehicles. Demand responsive_.-*"
In fiscal year 2000, 152 agencies purchased 300
6,619 vehicles with formula funds. Most of
the vehicles purchased (73 percent) were
buses. Large urbanized area agencies pur- 100
chased 69 percent of the buses (table 1) [2].

Commuter rail

200 pow-ae =

0
Sources 1991 1993 1995 1997 1999 2000

NOTE: Other modes, including ferryboat, trolley bus, and automated

1. U.S. Department of Transportation, Federal :
guideway, are not shown.

Transit Administration, National Transit Data-

base. Annual years. SOURCE: U.S. Department of Transportation, Federal Transit
’ Administration, National Transit Database, Annual years.

2. U.S. Department of Transportation, Federal
Transit Administration, 2000 Statistical Sum-
maries: FTA Grant Assistance Programs, “Table
91: Obligation of Flex Funds/FHWA Transfers,
by Area/State (Fiscal Years 1992-2000),” avail-
able at http://www.fta.dot.gov/library/reference/
statsumO1/table19.html, as of Oct. 5, 2001.
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$ae?1|?cl1es Purchased Under the Area Formula Funding Program: Fiscal Year 2000

Population Number of Buses Articulated Vans and Trolley

category areas 35-40 ft 301t <301t buses station wagons buses Other
Large 36 2,736 152 474 192 612 68 21
Medium 71 508 89 313 28 560 13 65

Small 45 223 69 283 2 166 33 12
Total 152 3,467 310 1,070 222 1,338 114 93

KEY TO POPULATION CATEGORIES: Large = over 1 million; medium = 200,000 to 1 million; small = less than 200,000.
NOTE: Other includes articulated trolleys, commuter buses, intercity buses, and used buses.
SOURCE: U.S. Department of Transportation, Federal Transit Administration, “Table 19: Obligation of Flex Funds/FHWA Transfers, by Area/State

(Fiscal Years 1992-2000),” 2000 Statistical Summaries: FTA Grant Assistance Programs, available at http://www.fta.dot.gov/library/reference/
statsumO1/table19.html,as of Sept. 26, 2001.

Rural Transit

Over one-third of the U.S. population lives outside
urbanized areas. The Federal Transit Administration
provides funding for rural transit through its Section
5311 program, part of the Transportation Equity Act
for the 21st Century. Within this program, there are
approximately 1,215 transit providers serving 91 mil-
lion people in 773 cities with populations between
10,000 and 50,000 (15 percent of the rural popula-
tion).

While the number of providers remained relatively
constant between 1994 and 2000, the fleet sizes
grew significantly. The average number of vehicles
per provider was 17.5 in 2000, an increase of 60 per-
cent from 1994. Annual trips per year increased 62
percent during this time, from 95 million in 1994 to
154 million in 2000.

SOURCE: Community Transit Association of America, Sta-
tus of Rural Public Transportation-2000, available at
http://www.ctaa. org/ntrc/rtap/pubs/status2000, as of Oct.
19, 2001.
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U.S.-Flag Vessels

he U.S.-flag oceangoing merchant fleet

consisted of 421 operating vessels in
2002 (table 1). The total U.S.-flag commercial
fleet operating in both foreign and domestic
trades, however, consisted of 29,263 vessels.
This does not include more than 5,000
tugs/towboats 1,500, other types of work-
boats (e.g., crewboats, supply boats, and util-
ity vessels), or over 1,200 passenger vessels
(table 2).

Over 98 percent of the total U.S.-flag com-
mercial fleet operated in U.S. domestic trade
during 2000 (table 1). There are three major
sectors of U.S. domestic trade: the inland
waterways, Great Lakes, and domestic deep
sea or coastwise trades. Barges operate
primarily on the U.S. inland waterways and
carry more than 90 percent of that tonnage
[1]. The Great Lakes fleet consists of self-
propelled vessels and integrated tug/barge
units. Most of these “Lakers” only carry
cargo between the Great Lakes ports. Con-
tainerships and tankers operate in the U.S.
domestic deep sea trade.

The Jones Act (Section 27 of the Merchant
Marine Act of 1920) requires that maritime
cargoes and passengers moving between U.S.
ports be transported in vessels built and
maintained in the United States, owned by
American citizens, and crewed by U.S.
mariners [2]. As of April 2001, 157 privately
owned, self-propelled vessels (of 1,000 gross
tons and over) had unrestricted domestic trad-
ing privileges under the Jones Act (table 3).

Sources

1. U.S. Department of Transportation, Bureau of
Transportation Statistics, Maritime Administra-
tion, and U.S. Coast Guard, Maritime Trade and
Transportation 99, BTS99-02 (Washington, DC:
1999).

