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Preamble

This report presents the findings of an intensive, two-
year effort to develop multi-stakeholder consensus
recommendations for a forward-looking American
transportation policy. The NTPP’s diverse membership
includes experts and leaders in transportation policy,
as well as users of the system whose voices have not
typically been heard in previous policy debates. Col-
lectively, Project participants represent a wide range of
political, commercial, and stakeholder interests in the
nation’s transportation systems—and while some are
well-versed in the intricacies of current programs and
policies, the majority are not. The Project is chaired by
four former elected officials who served at the federal,
state, and local levels and have wide-ranging experience
in public policy and management. Its aim has been to
develop specific recommendations that are at once
bold and pragmatic, sophisticated and understandable.

This report is the product of a bipartisan group of 26
members of diverse expertise and affiliations, address-
ing many complex and contentious topics. Arriving at
a consensus document in these circumstances entailed
multiple compromises. Accordingly, the reader should
not assume that every member is entirely satisfied
with every formulation in the report taken in isolation.
Rather, we have reached consensus on the report and
its recommendations as a package, which taken as a
whole offers a balanced and comprehensive approach
to the economic, environmental and energy security,
safety, and national connectivity challenges facing
transportation policy-makers. The findings and recom-
mendations expressed herein are solely those of the
Project Members and do not necessarily represent the
views or opinions of the Bipartisan Policy Center, its
Advisory Board, or its Board of Directors.
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U.S. transportation policy needs to be
more performance-driven, more directly
linked to a set of clearly articulated goals,
and more accountable for results.




Executive Summary

National transportation policy has lost direction and

a clear sense of purpose, threatening substantial costs
to our collective prosperity, security, environment,

and quality of life. We are recommending bold and
comprehensive reform founded on a relatively simple
proposition: U.S. transportation policy needs to be more
performance-driven, more directly linked to a set of clearly
articulated goals, and more accountable for results.

This is a period of extraordinary opportunity for revi-
talizing America’s surface transportation system. The
investments of the interstate-highway era, begun more
than 50 years ago, are nearing or beyond their intended
lifespan. Existing systems are dated, in many cases
strained to (or beyond) capacity, and increasingly fall
short of delivering transportation services at the level
of quality, performance, and efficiency the American
public demands. Current funding mechanisms are not
sufficient to maintain existing infrastructure, let alone
provide the investments needed to expand and mod-
ernize our transportation systems. The broader fiscal
outlook—notwithstanding a near-term burst of stimulus
spending—suggests that public resources will be more
constrained than ever in the years ahead. Meanwhile,
available resources are typically distributed without
any sense of national priorities, and there is little to no
recognition of the link between transportation invest-
ments, energy, and climate. As Congress prepares to
debate a new surface transportation authorization bill,
there is growing support for fundamental reform of our
nation’s transportation policies. There is also a growing
awareness that our approach to transportation must

be responsive to a new set of 21 century challenges,
from staying competitive in an increasingly globalized
economy, to addressing urgent concerns about energy
security and climate change.

There 1s little to no recognition
of the link between
transportation investments,
energy, and climate.

Recognizing the need for a new vision for federal
transportation policy, the National Transportation Policy
Project (NTPP) was launched in February, 2008, with the
aim of bringing new approaches and fresh thinking to
these issues. Our aim has been to develop proposals for
transportation reform that are at once bold enough to
be effective, and pragmatic enough to be relevant. To
that end, the Project has been explicitly bipartisan in its
approach and in its membership from the outset. NTPP
is chaired by four former elected officials—two Republi-
cans and two Democrats—and brings together a group
of individuals with a broad diversity of political views
and professional experiences. This includes experts and
leaders in transportation policy, as well as users of the

1 The NTPP is a project of the Bipartisan Policy Center, which was found-
ed by former Senate majority leaders Howard Baker, George Mitchell, Tom
Daschle, and Bob Dole and builds on a model for principled bipartisan
cooperation and compromise first pioneered by the National Commission
on Energy Policy (NCEP). For more information on the BPC and on its other
projects in the areas of energy, national security, science and policy, and
health care please visit www.bipartisanpolicy.org.
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system whose voices have not typically been heard in
previous policy debates. A full list of NTPP members is at
the beginning of this report.

Federal Goals

Two central questions have motivated and guided
NTPP’s analytical work and deliberations over the nearly
two years since the Project was launched:

= Why and for what purposes should the federal
government invest in transportation?

® How can the federal government ensure that
any greater investment be wiser investment that
effectively advances national purposes?

Clearly, the first step toward a more focused and effec-
tive federal role was to answer the first question: What
are the federal government'’s primary goals for transpor-
tation policy and transportation system investments?

In this report, NTPP proposes five key goals, all of which
are critical to the national interest and all of which—
because of their intrinsically national nature—require
federal leadership and action:

m  Economic Growth—Producing maximum
economic growth per dollar of investment

m  National Connectivity—Connecting people
and goods across the nation with effective surface
transportation

m Metropolitan Accessibility—Providing efficient
access to jobs, labor, and other activities throughout
metropolitan areas

= Energy Security and Environmental
Protection—Integrating energy security and
environmental protection objectives with
transportation policies and programs

= Safety—Improving safety by reducing the number
of accidents, injuries, and fatalities associated
with transportation

NTPP believes that this set of goals makes intuitive sense
and would command broad support from the American
public—and thus provides a strong foundation for a
meaningful vision and fundamental reform. We are well

There 1s no federal requirement
to optimize “‘returns’ on

public investments, and current
programs are not structured to
reward positive outcomes, or
even to document them.

aware that bringing about such reform will be much
harder than identifying goals. Implementing a perfor-
mance-driven approach and introducing accountability
will challenge entrenched interests and require govern-
ment institutions at all levels to change longstanding
practices and ways of doing business. Accordingly, our
discussions next turned to the difficult task of develop-
ing objective performance metrics that can be used

to choose among different investment options and,
subsequently, to judge their results.

Measuring Performance

Without clearly articulated goals, it is not surprising that
there has been little accountability for the performance
of most federal transportation programs and projects
to date. The result has been an emphasis on revenue
sharing and process, rather than on results. There is

no federal requirement to optimize “returns” on public
investments, and current programs are not structured to
reward positive outcomes, or even to document them.
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Table 1: Proposed Performance Measures

Economic Growth Energy and Environment Safety

Access to jobs and labor
(metropolitan accessibility)

Petroleum consumption Fatalities and injuries per capita

Access to non-work activities (metropolitan
accessibility)

Fatalities and injuries per Vehicle

CO, emissions Miles Traveled (VMT)

Network utility
(national connectivity)

Corridor congestion
(national connectivity)

To remedy these deficiencies, it is not enough just to
have goals—we also need a set of agreed-upon tools
for objectively measuring how a given policy, program,
or investment achieves progress toward those goals.
Such tools, or performance metrics, must be fair, trans-
parent, and free of bias toward particular transportation
modes or geographic regions. Table 1 summarizes the
performance metrics NTPP recommends for measuring
performance with respect to each of the goals we iden-
tified at the outset (note that metropolitan accessibility
and national connectivity are considered as compo-
nents of economic growth).

