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I he Executive Committee of the Transportation Research Board

(TRB) periodically identifies a set of critical issues in transportation
to focus attention on their likely impact on the nation’s economy and
quality of life. The discussion of the critical issues identified in this docu-
ment is intended to facilitate debate and to encourage research leading to
their resolution.

Previous editions of Critical Issues in Transportation have highlighted
many of the issues that threaten the performance of the nation’s trans-
portation system. In recent years, we have added the need to respond to
terrorism and natural disasters, highlighting how transportation has
become ever more linked to broader issues in society and in the economy.
This 2009 update elevates the importance of energy and environmental
issues to reflect the prominence that these topics have gained in national
debates about energy security and climate change. Greater emphasis also
is given to the issues of the condition and financing of infrastructure, to
help policy makers prepare for the reauthorization of federal surface
transportation programs that expire in 2009.

The urgency of addressing the critical issues has never been greater. The
Executive Committee hopes that readers of this list will become aware of
and concerned about these issues, and will join us in addressing the prob-
lems in transportation so that society and the economy can reap the many
benefits.
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Critical Issues

America’s economy and quality of life depend
on a transportation system that functions

well. Transportation connects people to jobs, family,
medical care, entertainment, education, and the
goods needed for everyday life. Networks of trade
that deliver on breakthroughs in technology, con-
sumer goods that are ever less expensive, and a grow-
ing economy—all are possible because of trans-
portation. As with other major infrastructure sys-
tems that support society—for example, water or
electricity—the importance of the nation’s trans-
portation system becomes apparent only when prob-
lems arise.

The destruction caused by Hurricane Katrina in
August 2005 demonstrated the vital importance of
transportation in the response to natural disasters
and in recovery, as well as in connecting regional
economies to the nation’s. The loss of terminals,
pipelines, railroad lines, and bridges in the Gulf of
Mexico region, for example, had an immediate
impact on the energy supply nationwide. Citizens
recognize the importance of transportation at the
state and local levels, but except for high fuel prices,
transportation is not identified in the Gallup Poll’s
regular survey of the most important problems fac-
ing the nation.' Yet transportation plays a central
role in linking regions and the world and in creating
the prosperity that citizens value.

Perhaps transportation’s successes over the past cen-
tury explain why it does not make the national list.
The nation has made massive investments in build-
ing and operating transportation systems, which
have connected cities to suburbs, metropolitan areas
to one another, factories to markets, and consumers
to goods produced all over the world. Americans are
the most mobile people on earth, and freight moves
efficiently across the United States. But the system is
being pushed to its limits, and demands on the sys-
tem will increase because of trends in population
growth, technological change, and the increased
globalization of the economy.

N

Although the rate of population growth—and
therefore of travel demand—is projected to slow in
the coming years, the increase in population will
amount to approximately 100 million by 2040. This
could double the demand for passenger travel’
Moreover, the added population will concentrate in
selected states and regions, which will intensify the
demand for transportation. Meanwhile, the U.S.
population will become older and more diverse.

The revolution in information technology (IT)—
which most observers believe is only beginning—is
expected to bring major societal and economic
changes, but the impacts on transportation demand
are uncertain.’ Perhaps most important, the contin-
ued expansion of trade, stimulated by the IT revolu-
tion, will increase the stresses on a freight system
already facing severe congestion. With the emer-
gence of China, India, and Mexico as major trading
partners, international trade as a proportion of the
gross domestic product (GDP) has almost doubled
to more than 22 percent in little more than a decade.
Truck and containerized shipments may double by
2025 as the globalization of the economy unfolds.'
Trade will become an increasingly important com-
ponent of the U.S. economy, intensifying the
demand for transportation.
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The Executive Committee of the Transportation
Research Board of the National Academies has out-
lined the most critical transportation issues facing
the nation in this first decade of the new century:

¢ CONGESTION: increasingly congested facilities across
all modes;