2. U.S. Department of Transportation, Maritime
Administration, MARAD ‘99 (Washington, DC:
May 2000).
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Table 1
Cargo-Carrying U.S.-Flag Fleet by Area of Operation: January 2000—June 2000
Thousands of metric tons
Liquid carriers Dry bulk carriers Containerships Other freighters’ Total fleet
Area of operation Number Tons Number Tons Number Tons Number Tons Number Tons
Foreign trade 79 2,457 235 2,124 61 2,368 46 1,072 421 8,021
Self-propelled 31 1,952 10 477 61 2,368 45 1,052 147 5,849
= 1,000 gross tons 31 1,952 10 477 61 2,368 45 1,052 147 5,849
< 1,000 gross tons 0 0 0 0 0 0 0 0 0 0
Nonseli-propelled? 48 505 225 1,647 0 0 1 20 274 2,172
= 1,000 gross tons 42 498 145 1,419 0 0 1 20 188 1,937
< 1,000 gross tons 6 7 80 228 0 0 0 0 86 235
Domestic trade 3,437 16,393 21,435 37,186 50 757 3,920 4,621 28,842 58,957
Coastal (including
noncontiguous) 599 9,779 448 1,596 50 757 1,435 1,658 2,532 13,790
Self-propelled 102 6,075 1 33 24 596 66 162 193 6,866
= 1,000 gross tons 84 6,063 1 33 24 596 10 143 119 6,835
< 1,000 gross tons 18 12 0 0 0 0 56 19 74 31
Nonseli-propelled? 497 3,704 447 1,563 26 161 1,369 1,496 2,339 6,924
= 1,000 gross tons 410 3,603 158 1,152 26 161 149 818 743 5734
< 1,000 gross tons 87 101 289 411 0 0 1,220 678 1,596 1,190
Internal waterways 2,819 6,522 20,912 33,511 0 0 2,397 2,800 26,128 42,833
Self-propelled 0 0 0 0 0 0 26 18 26 18
= 1,000 gross tons 0 0 0 0 0 0 0 0 0 0
< 1,000 gross tons 0 0 0 0 0 0 26 18 26 18
Nonself-propelled 2,819 6,522 20,912 33,511 0 0 2,37 2,782 26,102 42,815
= 1,000 gross tons 1,263 4,129 215 599 0 0 72 254 1,550 4,982
< 1,000 gross tons 1,656 2,393 20,697 32,912 0 0 2,299 2,528 24,552 37,833
Great Lakes 19 92 75 2,079 0 0 88 163 182 2,334
Self-propelled 4 20 53 1,873 0 0 4 21 61 1,914
= 1,000 gross tons 2 19 50 1,871 0 0 1 21 53 1,911
< 1,000 gross tons 2 1 3 2 0 0 3 0 8 3
Nonself-propelled 15 72 22 206 0 0 84 142 121 420
= 1,000 gross tons 14 70 7 186 0 0 4 26 25 282
< 1,000 gross tons 1 2 15 20 0 0 80 116 96 138
Total, commercial fleet? 3,616 18,850 21,670 39,310 111 3,125 3,966 5,693 29,263 66,978
National Defense
Reserve Fleet? 28 884 0 0 5 86 143 2,423 176 3,393
Ready Reserve Force 9 268 0 0 3 50 77 1,539 89 1,857
Other reserve 19 616 0 0 2 36 66 884 87 1,536
Other government 0 0 0 0 0 0 7 237 7 237
Sealift vessels 0 0 0 0 0 0 7 237 7 237
GRAND TOTAL 3,544 19,734 21,670 39,310 116 3,211 4,116 8,353 29,446 70,608

"Includes general cargo, roll on-roll off, multipurpose, lighter aboard ship (LASH) vessels, and deck barges. Excludes offshore supply vessels.
2 Integrated tug barges of 1,000 gross registered tons (grt) and greater are contained in nonself-propelled categories as follows: foreign trade—
2 liquid (78,300 tons), 2 dry bulk (48,100 tons), 1 other freighter (20,000); domestic coastal-9 liquid (371,155 tons), 1 dry bulk (21,500 tons); Great

Lakes—2 liquid (18,955), 7 dry bulk (192,700); translakes—1 dry bulk (5,400).

3 Excludes one passenger vessel of 7,250 deadweight tons (dwt) operated in noncontiguous domestic trade.
4 Self-propelled vessels = 1,000 grt; excludes 10 passenger vessels of 91,701 dwt.
SOURCE: U.S. Department of Transportation, Maritime Administration, Office of Statistical and Economic Analysis; adapted from U.S. Army Corps

of Engineers, U.S. Coast Guard, and U.S. Customs Service data, available at http://www.marad.dot.gov/Marad_Statistics/PDF/Jan-Jun-

00%20U.S.%20Cargo-Carrying%20Fleet.pdf, as of Oct. 25, 2001.
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Table 2

U.S.-Flag Fleet of Passenger Vessels,
Tugs/Towboats, and Other Work Boats
Inventory data as of July 1, 2001

Vessel type Number Capacity unit
Passenger vessels Passengers
< 150 passenger capacity 753 51,774
= 150 passenger capacity 512 316,290
Total 1,265 368,064
Tugs/towhoats Horsepower
< 1,500 horsepower 3,340 2,464,621
= 1,500 horsepower 2,111 7,273,218
Total 5,451 9,737,839
Other work hoats’ Metric tons
< 1,000 tons capacity 1,404 273,876
= 1,00