Several further points bear emphasizing in a discus-
sion of performance metrics. First, the metrics we

have proposed, like the goals themselves, must be
applied as a complete package, not in isolation. That
means that any expenditure of federal funds should

be targeted towards those investments that maximize
benefits among all of these measures and minimize
costs. Second, the specific metrics we have proposed
represent only a starting point. They can and should
evolve and improve over time to achieve better results,
and to ensure that federal programs and policies remain
fair and relevant. Finally, we recognize that substantial
efforts will be needed in the area of data quality and

data collection to support the rigorous and meaningful
application of metrics, and to refine and update them
periodically. However, the relative lack of useful data in
transportation reflects the fact that we have never had a
performance-based system requiring it.

To achieve the recommended national goals and
implement performance metrics, a comprehensive
consolidation and restructuring of current programs—
together with a fundamentally new approach to
funding—are both required. These two urgent and per-
haps more controversial issues are discussed in the next
two sections of this summary.

Programmatic Structure

The last several surface transportation authorization bills
have been marked by the rapid proliferation of federal
transportation programs and by an increasing reliance
on Congressional earmarks to direct federal transpor-
tation investments. Both are symptoms of the lack of
focus and accountability we describe above. Addressing
the root causes of these trends has become especially
urgent in light of the longer-term fiscal realities that
confront not only transportation programs, but all
public investment. Despite the current surge of stimulus
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spending, the nation’s collective resources are stretched
thin and will be stretched much thinner for the foresee-
able future. In this context, directing more resources

to transportation through a set of existing policies and
programs that are unsustainable, unfocused, and under-
performing is not only unwise, it is untenable.

We recommend a new structure that consolidates all
current federal transportation programs into two cat-
egories: formula-based system preservation programs
and competitive capacity expansion programs. This
consolidation is quite extensive—from approximately
108 programs to six—but is essential to focus the
programs on performance. Under this new structure,
the vast majority of funds would continue to be distrib-

uted via formulas—except that these formulas would
distribute funds based on new criteria. Current formula
distribution criteria provide perverse incentives to in-
crease fuel consumption and carbon emissions, whereas
the new criteria would provide funding based on need.
All existing formula programs would be merged into
three programs and restructured to align with national
goals. A separate program would be created to reward
good performance with respect to the use of formula
funds. All other funding would be distributed through
competitive grant programs that are programmatic,
multimodal, and based on the ability of grantees to
demonstrate progress toward defined national goals.
The basic structure we are proposing is schematically
illustrated in Figure 1.

Figure 1: Proposed Federal Funding Programs

Formula and Performance Based System
Preservation Programs
75% of All Funds

Sustaining National
Connectivity (35%)

Sustaining Core
Assets (30%)

Distributed using US DOT
Conditions and
Performance Report,
freight value-ton-miles,
and maintenance of effort

Distributed based on
metro area’s GDP and
transit passenger
miles travelled

. Perfomance Bonus
Essential Access (8%)

Program (2%)
Distributed based on

Distributed based on system preservation per-

population of specific
demographics

formance and national
performance measures

Competitive Expansion Programs
25% of All Funds

Improving Federal
Connections (12.5%)

Improving Core
Transportation (12.5%)

Expansion of national
network across all modes

Expansion of
transportation capacity
in metropolitan areas

Apply
Performance
Measures
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NEW FORMULA PROGRAMS

Based on clear evidence that improvements to

the management and performance of existing
transportation systems generally offer the highest
returns, the majority of available funding should be
directed to preserving and enhancing the infrastructure
and systems that already exist. Timely federal
investments in existing systems can maximize the value
of investments made in past years and can often make
expensive new capital projects unnecessary. Consistent
with the national goals we recommend, formula
funding for system preservation and optimization
should be focused in two areas: (1) national connections
and (2) metropolitan regions.

Specifically, we propose a new formula program called
Sustaining National Connectivity (SConnect) that
would target federal funds to those investments most
necessary to preserve the national transportation sys-
tem. A cost-based formula offers the simplest and most
direct way of allocating federal funds under this pro-
gram. Such a formula can, at least initially, make use of
the analyses already conducted by U.S. DOT as part of its
bi-annual Conditions and Performance report. Another
factor to include in the formula could be freight value-
ton-miles within a state, to account for rail preservation
needs until an objective measure of needs based on
freight congestion and bottlenecks can be developed.
The formula could also reward efforts by states that
have implemented revenue-raising and asset manage-
ment policies, and have undertaken investments to
preserve those elements of these national systems that
are located within their boundaries. A significant level

of federal support for system preservation would be
guaranteed for all states under this formula. The funds
would flow directly to states on a mode-neutral basis for
the purpose of preserving and enhancing elements of
existing transportation systems—including roads and
freight and passenger rail—that play a role in connect-
ing the nation. This will require a methodical redefini-

tion of what comprises this federal system, to ensure
that included facilities are truly in the national interest.
Private infrastructure would be eligible for federal funds
provided a compelling justification exists on the basis
of public benefits and provided there is an appropri-
ate private match. States would work with U.S. DOT

to prioritize activities in line with national goals and
track how well their expenditures of federal funds are
performing. States could be eligible for supplemental
planning funds if they use those funds to collaborate
with other states.

In addition, we propose a new program, called Sustain-
ing Core Assets (SCA) that would distribute funds to
metropolitan areas with more than 200,000 people
based on their share of gross domestic product. A re-
gional planning entity designated by the state, typically
a metropolitan planning organization (MPO), would
prepare a plan that prioritizes preservation activities
consistent with state plans and national goals; the same
entity would also track the performance of spending
under this program. As in the SConnect program, met-
ropolitan areas could receive additional planning funds
if they use those funds to collaborate across state and
municipal lines in order to enhance connectivity.

NTPP recommends a third formula program to ensure
that transportation remains accessible for isolated,
disabled, disadvantaged, and underprivileged people in
both rural and urban areas. The proposed Essential Ac-
cess Program (EAP) would distribute funding to states
based on need, as measured by numbers of people in
these demographics. States would then distribute funds
based on an application process that evaluates grant
proposals using all of the performance metrics, weighted
toward the areas that are most in need of essential access.

The chief problem with any formula program is that it
fails to provide performance incentives to recipients.
Although formulas offer a simple, consistent, and trans-



parent way to distribute funds, they do not address the
need for accountability in meeting goals. Thus, NTPP
recommends a fourth program to create proper incen-
tives to reward performance in the use of formula funds.