* ENERGY, ENVIRONMENT, AND CLIMATE CHANGE:
extraordinary challenges;

¢ INFRASTRUCTURE: enormous, aging capital stock to
maintain;

¢ FINANCE: inadequate revenues;

* EQUITY: burdens on the disadvantaged;

¢ EMERGENCY PREPAREDNESS, RESPONSE, AND MITI-
GATION: vulnerability to natural disasters and terrorist
strikes;

o SAFETY: insufficient improvement;

¢ INSTITUTIONS: 20th century institutions mismatched to
21st century missions; and

e HUMAN AND INTELLECTUAL CAPITAL: inadequate
investment in innovation.

The Executive Committee has outlined these issues
to focus attention on the most significant policy
decisions facing the country and on the areas most in
need of innovation.

CONGESTION
INCREASINGLY CONGESTED FACILITIES
ACROSS ALL MODES.

If the 20th century can be called the era of building,
the 21st may be called the era of congestion.

According to the annual Texas Transportation
Institute report on urban mobility, “Congestion has
grown everywhere in areas of all sizes. Congestion
occurs during longer portions of the day and delays
more travelers and goods than ever before.”
Although estimates are imprecise, congestion costs
Americans roughly $78 billion per year in today’s
dollars and wastes 2.9 billion gallons of gasoline.’
Improved transportation system operations, high-
occupancy vehicle lanes, expanded public transit,
and many other transportation demand manage-
ment strategies have hardly slowed the rate of
increase. Airports, ports, and railroads are straining
to meet demand, but highway congestion is most
familiar, because 87 percent of all passenger trips are
made in private vehicles.”

New road capacity will be needed in the rapidly
growing metropolitan areas that are expected to
absorb tens of millions of new inhabitants in the
next three to four decades. As the population contin-
ues to grow, however, metropolitan areas can choose
between continued sprawl or more concentrated pat-
terns of development that would support transit
options. Transit becomes more cost-effective as pop-
ulation densities increase. Yet a metropolitan area
often may comprise many different jurisdictions, and
the land use plans of the government agencies that
regulate development are rarely coordinated with
investment decisions about transportation facilities.

Improved coordination and collaborative decision
making about investment decisions are a necessity,
but building new highways and transit systems can-
not solve the problem of congestion. Improved sys-
tem operation, more sophisticated user fees, and
improved information for users about the system’s
performance also may be necessary.

Businesses suffer because of congestion. Longer
travel times increase transport costs, and the lack




of reliable delivery compels firms to hold more
inventory or to add extra time for shipments.
Accommodating forecasted growth in freight vol-
umes will not be possible with the negligible
planned expansions of the networks that support
each mode. West Coast ports may be unable to han-
dle the staggering projected growth in Asian trade
over the next 20 years—even with significant
increases in port productivity—because of landside
constraints on rail and highway systems.*

Although some businesses may relocate away from
congestion, scale and network economies concen-
trate shipping patterns. Booming trade after the
North American Free Trade Agreement (NAFTA),
combined with new security procedures, has caused
significant congestion and cost increases at border
crossings with Mexico and Canada and on corridors
serving NAFTA markets.

The overriding issue for freight policy is to maxi-
mize efficiency—and to develop incentives for
doing so. The cost of moving goods affects the bot-
tom line of American companies competing in
world markets. Greater public investment to relieve
bottlenecks may improve efficiency—perhaps even
in facilities that formerly were exclusively private—
but careful analysis should precede the investments.
Improved understanding of the benefits and costs of
such investments is vital to making the best choices
in a globally competitive world.’

ENERGY, ENVIRONMENT,
AND CLIMATE CHANGE

EXTRAORDINARY CHALLENGES.

America relies heavily on the most energy-intensive
means of transportation—highway travel and avia-
tion. Transportation’s voracious appetite for—and
almost exclusive reliance on—petroleum-derived
fuels makes the United States highly dependent on
foreign sources of energy.

Transportation consumes more than 7 million more
barrels of petroleum daily than are produced
domestically (Figure 1)." In addition to requiring
U.S. military commitments in unstable parts of the
world, the imports drive up the balance-of-trade
deficit, which reached historic high levels in 2008.

The dependence of the U.S. economy and lifestyles
on foreign sources of fuel has renewed interest in
alternative transportation fuels, as well as in
increased domestic production. Many different
alternatives have been introduced—such as electric
power, hydrogen, and biodiesel—but much addi-
tional research and development is required before a
clear alternative emerges." The development of ade-
quate production or distribution structures for any
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FIGURE 1: Total consumption, transportation con-
sumption, and total domestic production of petroleum.
(Source: www.bts.gov/publications/pocket_guide_to_
transportation/2008/excel/figure_03_03.xls.)

alternative will take decades, adding urgency to the
search for suitable substitutes.

Forecasts of conventional petroleum resources indi-
cate a peak of production between 2020 and 2050,
which will create a gap between supply and demand
that alternative fuels must meet."” Efforts to reduce
reliance on imported fuels have been undermined
by national policy, which limited the increases in
motor vehicle fuel economy for new cars for more
than a decade before increasing standards in 2007.
Increasing the fuel tax or taking other initiatives to
reduce consumer demand remain politically
unpopular. Taxes on fuels in the United States are
the lowest among industrialized nations, and travel
per capita is the highest.

Most energy issues are inextricably intertwined
with environmental consequences. Transportation
contributes to a variety of environmental prob-
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FIGURE 2: Counties not attaining the National Ambient Air Quality Standards of the Clean Air Act, as of March

2009. (Source: www.epa.gov/oar/oagps/greenbk/mapnmpoll.html.)

lems—for example, by affecting land consumption
and water quality—but air emissions are the most
urgent. Petroleum-based fuels have significant
impacts on the environment, including greenhouse
gas emissions and local air pollution.

About 48 percent of the U.S. population lives in
areas that fail to meet federal clean air standards
(Figure 2).” The Environmental Protection Agency
has focused recent concern on fine particulate mat-
ter—2.5 microns in size—which more and more
studies have linked to adverse effects on human
health.” The diesel engines of trucks, trains, buses,
and ships are major sources of fine particulates.
Despite substantial reductions in vehicle emissions
in recent decades, many areas have yet to attain the
specified levels, and the new standards for particu-
lates will place many more counties and metropoli-
tan areas out of attainment and therefore subject to
federal sanctions.

A growing consensus associates global warming with
fossil fuel consumption; the transportation sector
accounts for roughly 30 percent of all fossil fuel con-
sumption, and the share is rising. Any measure to
reduce carbon-based fuel consumption significantly
will have to involve the transportation sector. In May
2009, Congress was debating proposals to reduce
CO: emissions, including reducing travel, and the
administration announced plans to meet new fuel

economy standards by 2016 instead of 2020. Well-
structured policies will reduce CO: emissions by
making travel more efficient. Because of travel’s link
to the economy and personal lifestyles, poorly struc-
tured policies may also reduce prosperity and social
welfare.

In addition to reducing emissions of gases that con-
tribute to climate change, the transportation sector
must begin adapting to the consequences of climate
change—for example, by inventorying assets that
are vulnerable to more frequent flooding and wind
damage; using probabilistic models in planning for
upgraded designs; and conducting the research
needed to revise design standards and operational
practices in flood-prone areas.”

INERASTRUCTURE

ENORMOUS, AGING CAPITAL STOCK TO
MAINTAIN.

The United States built an enormous transportation
infrastructure in the 20th century; replacement
would cost trillions of dollars. Roads, bridges, locks,
channels, runways, terminals, and rail lines are made
of durable materials that appear capable of lasting
for many more decades—but will not. On the




inland waterways, for example, approximately half
of the locks maintained by the U.S. Army Corps of
Engineers are more than 50 years old, in use beyond
their designed service lives.'