The Performance Bonus Program (PBP) would pro-
vide additional funds to states and metropolitan regions
based on their demonstrated progress toward meeting
national performance goals. This would include how
well they reduce their backlog of system preservation
needs and optimize the performance of existing sys-
tems based on the measures in Table 1 above. Recipi-
ents could use PBP funds for any transportation purpose
with few restrictions. As a corresponding corrective
measure, poorly performing states and regions would
be subject to greater federal scrutiny and review in the
planning process for their formula funds.

NEW COMPETITIVE PROGRAMS

To keep pace with a growing and changing nation, on-
going investment in new transportation infrastructure is
needed to ensure that people and goods can continue
to move efficiently and in a way that is responsive to
new economic, energy security, and environmental
challenges. While NTPP recommends using formula
programs to fund the preservation and improvement of
existing national and metropolitan systems, we recom-
mend a new approach—Dbuilt on competition—for
prioritizing federal investment in new capacity. This will
encourage comprehensive planning for future transpor-
tation needs and assure that federal support for system
expansion furthers the achievement of national goals.

Specifically, we recommend two new competitive fund-
ing programs designed to prioritize among competing
proposals for federal investment in new infrastructure,
which together would account for 25 percent of overall
federal transportation funding. Under these programs,
U.S. DOT would annually evaluate proposals using the
best available data and performance measures and make
recommendations to Congress, which would approve fi-
nal funding on the basis of U.S. DOT's recommendations.
Although there may be some controversy about U.S.
DOT's ability to make funding recommendations that
Congress will respect, we believe this approach can work
smoothly, particularly as data quality and performance
measurement techniques improve over time.

The competitive programs we propose are designed

to direct federal resources (a) toward the investments
that offer the greatest returns at the lowest cost, and

(b) in amounts that are proportionate to the national
benefits to be gained. These programs are not intended
to be prescriptive, but to allow for a bottom-up ap-
proach in which states and local areas have flexibility to
develop proposals that reflect their preferred strategies
for advancing national goals. Thus funding could be
awarded to support a variety of policies or sets of invest-
ments, including public-private partnerships across any
and all transportation modes. State and local entities
would have to demonstrate that these programs are
cost-effective and would produce results aligned with
national goals.

We call the first of these new competitive programs
Improving Federal Connections (IFC). It would fund
the expansion of the national transportation network
across modes, with a focus on all forms of freight trans-
portation, together with investments in passenger trans-
portation, such as intercity highway, bus, and rail links,
as well as improvements to multimodal access for ports
and airports. Any state, region, or locality (or collection
of regional, state, or local entities) could apply for grants
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to fund programs, as opposed to individual projects,
that improve the performance of the overall transporta-
tion network. As already noted, U.S. DOT would evalu-
ate applications and make funding recommendations
subject to Congressional approval. All the performance
metrics described previously would apply, but, consis-
tent with the focus of this program, the national con-
nectivity metrics would receive the greatest weight. The
amount of federal funding available to any particular
proposal would depend on available resources and the
number of other cost-beneficial applications received.
Grant recipients would be responsible for reporting on
whether outcomes were achieved as predicted and
states would aggregate these reports to evaluate the
overall success of their programs. These evaluations
would then be considered in future funding cycles.

In addition, NTPP recommends a second competitive
program, called Improving Core Transportation (ICT),
to fund transportation-system expansion across all
modes in metropolitan areas with populations greater
than 500,000, with a set-aside for smaller areas. Metro-
politan regions would apply for grants by submitting
proposals for programs (again as opposed to projects).
Programs funded using this mechanism could include

a coordinated mix of public and private capital proj-
ects, operating enhancements, and other financial and
administrative measures that work together to improve
the overall system. As with the proposed IFC program,
applications would be evaluated by U.S. DOT and fund-
ing would be approved by Congress. All performance
metrics would be considered, but the metropolitan
accessibility metrics would receive the greatest weight.
Grants awarded under this program would be expected
to focus on passenger transportation improvements,
but freight improvements needed to enhance the
overall performance of transportation networks in major
metropolitan areas would also be eligible. As before,
grant amounts would depend on benefits achieved,
total resources available, and the number of other cost-

beneficial applications received. Recipients would be
responsible for reporting afterwards on whether goals
had been accomplished as predicted.

It is difficult to imagine that the programmatic frame-
work for transportation that NTPP recommends can be
established in the absence of significant institutional re-
form at all levels of government. Throughout this report
we emphasize the necessity to more clearly define and
articulate the federal interest in transportation. But we
also aim to propose a strategy that will allow the federal
government to partner more effectively with other levels
of government and with the private sector.

Public sector roles and responsibilities must be reshaped
and reorganized for effectively planning, funding, build-

We propose a strategy that
will allow the federal
government to partner more
eftectively with other levels
of government and with the
private sector.

ing, operating, and regulating the nation’s transportation
system. At the federal level U.S. DOT should be reorga-
nized and better connected to other federal agencies

to reflect these interests and values. The organizational
structure of DOT should reflect the reorientation of
transportation programs around broader national goals,
by establishing modal coordinating mechanisms in the
Office of the Secretary. Moreover, given the need to
integrate policy considerations that go beyond the juris-
diction of traditional transportation agencies—such as
energy, environment, housing, and community develop-
ment—interagency coordination on these issues should
also be improved.
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With a few exceptions, the transportation planning pro-
cesses that currently exist at the state and metropolitan
levels do not support a strategic, performance-based,
and accountable approach to decision-making. NTPP
recommends new incentives for improved planning, in-
cluding offering the carrot of additional planning funds
in exchange for collaboration across modal, agency, and
jurisdictional lines. This will help to shift the focus to
encouraging adequate planning processes, rather than
mandating specific institutional structures. We have also
concluded that to the extent that current federal finan-
cial support for transportation planning is not sufficient
or flexible enough to support broader planning efforts
by state agencies or MPOs, it should be expanded.

Finally, the success of NTPP's reform agenda depends
on data improvements. Reforms and resources will

be needed to create the data collection and research
capabilities that are essential to the success of a perfor-
mance-based system.

Revenue and Performance

For many years the gasoline tax provided a stable and
growing source of funding for federal transportation
investments. The federal gas tax, however, has not kept
up with growth in road use, construction costs, and
system needs. As a result, the resources available in the
Highway Trust Fund are increasingly falling short, which
in turn has necessitated transfers from general funds.
This situation is clearly unsustainable. Overall gasoline
consumption is down—due first to high oil prices earlier
this decade and now to the economic recession—and a
combination of increased vehicle fuel-economy stan-
dards, the introduction of electric and plug-in electric
hybrid vehicles, and mandated expansion of biofuels
use can be expected to continue to put downward
pressure on oil demand. This is obviously beneficial for
many reasons, but it also leads to declining receipts
from fuel taxes, assuming the level of those taxes is

unchanged. All of these developments have combined
to expose flaws not only in the stability of the gas tax as
a funding source, but also in its long-term sustainability.