Maintaining and upgrading the infrastructure is
costly. For example, to maintain for the next 20
years the condition and performance of the nation’s
huge inventory of roads and transit systems, given
their current and projected use, would cost all units
of government approximately $95 billion per year.
Addressing only the deficient structures and pave-
ments that would be cost-beneficial investments
and improving system performance would cost
approximately $154 billion per year. Actual capital
expenditures are about $80 billion.” Research can
yield cost-saving innovations to extend the service
life of these assets—for example, with advanced
technologies to identify problematic components
that can be replaced or repaired before failing."
Even taking into account such innovations and the
tens of billions of dollars invested annually by all
levels of government on surface transportation, the
federal government estimates that the current
investment is not sufficient.

Lack of system preservation and rehabilitation pro-
duces a downward spiral. Deteriorating infrastruc-
ture is largely invisible to the public; generating
public support for funding rehabilitation and
reconstruction, therefore, is difficult. This problem
is not unique to transportation—America’s sewers,
water systems, and public school facilities also are
suffering from deferred maintenance. The short-
term savings from deferred maintenance, however,
have a price—proportionately greater rehabilitation
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costs later. This strategy also raises user costs in the
interim, through delays and the wear and tear on
vehicles. Raising the visibility and developing finan-
cial support for system preservation is critical to the
21st century transportation system.

FINANCE

INADEQUATE REVENUES.

Despite the modest reduction in travel in 2008, the
difference between transportation demand and sup-
ply has become so great that the increase in conges-
tion experienced by travelers should come as no sur-
prise. All modes must contend with aging infra-
structure and capacity problems, without adequate
revenues to respond. In part, the mismatch results
from the methods of financing publicly owned facil-
ities:

« For highways, the financing system based on gas
taxes, established more than 50 years ago, has
served the nation well but has not kept up in recent
years with demand and with the effects of inflation
on revenues.

+ A variety of taxes on air passengers and airport
users supports the nation’s airports and air traffic
control system. Revenues from users are not keep-
ing pace with the increased demands on the air
traffic control system, causing a gap in funding.”
Federal support to airports is shrinking, and
uncertainties about carrier lease payments are
reducing airport capital funding, even as passenger
demand grows.




6 CRITICAL ISSUES IN TRANSPORTATION

+ Waterways face different problems—80 percent of
the funding for the Marine Transportation System
comes from the budgets of several federal agencies,
which are constrained by federal spending limits in
response to the large deficit. Many ports require
regular dredging to maintain operations and foster
growth. Trust funds for this purpose have surplus-
es that are not being drawn down to limit the fed-
eral budget deficit.

After several decades of increased funding, and
despite sharp increases in ridership in recent years,
the nation’s public transit systems face consider-
able financial problems. The expansion of transit
systems expands the requirements for operating
funds, which largely come from fares and from
state and local government sources. These sources
are not increasing as fast as demand.

Until the sharp run-up in gasoline prices in 2005,
public opinion polls showed that voters favored fuel
tax increases if the revenues would be devoted to
improvements in roads and transit systems.” In
response to capital needs in surface transportation,
states and localities are opening up other sources of
revenue, such as sales taxes, road tolls, and other
user fees. In the November 2008 general election,
voters approved 72 percent of state and local refer-
enda to raise or extend taxes dedicated to trans-
portation.” Although new revenue streams are
needed, some tax sources—such as sales taxes—
place a disproportionate burden on people who
have low incomes. Moreover, these fundamental
shifts in financing have significant implications for a
national, systems-level approach to transportation
policy.

The private sector also faces problems. With large
increases in the interstate movement of goods, the
nation needs steady growth in railroad capacity.
Railroads are expanding their capital investments
but are unlikely to generate sufficient revenues over
the next 20 years to expand supply to meet the
demand projected by U.S. DOT.” The air transport
system also is experiencing difficulties, with declin-
ing demand because of the recession and high fuel
prices leading to bankruptcies and precipitating
merger proposals between competitors. These pro-
posals pose difficult policy choices for regulators,
who must weigh the risk of company failure against
the loss of the competitive pressures that benefit
consumers.

The past finance strategies for public investment in
highways and aviation have much to recommend
them: they are funded by users, are inexpensive to
administer, and have provided steady revenues for
building new capacity and operating systems. But
exclusive reliance on these approaches cannot con-
tinue. The fuel tax will remain a viable source of
funding for highway and transit for another 10 to 15
years, but a transition to new sources is necessary.”

New technology is making direct charging at the
time of highway use possible, and this could be
combined with debt financing or revenue bonds
repaid with user fees.”* Wiser investment of scarce
resources, along with revenue-raising mechanisms
that offer incentives for users to choose the most
cost-effective means of travel, will become a larger
component of transportation finance.

EqQuiTy

BURDENS ON THE DISADVANTAGED.

New financing arrangements to replace fuel taxes
must take into account the impacts on the disadvan-
taged. A passenger transportation system dominat-
ed by the automobile generates challenges for those
with limited incomes or physical disabilities or for
those who do not drive. The cost of transportation
is growing—in the past decade, the percentage of
income devoted to transportation increased by
almost 9 percent, which has placed a burden on
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FIGURE 3: Share of population 65 years old and
older, 2000 and 2025. (Source: U.S. Census: A Series.)




those with the lowest incomes.” Low-income
households often depend on the car instead of on
transit because, in many areas, no other mode is suf-
ficient for getting to work, child care, shopping, or
for other essential trips—except in a few large cen-
ter cities with extensive transit. The sharp rise in fuel
prices since 2005 has increased the burdens on the
disadvantaged.

The most disadvantaged—those without access to a
car—usually are women and often are racial or eth-
nic minorities; rely on transit, taxis, and walking;
and therefore have the most limited mobility and
accessibility.” The scale of the problem was revealed
by the tens of thousands of New Orleans residents
who lacked the private means to evacuate or places
to go for safety before Hurricane Katrina struck.

As the population ages, more people will have to
give up driving and with it the mobility that defined
their adult life. Most older people are aging in
place—that is, staying on where they have resided as
adults—so that the majority of older Americans are
remaining in automobile-dependent areas. Losing
the ability to drive poses a hardship, particularly
when adult children live far away. Reduced mobility
results in greater loneliness and depression,
increased incidence of certain negative health out-
comes, and lower life satisfaction.” Seniors without
automobiles are more isolated than peers who are
able to drive.” Disadvantaged persons without auto-
mobile access in rural areas are particularly isolated.

By 2025, almost 25 percent of the population—a
total of 65 million people—will be more than 65
years old (Figure 3). American society is not pre-
pared to meet the mobility needs of the tens of mil-
lions of older citizens who will be unable to drive in
coming years.

Disadvantaged populations also bear the brunt of
negative side effects from transportation facilities.
In urban areas, the adverse health effects of vehicle
emissions disproportionately affect members of eth-
nic, low-income households, who are more likely to
reside near freeways, ports, intermodal facilities, or
airports.” When siting or expanding facilities to
address congestion, policy makers seeking equitable
solutions for travelers and nearby communities also
must take into account the disproportionate
impacts on disadvantaged populations.

EMERGENCY PREPAREDNESS,
RESPONSE, AND MITIGATION

VULNERABILITY TO NATURAL DISAS-
TERS AND TERRORIST STRIKES.

Each year, 45 to 75 presidentially declared disasters
exceed local capacity and require state and federal
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assistance. Hurricanes Katrina and Rita in 2005, the
terrorist attacks of September 11,2001, and the 1989
Loma Prieta earthquakes are the recent events that
have placed the most stresses on emergency man-
agement and response. Historically, severe storms
have been the most prevalent disasters; as the cli-
mate changes, storms with heavy winds, flooding,
and surges may become more frequent.”