There is widespread agreement that revenue currently
collected at all levels of government is insufficient to
either maintain or improve system performance. The
“gap” between transportation “needs” and current
investment by all levels of government ranges between
$172 billion annually to maintain existing infrastructure
and $214 billion annually to improve system
performance.? Such "needs” estimates assume that it
is possible to calculate an ideal level of investment—a
view to which NTPP members do not subscribe. Too
many factors (such as policy choices, technology, and
prices) can affect the performance of the system and
the “need” for capacity, making any interpretation of
the term “need” itself relative and shifting. The focus
should be on maximizing valuable investments where
the returns to society are measured and optimized.
Transportation investment has not traditionally been
thought of in this way, but an approach that seeks to
maximize returns is appropriate for allocating scarce
resources. The appropriate level of overall investment
is obviously important; what the federal government’s
share of that investment should be is, of course, a
separate but also important question.

An equally fundamental concern is that existing revenue
mechanisms fail to take advantage of the fact that the
performance of the transportation system can be di-
rectly influenced by how users pay for it. The gas tax in
the United States is very low relative to most developed
countries, which means that all taxpayers subsidize the
full costs of road use regardless of their contribution to
system costs. This has resulted in artificially high de-
mand and a substantial shortfall in the revenues neces-

2 National Surface Transportation Infrastructure Financing Commis-
sion. “Paying Our Way- A New Framework for Transportation Finance.”
Feb. 2009. See chapter two for a detailed analysis, including various
scenarios of “the widening investment gap”.
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sary to cover the costs of maintaining the transporta-
tion network. Originally seen as a reasonable proxy for
system use when first put in place in the 1950's, the gas
tax today provides at best a weak and inaccurate price
signal; few Americans are even aware of how much
they pay through the fuel tax or that their contribution
to system maintenance and improvement has steadily
decreased over time. A recent report by the National
Commission on Surface Transportation Infrastructure Fi-
nancing concluded that average users pay substantially
less than the full costs they impose taking into account
the direct costs of wear and tear as well as indirect costs
in the form of congestion, greenhouse gas emissions,
and energy security impacts. An inaccurate price signal
means that millions of individuals and businesses are
making transportation decisions that are inefficient from
a societal standpoint every day.

For all of these reasons, bold federal leadership is need-
ed to develop, test, and implement new, more direct
and more complete ways of linking revenue collection
to system use and impacts. Getting the “prices right”
and more directly charging users for the full cost of
their use offers high economic returns, especially when
charges for congestion, national security, and environ-
mental damage are included.

Though the question of how to raise revenue has not
been the primary focus of NTPP’s efforts, this issue is
critically important—precisely because it does ultimate-
ly relate to system performance. Thus, NTPP recom-
mends that future efforts to address the need for new
transportation revenue-raising mechanisms be guided
by the following core principles:

3 We note that our recommendations in this regard align closely with
conclusions reached by both the National Transportation Policy and
Revenue Study Commission and the National Surface Transportation
Infrastructure Financing Commission.

e Revenue currently collected at all levels of govern-
ment is insufficient either to maintain or improve
system performance;

e Revenue collection methodologies should be
directly linked to improving system performance;

e Public revenue collection can enhance the per-
formance of the system when users more directly
understand and bear the full costs of the infrastruc-
ture they use;

e Policy-makers should address the research,
standard setting, technology, privacy protection,
equity and administration issues for an improved
national user-pay funding mechanism, including
requiring development of a time-phased imple-
mentation plan;

e The recent trend toward financing federal transpor-
tation investments with non-user-based, general
taxpayer funds should be reversed; and,

e Distribution of federal revenues should promote
both accountability and net increases in sustain-
able state and local revenue sources.

Final Word

Taken together, the recommendations outlined in this
report with regard to federal goals, accountability mea-
sures, programmiatic restructuring, funding approach,
and revenue strategies constitute a far-reaching and
bold reform agenda. We do not underestimate the dif-
ficulty of implementing this agenda. Yet we are equally
convinced that the effort to bring about fundamental
changes in U.S. transportation policy is not only well-jus-
tified by the large benefits that could be achieved—but
is in fact necessary given the scale and urgency of the
multiple transportation-related challenges the nation
faces in the coming decades.
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Summary of Recommendations

Center the national
transportation system around
five over-arching goals:

a. Economic Growth

b. National Connectivity

¢. Metropolitan Accessibility

d. Energy Security and Environmental Protection

e. Safety

II. Align programs and federal

funds to progress on a suite of
metrics linked to national goals:
a. Access to jobs and labor

b. Access to non-work activities

c. Network utility

d. Corridor congestion

e. Petroleum consumption

f. CO, emissions

g. Fatalities and injuries per capita

h. Fatalities and injuries per Vehicle Miles
Traveled (VMT)

III. Consolidate current federal

programs into two categories:

® Formula-Based System Preservation
Programs and

= Competitive Capacity Expansion Programs

a. Merge formula programs into three pres-
ervation programs plus a bonus program
that together comprise 75% of total funding:

i. Sustaining National Connectivity
(SConnect) - to preserve the existing
national system

ii. Sustaining Core Assets (SCA) - to
preserve existing metropolitan systems

iii. Essential Access Program (EAP) -
to provide transportation access for
rural areas, the disabled, and the
economically disadvantaged

iv. Performance Bonus Program
(PBP) - to reward superior
programmatic goal alignments in
the other three formula programs

b. Merge competitive programs into two
new multi-modal competitive capacity
expansion grant programs together com-
prising 25% of total funding:

i. Improving Federal Connections
(IFC) - to expand capacity in the
national system

ii. Improving Core Transportation
(ICT) - to expand capacity in
metropolitan areas
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I'V. Address key enabling measures

for the above reforms:

a. Research/Policy Refinement

i. Develop Data And Metrics - New
and targeted federal research programs
to improve transportation data and
performance measurement

ii. Redefine National System -
Developing a new consensus that
redefines what is meant by the
federal transportation system
through the establishment of a
bipartisan commission

b. Institutionalize Alignment

i. Focus Dot Organization - Start
organizing the U.S Department of
Transportation around national goals
by establishing modal coordinating
mechanisms within the Office of the
Secretary

ii. Institutional Dynamic
Interagency Coordination -
Establishment of federal interagency
mechanisms to coordinate
transportation policy with housing,
community development, energy, and
environmental protection

iii. Revitalize Planning - Conditioning
supplemental planning funds on
a revitalized transportation
planning process

c. Performance-Based Pricing

V.