Transportation agencies have begun developing an
all-hazards approach to preparing for, responding to,
and recovering from natural and human-made disas-
ters, but much work remains. For example, the addi-
tional cost to secure highway and transit assets and
enhance traffic management during emergencies is
estimated at $3.6 billion annually through 2015.”

Throughout the world, transportation is the most
common target of terrorists, because people congre-
gate in vehicles, terminals, and airports.” The 2004
terrorist bombings of passenger trains in Madrid
and of transit lines in London attest to the difficulty
of protecting against such attacks.

The federal government responded to the tragic
events of September 11, 2001, by creating the
Department of Homeland Security (DHS), which
combined 22 federal agencies and entities. The
amalgamation faced significant challenges—as
indicated when one of the incorporated agencies,
the Federal Emergency Management Agency, strug-
gled to respond to the devastation caused by
Hurricane Katrina along the Gulf Coast. Although
progress has been made, DHS faces many major
challenges.”

Transportation security initiatives have included
increases in passenger and baggage screening at air-
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ports, requirements to scan all inbound containers,
and security checks for drivers of hazardous cargo
trucks—and more initiatives are unfolding. Yet the
obstacles are daunting, as DHS works to make
transportation more secure without sacrificing
important benefits—such as privacy and efficien-
cy—and determines who should have to pay for the
added costs of security.

The federal government has directed tens of billions
of public dollars more in annual funding for avia-
tion security than for the security of other modes,
which are equally vulnerable.* The risks and the
resulting costs are real. For example, a credible
threat of a security violation in the supply chain
could shut down container movements worldwide.
The negative impact on the economy would be
enormous if tens of thousands of in-transit contain-
ers were stalled for days or weeks in a search for the
suspected item.”

Although security strategies that are excessively cost-
ly or inconvenient are not sustainable, irrevocable
changes are being made in the planning, design, and
operation of transportation facilities to meet emerg-
ing security risks. The challenge is to develop strate-
gies that are cost-effective, efficient, and integrated
into the operations of the transportation system.

The slow and ineffective evacuations from
Hurricanes Katrina and Rita in 2005 pointed to the
importance of having plans that can be executed and
of ensuring that intergovernmental collaborations
are effective. In addition, the evacuations highlighted
the need to plan and provide for transportation facil-
ities that are adequate for response to, and recovery
from, terrorist attacks and natural disasters.

SAFETY

INSUFFICIENT IMPROVEMENT.

The United States has been the world safety leader in
all transportation modes but has fallen behind in
the mode that accounts for 95 percent of trans-
portation fatalities and serious injuries. Countries
such as Australia, Germany, Great Britain, and
Sweden have surpassed the United States in road
safety (Table 1). The successes of these nations are
partly the result of strategies such as stricter laws on
safety belt use, extensive crackdowns on alcohol-
and drug-impaired driving, increased restrictions
on teenage driving, and automated enforcement of
traffic signals and speed limits.

The United States continues to be a world leader in
introducing safer vehicle and road technologies.
Most past gains stem from the improved crashwor-
thiness of vehicles. Additional safety gains are possi-
ble from side air bags, electronic stability control,
and other crash-avoidance technologies.

TABLE 1: Comparative Fatality Rates per 100 Million
Vehicle-Kilometers Traveled

2005 Fatality Rate

Australia 7.9
Canada 9.2
France 9.6
Germany 7.8
Great Britain 6.4
Japan 10.3
South Korea 18.3
Sweden 5.9
USA 9.0

[Source: International Road Traffic and Accident Database
(IRTAD), maintained by the Organisation for Economic
Co-operation and Development and the International Transport
Forum (formerly European Conference of Ministers of
Transport). http://cemt.org/IRTAD/IRTADPUBLIC/about.htm.]

These kinds of improvements enhance occupant
protection and reduce vehicle collisions, but do not
directly address pedestrian, cyclist, and motorcyclist
deaths, which account for about 26 percent of the
total. The strategic highway safety plans of many
states are introducing improvements to roads, traf-
fic operations, driver licensing, and emergency med-
ical services. These comprehensive improvements
will increase safety for motorists, cyclists, and pedes-
trians, but will do so incrementally over time.

Sharply reducing annual road deaths requires more
than improved vehicle and road technology. Driver
behavior—speeding, reckless driving, and alcohol




or drug impairment—must be addressed. Citizens
expect continual improvements in safety, and the
rate of improvement from vehicle and road stan-
dards has been considerable. But the next major
improvements in safety from technology are not
expected for many more years.

Behavioral interventions have proved successful in
other nations. The United States has lessons to learn
from these nations in building public support and
developing the political will to introduce measures
that until now have received only limited imple-
mentation—such as stricter crackdowns on
impaired driving, additional restrictions on high-
risk drivers, and automated enforcement.

INSTITUTIONS

20TH CENTURY INSTITUTIONS MIS-
MATCHED TO 21ST CENTURY MIS-
SIONS.

The large-scale changes described earlier distinguish
the mission of transportation system providers in
the 21st century from that of system providers in the
early 20th century. The required institutional
responses are not new but have greater urgency with
the new demands and the other critical issues that
have been highlighted. Meeting 21st century
requirements will include

+ Adopting a systems perspective instead of a modal
perspective;

« Integrating priorities across levels of government
more effectively;

+ Emphasizing operations instead of expansion;

* Improving the balance between national and local
interests; and

+ Expediting a decision-making process that has
become slow and cumbersome.
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The fragmentation of authorities and of decision
making and regulatory structures inhibits the abili-
ty to address problems from a systems perspective
for highways, waterways, public transit, railroads, air
transportation, and pipelines. At the federal level,
for example, U.S. DOT comprises separate modal
administrations, and responsibilities for waterways
are vested in several other federal departments.
Most state DOT organizational structures have a
similar modal bias.

With so much infrastructure in place, managing the
loosely connected system of modes has become as
important as expanding and maintaining it. Better
management might reduce the need for some expan-
sion, but the institutional barriers are considerable.
More movement of freight by water along coastlines
may relieve some highway and rail congestion, for
example, but the endeavor would face many chal-
lenges, requiring the collective dedicated efforts of
different federal departments, state governments,
and disparate industry interests to succeed.

At the local level, state DOTs, counties, and cities
own and operate road systems, and special authori-
ties or city or county departments own and operate
public transit. These institutional structures inhibit
coordinated planning and investment. Progress is
being made, for example, as metropolitan areas
engage in multimodal planning, but more changes
are required before travelers perceive the system to
be seamless. Within metropolitan areas, road and
transit organizations often act independently, and
cities, counties, and states often have different prior-
ities for the facilities they own.

For the past half century, highway agencies primari-
ly have been builders. The state DOTs, in particular,
had the fundamental purpose of building and main-
taining the Interstate system and other intercity
highways. Although expansion will continue in
high-growth areas, state DOTs increasingly are
expected to serve as system operators. A manage-
ment mission for the future may include more
direct charging for the use of facilities, to supple-
ment or replace other user fees. State and metropol-
itan transportation organizations, however, were
not designed or prepared to manage the political
and technical challenges of this transition.

For decades, a general trend in the public sphere has
been to decentralize decision making; the results are
not always consistent with the development or pur-
suit of a national transportation policy. Increasingly,
cities or even neighborhoods make decisions about
public services, new development projects, or high-
ways. Communities that gain this power find few
projects acceptable, which bodes poorly for efficient
freight movements in the future. Decisions about
ports, for example, are made locally, and port com-
munities can reject the burden of the financial and
social costs of expanding freight movements, disre-
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garding the regional or national economic benefits
that accrue beyond their borders.

Moreover, a decline in federal funding has led to
more funding from local sources, which justifies
more local control. The large share of state and local
infrastructure funding referenda that pass is
explained in part by strategy—many of the success-
ful measures fund priority projects identified by the
local public and include local oversight of the spe-
cial funds. The shift in authority and funding
responsibility to the local and state levels raises fun-
damental questions about what the federal role
should be.