Link New Revenue To

Performance - \We recognize that
additional funds are needed to address
vital national interests in transportation,
and recommend that new revenues
should be user-based and applied to
performance-based programs

Plan For National User-Fee - Due to
the many benefits of a comprehensive
national user-based funding
mechanism, NTPP recommends a
national commitment to completing
the needed research and planning to
transition to a national user-pay funding
mechanism by a date certain

Institute New Mode-Neutral Freight
Fee — NTPP recommends development
of a mode-neutral freight fee to fund
the needed new focus on critical freight
infrastructure

Implement And Apply

Carbon Pricing — New climate policies
and transportation legislation need to
assure that transportation users cover
the full costs of their carbon emissions
- and that carbon pricing revenue
support investments to significantly
reduce carbon emissions.

Support State Funding Flexibilities -
Federal policies and funding should
assist states and local governments in
developing sustainable funding sources
including eliminating federal restrictions
on road pricing, supporting efforts by
states to implement direct user charges
and expanding TIFIA credit support.



Fundamental reform is needed.

The alternative is to allow America’s
transportation systems to continue to
fall short of meeting the multi-faceted
demands increasingly being placed

on them—with collective costs to

the economy, our quality of life, and
the environment that can only grow

over time.




. Introduction

Since the founding of the American republic, a robust
transportation system has been essential to the cohe-
sion, security, and economic prosperity of this large and
diverse nation. The federal government’s role in trans-
portation is grounded in Article 8 of the U.S. Constitu-
tion, which states that “Congress shall have power to
regulate commerce with foreign nations, and among
the several states.” Over the course of more than two
centuries, federal involvement has been central to the
creation of a vast continent-wide network of canals

and railroads, interstate highways, and airports. As that
network evolved and expanded, public investments in
transportation came to be seen as serving values and
objectives well beyond merely facilitating interstate
commerce—among them economic growth and com-
petitiveness, regional connectivity, public safety, equity,
and national security.

Today, these core values and objectives remain as
important as ever, but the nation’s transportation infra-
structure is worn, dated, strained to capacity, and widely
viewed as inadequate to meet the demands and chal-
lenges of a new century. Federal transportation policies
and programs have proliferated in an attempt to keep
up with changing priorities, but have not been substan-
tially reformed since the 1950s. The inevitable result has
been a loss of direction and clear sense of purpose, and
a growing disconnect between planning and invest-
ment decisions and broader societal priorities and
objectives. Existing funding mechanisms are inadequate
to maintain existing infrastructure, let alone to provide for
the new capacity and modernizing improvements needed

to serve a growing population and to remain competitive
in an increasingly globalized world economy. In this con-
text, growing support can be found for the proposition
that fundamental reform is needed. The alternative is to
allow America'’s transportation systems to continue to
fall short of meeting the multi-faceted demands increas-
ingly being placed on them—wiith collective costs to
the economy, our quality of life, and the environment
that can only grow over time.

Recognizing the need for a new vision for federal
transportation policy, the National Transportation Policy
Project (NTPP) was among the first projects launched
by the Bipartisan Policy Center (BPC) after the Center’s
inception in June 2007# In line with the BPC's overarch-
ing purpose, which is to develop and advance prag-
matic, politically viable solutions to critical public policy
problems, NTPP was designed to bring new approaches
and fresh thinking to our nation’s pressing transporta-
tion challenges. The Project’'s membership includes
experts and leaders in transportation policy, as well as
users of the system whose voices have not typically
been heard in previous policy debates. NTPP is chaired
by four former elected officials—two Republicans and
two Democrats—who served at the federal, state, and
local levels and who have a wide range of interests and
experience in public policy and management. The NTPP

4 The BPC was founded by former Senate majority leaders Howard
Baker, George Mitchell, Tom Daschle, and Bob Dole and builds on a mod-
el for principled bipartisan cooperation and compromise first pioneered
by the National Commission on Energy Policy. For more information on
the BPC and on its other projects in the areas of energy, national security,
and health care please visit www.bipartisanpolicy.org.
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participants are not “stakeholders” in the sense that
they have an interest in maintaining the status quo in
transportation policy and programs. Rather, their inter-
est is in improving the performance of U.S. transporta-
tion systems and reforming national policy to meet the
challenges of a new era. (A full list of NTPP members is
provided on the opening pages of this report.)

U.S. transportation policy
needs to be more performance-
driven, more directly linked to
a set of clearly articulated goals,
and more accountable

for results.

A shared view of these challenges—and of their rel-
evance to the nation’s continued prosperity—necessarily
frames and motivates any endeavor to find solutions.
NTPP participants agreed early on that a U.S. transporta-
tion policy for the 21t century must address the following:

= Assuring that the nation’s transportation networks
are robust and flexible enough to provide for the
efficient movement of people and goods while han-
dling growing demands on our ports, trade corridors,
and urban centers.

" Implementing effective strategies for addressing
the growing transportation problems in our major
metropolitan areas, which cost Americans countless
millions of productive hours on a daily basis.

= Addressing our continued and still growing depen-
dence on petroleum as America’s primary transport
fuel—and the economic and geopolitical insecurity
that comes with this dependence

= Dramatically reducing the transportation sector’s
contribution to global climate change.

= Confronting still unacceptable levels of mortality and
injury on the nation’s highways.

= Finally, running through all of these issues is the no-
tion of equity; the proposition that no one should be
excluded from the economic benefits brought about
by transportation systems.

This report advocates a new approach to national
transportation policy aimed at responding more effec-
tively to these challenges. It offers a number of specific
recommendations based on findings and conclusions
developed by NTPP participants over the course of mul-
tiple meetings and discussions during the last year and
a half. These discussions were informed by sponsored
research on specific aspects of the policy challenge,
listed in Appendix C.°> The vision we articulate incorpo-
rates policy and programmatic changes, institutional
reforms at all levels of government, and a redefinition

of the federal role in the financing and operation of the
nation’s transportation systems. At its core, however, our
proposal rests on a relatively simple proposition: that
U.S. transportation policy needs to be more performance-
driven, more directly linked to a set of clearly articulated
goals, and more accountable for results.

As sensible as it sounds, actually adopting a goal-driven
and results-oriented approach to transportation policy
would constitute a surprisingly radical change from

5 This research will be made publicly available over the next year.



the status quo.® Indeed, we anticipate that many of the
changes and reforms we propose will be difficult to
implement, not least because some of them are likely
to face strong opposition from those with stakes in
current institutional and programmatic arrangements.
Nevertheless, comprehensive structural reforms such as
those we recommend are necessary in the long term to
serve the economic, social, environmental, and national
security interests of 21°t century America.

The remainder of this document is structured as follows:

®  Chapter Il describes NTPP's general approach to
transportation policy reform and articulates a set of
guiding principles

= Chapter lll provides context by describing key
features and shortcomings of the nation’s existing
policies and programs

® Chapter IV identifies and discusses five proposed
national goals for U.S. transportation policy

Chapter I: Introduction

6  Government Accountability Office. “Surface Transportation Pro-
grams: Proposals Highlight Key Issues and Challenges in Restructuring
the Programs.” July 2009. GAO-08-843R

®  ChapterV describes specific performance measures
for evaluating progress toward national goals

®  Chapter VI discusses NTPP's specific
recommendations for reforming the current federal
transportation program structure and for addressing
other critical issues with respect to financing
mechanisms, institutional reform, and
data collection







[1. Principles for a New Approach
to U.S. Transportation Policy

Several core principles, identified early in the project, = A mode-neutral approach that optimizes

helped organize NTPP's efforts to develop a new ap- performance across the entire system, and
proach to U.S. transportation policy. These principles are

worth reviewing at the outset, not only because they = The full integration of national energy and

infuse all of the analysis and recommendations that environmental goals with national transportation
follow, but because they help to highlight the most im- policies, investments, and decisions.

portant gaps and shortcomings in the current situation:
The remaining sections of this chapter discuss each of

= The need for a distinct federal role in transportation these principles, and why they are relevant in light of
policy, with clearly defined national interests and the new challenges that confront U.S. transportation
priorities to guide federal involvement, policy today.

®  Afederal policy that directly promotes performance
and builds in clear accountability measures,

A Bold New Blueprint for Transportation Policy in the UK:
The Eddington Report

A similar effort to develop reform proposals for transportation policy “across the pond” had an impor-
tant influence on the NTPP’s work. In a report submitted to the UK government in December 2006, Sir
Rod Eddington articulated a long-range strategic vision for transportation that included a dramatic
refocusing of the national government’s role in meeting the need for greater flexibility and mobility

in a modern economy and society. Presaging many of the themes expressed throughout this report,
Eddington concluded that it is the role of government to identify objectives, to take a cross-modal ap-
proach to finding the best ways to attain those objectives, to consider all types of “interventions,” and
to prioritize the options which do the most to deliver on those objectives. Eddington emphasized that
all efforts to advance broadly held transportation goals will be greatly facilitated by “getting the prices
right,” which means calibrating user payments to the full cost of providing and maintaining the system.
Subsequent chapters of this report explore in more detail how these same aspirations might be applied
in practice in the U.S. context.
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Need for a Clearly Defined
Federal Role

NTPP participants believe that because of the inher-
ently national nature of the challenges outlined in
the introduction—economic prosperity, competitive-
ness, energy dependence, climate change, safety, and
equity—federal clarity and leadership in the realm

of transportation policy are not only important, but
indispensable. Unfortunately, current federal policy

is a patchwork, cobbled together over the course of
several decades, with little regard to modal integra-

A critical role for federal
policy—and for the deployment
of federal funds—is not only to
support programs that advance
specific national interests, but to
stimulate and support state and
local investments, innovations, and
initiatives that are consistent with
national goals and values.

tion or modern realities.” At the same time, the use of
federal funding for nearly every aspect of transportation
has muddled the role of states, local governments, and
broader regional interests in defining and funding their
own transportation needs, and this confusion has often
produced perverse incentives.® Throughout this report,
as we seek to define and articulate the federal interest in

7 Government Accountability Office. “Surface Transportation — Re-
structured Federal Approach Needed for More Focused, Performance-
Based, and Sustainable Programs.” Mar. 2008. GAO-08-400. http://www.
gao.gov/new.items/d08400.pdf

8 Government Accountability Office. “Surface Transportation: Clear
Federal Role and Criteria-Based Selection Process Could Improve Three
National and Regional Infrastructure Programs.” Feb. 2009. GAO-09-219

transportation, we also aim to hone our understanding
of the appropriate federal role and to propose a strategy
that will allow the federal government to partner more
effectively with other levels of government and with the
private sector.

In almost all cases, of course, federal investments

in transportation also provide local and regional
benefits—suggesting there is an appropriate role for
leadership and resource commitments at other levels
of government. Moreover, local control over transporta-
tion investments has many benefits and a new, more
focused national program must not undermine those
incentives or benefits. In the future states and localities
will have to rely more on their own sources of revenue
for many transportation investments even when part-
nering with the federal government. Thus, a critical role
for federal policy—and for the deployment of federal
funds—is not only to support programs that advance
specific national interests, but to stimulate and support
state and local investments, innovations, and initia-
tives that are consistent with national goals and values.
We return to this issue of a more effective partnership
between the federal government and other actors in
subsequent chapters.

A more clearly defined federal role also requires that
we address the excessive proliferation of federal trans-
portation programs. A study conducted in 2007 by the
National Surface Transportation Policy Study and Rev-
enue Commission (hereafter “National Transportation
Policy Commission”) identified 108 different programs
that are being administered by the federal Department
of Transportation (U.S. DOT) under various legislative
requirements.? This proliferation of federal programs

is perhaps unsurprising, given the incremental way
transportation policy and spending have evolved since

9 National Surface Transportation Policy Study and Revenue Commis-
sion. “Transportation for Tomorrow." 2007.



1956, but it clearly reflects—and by itself contributes
to—a lack of clarity about overarching national goals.
Implementing a more integrated and performance-ori-
ented approach necessarily requires consolidating and
streamlining existing programs (the National Transpor-
tation Policy Commission, for example, has proposed
consolidating existing initiatives into ten programs).”®
NTPP agrees in principle, though we also recognize that
it is often politically difficult—and in some cases poor
policy—to eliminate programs, particularly when they
aim to advance a worthy objective or have the support
of a committed constituency. Accordingly, our approach
is designed not only to reduce the number of programs,
but to consolidate and organize them in a way that
reflects a clearly articulated and comprehensive set of
widely shared objectives.

Performance and Accountability

As already noted in the Introduction, a distinguishing
feature of the NTPP’s approach is a new focus on goals,
performance, and accountability in U.S. transportation
policy. " This is particularly important in the context of

10 National Surface Transportation Policy Study and Revenue Commis-
sion. “Transportation for Tomorrow.” 2007.

11 See also: 1) T4America. “Platform for the National Transportation
Program Authorization.” http://t4america.org/platform. 2) Building
America’s Future. http://www.investininfrastructure.org/agenda. 3) The
National Chamber Foundation. “The Transportation Challenge — Moving
the U.S. Economy.” Apr. 2008. http://www.uschamber.com/publications/r
eports/0804transportationchallenge.

severely constrained resources. At present, the country
faces not only a shortfall in identified revenues for need-
ed transportation investments, but a larger economic
and fiscal crisis. Given that there are simply not—and
will never be—enough resources to do everything in all
places, priority must be given to assuring that all funds,
whatever their sources, are targeted to programs and
projects that will produce the greatest benefits. In light
of all of the challenges facing the nation it will be very
difficult to secure additional resources committed to
transportation, particularly if expenditures cannot be
directly linked to measurable returns.