The decision-making process for transportation
investments has become slow and cumbersome.
Although environmental review, for example, has
greatly decreased the negative impacts of transporta-
tion projects, the review process can extend more
than a decade. Lack of consensus on what should be
built—and where—can delay or abort socially wor-
thy projects indefinitely, compounding congestion.
Moreover, consensus often comes at a vastly higher
cost than early estimates, as illustrated by Boston’s
Central Artery—Tunnel project, the “Big Dig.”

HumMAN AND
INTELLECTUAL CAPITAL

INADEQUATE INVESTMENT IN INNO-
VATION.
The nation faces many significant transportation

challenges. Public investment to stimulate innova-
tion in transportation services and products, how-
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FIGURE 4: Public-sector transportation research and
development as a percentage of gross domestic
product.

ever, has been declining for years, in real terms and
as a share of agency budgets.” Even with a 36 per-
cent increase in research funding in the recent fed-
eral surface transportation authorization, the
investment in transportation research and develop-
ment is small by any measure.

In 2005, public-sector investment in transportation
research and development was only 0.015 percent of
the GDP. This tiny share is sharply lower than the
nearly 0.07 percent of the early 1970s (Figure 4).
Coupled with the declining support is the growth in
the earmarking of research budgets—the designa-
tion of funds to specific institutions to carry out
research. Earmarking bypasses the role of merit
review and competition in ensuring scientific quali-
ty and reduces the ability of funding agencies to
carry out a coherent research investment strategy.”




Transportation and health care account for similar
proportions of the GDP, but the federal investment
in health care research is more than 10 times greater
than its investment in transportation research.
Transportation has not kept up with other sectors—
such as manufacturing and medicine—in taking
advantage of new technology to improve efficiency
or to develop better products. The cost structure of
the private portions of the transportation sector and
the substantial public ownership of most transporta-
tion infrastructure make it unlikely that private
funding will fill the research and development gap.

When research budgets are inadequate, the collec-
tion of information about topics of great interest is
inevitably insufficient. In transportation, for exam-
ple, the most important single statistic is the
amount of travel or movement of people and goods.
Yet the lack of data on travel constrains wise invest-
ments in projects and the understanding of the con-
sequences of alternative policy choices.™

An active research and development program in
laboratories and universities attracts the brightest
students. Research and development funding sup-
ports university graduate programs, which are the
source of the next-generation professional work-
force and leaders. The best students have little
incentive for a career in transportation if the sector
is not viewed as part of the leading edge of research.
Research and development is needed in more areas
than science and engineering. Many of the critical
issues involve complex policy choices that require
insights from several disciplines.

With the current problems in hiring capable work-
ers, and with the projections for retirements in the
public and private sectors, attracting more and bet-
ter students into transportation careers is critical.
Given the complexity of the issues to be addressed,
workers will need a wider range of skills and train-
ing than the current workforce possesses.” The
future workforce will need to address an ever-
increasing reliance on technology; alternative means
of finance; increased contracting for services; more
partnering with private freight modes; operating
transportation as a system; and new approaches to
balance transportation objectives with goals for
energy, environment, equity, security, and safety.

THE CHALLENGES AHEAD

Every citizen experiences the frustrations of
increased congestion, but improving mobility with-
out worsening other problems requires addressing
simultaneously the problems of climate change,
inadequate funding, institutional reform, environ-
mental protection, energy conservation, safety,
equity, and security. The critical transportation
issues facing the nation cannot be addressed sepa-
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rately—the issues are interwoven so tightly that
remarkable ingenuity and creativity are required to
untangle them and make progress. Transportation is
so vital to American prosperity and lifestyles that
these challenges must be met. Greater investment in
innovation can provide the breakthroughs, the new
ideas, and the creativity that are so urgently needed.
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