As we have emphasized repeatedly, the single most
critical flaw in our existing national surface transpor-
tation policies and programs is the absence of clear,
overarching, consensus-based goals. Since the era of
interstate highway construction over a half century ago,
this lack of defined goals has undermined federal efforts
to keep pace with changing transportation needs and
to promote the more effective management and main-
tenance of infrastructure critical to national interests.
Absent clear goals, it is not surprising that the current
system of transportation planning and funding, at all
levels of government, lacks accountability. This has been
a common theme of reviews by many stakeholders—
and was pointedly summed up in a recent report by the
Government Accountability Office (GAO) that criticized
existing programs for lacking a well-defined national
vision, having no links to performance, and not address-
ing current challenges with respect to either congestion
or freight demand.”?

The problem of accountability stems in part from a
well-intended effort to provide the states, which are the
primary recipients of most federal transportation funds,
with extensive flexibility to shift federal dollars to any

12 Government Accountability Office. “Surface Transportation: Prin-
ciples Can Guide Efforts to Restructure and Fund Federal Programs.” July
2008. GAO-08-744T.
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“Title 23" or federally eligible road or project. The current
structure amounts to a de facto block grant program.
While an extensive Federal Highway Administration
(FHWA) field structure is present in every state, the
federal oversight is process-oriented and focused on the
front end. This means little attention is given to the out-
come or impact of individual investments. What federal
oversight exists in terms of eligibility requirements for
highway projects is often criticized as adding consider-
able cost and time; the potential benefits of increased
oversight are rarely considered.”

In fact, it may be surprising to learn that there is no
current federal requirement to optimize any “return” on
transportation investments, or even to estimate the po-
tential returns or cost-effectiveness of alternate invest-
ments in most cases. Formula funds, which constitute
the bulk of federal funding, contain no requirement that
grant recipients focus on results or even consider eco-
nomic analyses of project costs or benefits. This simple
mechanism for transferring funds had merit during the
interstate construction years, when a national system
had been agreed upon. But today there is no agreed-
upon national plan. Recent research has documented
that, since the completion of the Interstate Highway
System, the returns on public highway investments have
seen returns to single digits,'* due in part to inefficient
policies either to promote sound management of exist-
ing infrastructure or to maximize the returns from

new investments.

A further challenge to strategic performance-driven
investments is the limited capacity for informed deci-
sion-making and institutional collaboration. The require-

13 Government Accountability Office. “Federal-Aid Highways, Federal
Requirements for Highways May Influence Funding Decisions and Create
Challenges, but benefits and Costs Are Not Tracked.” Dec. 2008. GAO-09-
36. p4. http://www.gao.gov/new.items/d0936.pdf

14 Shirley, Chad and Winston, Clifford, Firm Inventory Behavior and
the Returns from Highway Infrastructure Investments, Journal of Urban
Economics, Volume 55, Issue 2, March 2004, pp. 398-415.

ment that all projects be contained in transportation
improvement programs (TIPs), prepared and approved
by metropolitan planning organizations (MPOs) and
then combined into state TIPs (STIPs) has in most cases
resulted in lists of projects rather than in a strategic and
comprehensive approach to overall system investment.
The lack of accountability extends to states and metro-
politan regions that likewise have never been asked to
track the results of their investments of federal, state,
and local funds.”

Closely related to these issues of institutional structure
and capacity is the need for better data: Simply put, a
performance-based system cannot exist without reli-
able and consistent information on critical aspects of
system performance. Unfortunately, the reverse tends
also to be true—that is, agencies are unlikely to invest
in data collection absent a requirement to demonstrate
results. Thus a central element of our recommendations
concerns institutional requirements for the develop-
ment of timely and reliable performance data at the
local, state, and federal levels.

Mode Neutrality

Transportation programs and policies have long been
characterized by modal “stove-pipes” and distinct
interests. Despite efforts in recent surface transportation
bills—one of which even featured the word “inter-
modal” in its title—to reconcile these varying interests
and introduce “flexibility” in the use of various funding
streams, many transportation policy discussions contin-
ue to be dominated by endless debates about what is
more subsidized or disadvantaged: highways vs. transit,
trucks vs. rail, and passengers vs. freight. In fact, the

15 The provision of federal law that has been most effective and
meaningful in the development of TIPs (since adopted in the Intermodal
Surface Transportation Efficiency Act of 1991 or ISTEA) has been the
requirement that TIPs and the projects contained within them must

be “fiscally constrained,” that is, that the recipients of federal surface
transportation grants must establish that adequate funds are available to
complete the projects and to implement the TIP.
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major “surface transportation” bills still do not cover in-
tercity passenger rail, do not (for the most part) explicitly
deal with freight, and have only recently included public
transit. The fact that it remains difficult if not impossible
to plan for and optimize across different modes consti-
tutes a major barrier to maximizing returns from current
transportation investments. Dramatic restructuring is
needed to surmount this barrier so that decision makers
can focus on finding the most cost-effective solutions
to identified problems at the metropolitan, state, and
corridor levels.

The current decision-making process is compartmen-
talized by transportation mode —often with separate
rules, procedures, and eligibility requirements for each
mode—and is not driven by economic analysis.”® By
their very nature these disconnected funding streams
discourage comprehensive strategies to address trans-
portation problems in a way that would most improve
the performance of the overall system. "

While individual NTPP members may be convinced

of the relative promise of particular transport options

or strategies, we agree that no particular mode repre-
sents the best solution to all problems in all situations.

A holistic approach to transportation investments is of
particular importance in the context of severe resource
constraints, which limit the ability to fund all compet-
ing demands. This suggests that public investments,
whether federal, state, or local, should be programmat-
icin scope rather than project—or mode—specific. In
sum, mode-neutral programs, which are designed to
prioritize projects on the basis of cost-effectiveness and
to enhance connections across different modes, hold
the most promise for improving system performance for
all users.

16 Government Accountability Office. “Surface Transportation, Strate-
gies Are Available for Making Existing Road Infrastructure Perform Better.”
July 2007. GAO-07-920. p.44. http://www.gao.gov/new.items/d07920.pdf

17 Congressional Budget Office, “Freight Rail Transportation, Long
Term Issues”, 2006, http://cbo.gov/ftpdocs/70xx/doc7021/01-17-Rail. pdf

Integrating Energy and
Environmental Goals

Awareness of the environmental and energy security
dimensions of transportation is not new, but in the past,
these concerns have largely been addressed outside of
transportation policy, often through separate policies
targeted to regulating vehicle or fuel characteristics.
Examples of existing policies that have a direct connec-
tion to transportation range from vehicle fuel economy
standards to biofuels mandates, and from planning re-
quirements to various funding programs. Unfortunately,

No particular mode represents
the best solution to all problems in
all situations.

these policies are generally not considered as part of

an integrated transportation strategy, but instead are
often developed, debated, and implemented by energy,
environmental, or even agricultural authorities and
stakeholders. To the extent that transportation planners
use environmentally-oriented tools it is most often to
mitigate specific project-oriented problems rather than
to address national-level concerns or objectives (existing
mechanisms for resolving local environmental concerns
in the context of most transportation projects are sum-
marized in the next chapter).

Broader energy- and environmental-policy objectives
must be integrated in the development of compre-
hensive, performance-based programs at the regional/
corridor, state and local levels and should directly inform
the choice of specific transportation strategies and
investments. We focus on two issues in particular—oil
dependence and climate change—as being especially
important from a national (and indeed, global) perspec-
tive and as having the potential to exert a profound ef-
fect on the future evolution of America’s transportation
systems. This is no way implies that we should ignore
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other environmental impacts, and we do suggest ways
of integrating these other impacts as well.

Oil dependence re-emerged as a major national policy
issue in recent years as a dramatic run-up in world oil
prices earlier this decade coincided with growing con-
cerns about future global supply adequacy. The issue
has receded somewhat in recent months as the global

Broader energy- and
environmental-policy objectives
must be integrated in the
development of comprehensive,
performance-based programs

economic crisis led to a worldwide fall-off in demand
and prices, but energy security generally—and oil
dependence in particular—are likely to return as signifi-
cant issues when global consumption begins to trend
upward again. Here it is worth acknowledging that oil
has been an essential enabler of transportation for many
decades, and will continue to play an important role

in the energy mix for years to come. Indeed, its historic
abundance and generally low cost have delivered im-
mense benefits to individuals and the nation.

But while domestic oil production remains consid-
erable—and valuable to the economy for multiple
reasons—America’s dependence on foreign sources
continues to be a source of concern, particularly since

a large share of global production capacity is under

the jurisdiction of political regimes that are unstable,
hostile to the interests of the United States, or both.® In
2007, oil imports totaled nearly $319 billion—in fact, oil
accounted for 14 percent of the total value of all imports

18 See, e.g, Energy Security Leadership Council. “A National Strategy
for Energy Security: Recommendations to the Nation on Reducing U.S.
Oil Dependence.” Sep. 2008. http://www.secureenergy.org

to the United States that year'—and oil has long been

a major contributor to the nation’s chronic balance of
trade deficits. More broadly, dependence on oil as the
primary fuel source for America’s transport sector inevi-
tably exposes the national economy to dramatic price
swings in world oil markets and long-term global supply
concerns, creating a major source of insecurity that has
geopolitical and military, as well as economic dimen-
sions. As the National Commission on Energy Policy
[NCEP] and others have pointed out, oil is fundamentally
a global commodity—thus, “U.S. exposure to world oil
price shocks is a function of the amount of oil it con-
sumes and is not significantly affected by the ratio of
domestic to imported product.” In any case, a variety
of policies have been introduced in an effort to reduce
oil consumption in the U.S. transport sector. The failure
to integrate these policies with transportation policies
means that cost-effective opportunities for leveraging
these different sets of objectives to achieve maximum
societal benefits are almost certainly going untapped.

The disconnect between transportation and climate
policy, meanwhile, represents another source of missed
opportunities that must be remedied, especially in light
of the shortage of public resources available for deal-
ing with these issues and the magnitude of the risks
involved. In fact, of all transportation-related environ-
mental concerns, climate change is likely to dominate
for much of this century, given its far-reaching impacts
and given that the U.S. transport sector is a major
contributor to the global problem. As with the energy
security concerns discussed above, the transport sec-
tor's climate liabilities are directly related to petroleum
fuel consumption. Qil use for transportation accounts
for a large share—approximately one-third—of overall
U.S. energy-related greenhouse gas emissions. In fact,

19 Calculated using figures from the U.S. Bureau of Economic Analysis.
“FT900: U.S. International Trade in Goods and Services." June 10, 2008.
http://www.census.gov/foreign-trade/Press-Release/2008pr/04/ft900.pdf

20 National Commission on Energy Policy. “"Ending the Energy Stalemate,
A Bipartisan Strategy to Meet America’s Energy Challenges.” Dec. 2004.
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the transport sector’s contribution to national emissions
is second only to that from electricity production.?’
Within the transport sector, surface transportation—that
is, cars, trucks, buses, and rail—accounts for about 86
percent of carbon emissions.?

Since the vast majority of transport-sector carbon
emissions are the direct result of oil combustion, most
policies aimed at reducing transportation petroleum
fuel use are consistent with the aim of reducing climate
liabilities—an important potential exception being
policies that promote the use of alternative fossil-based
sources of petroleum (such as coal-to-oil, oil sands, or
tar shales) that are substantially more carbon-intensive
than conventional petroleum fuel. As we have already
noted, however, most existing policies for reducing
transport-sector emissions and energy use attempt to
address vehicle performance, especially fuel economy,
and fuel mix (in the U.S. case, primarily by promoting
biofuels). Thus there has been little systematic effort to
take advantage of carbon reductions available through
transportation policies that promote reduced travel or
the use of more efficient modes and travel alternatives.

At a national level, one of the most important measures
available for integrating energy, environment, and trans-
portation objectives is proper pricing. With a more accu-
rate price signal to reflect the true cost of transportation,
people will make more informed decisions about their
transportation choices, altering everything from home
and vehicle purchases to commuting habits. More ac-
curate pricing policies should, at a minimum, include
the environmental, construction and maintenance, and
congestion costs of travel. As the UK Eddington Report
notes, the transport sector needs to “play an impor-

21 U.S. Environmental Protection Agency. “Inventory of U.S. Green-
house Gas Emissions and Sinks: 1990-2007." April 2009. http://www.epa.
gov/climatechange/emissions/usinventoryreport.html

22 US. Environmental Protection Agency. “Inventory of U.S. Green-
house Gas Emissions and Sinks: 1990-2007." April 2009. http:/www.epa.
gov/climatechange/emissions/usinventoryreport.htmi

tant role in an economy-wide response” to the climate
change challenge. It goes on to argue that transporta-
tion “should meet its full environmental costs,” and that
“getting the environmental prices right across all
modes makes strong economic as well as
environmental sense."”

Various proposals to address the pricing issue include a
cap-and-trade program to limit greenhouse gas emis-
sions or a carbon tax. Either would represent an impor-
tant policy advance for the transportation sector, but
at the level of policy stringency likely to be politically
viable in the United States a carbon price increase alone
would be unlikely to cause a large shift in transportation
technology, travel demand, or patterns of infrastructure
investment. Indeed, under the most prominent recent
proposals for national climate legislation—nearly all of
which call for a cap-and-trade system to limit green-
house gas emissions—the expected impact on gaso-
line prices amounts to less than 35 cents per gallon by
2030.% As NCEP has observed, this level of price signal
alone “would be expected to produce very little im-
provement in the fuel efficiency of passenger cars and
very little reduction in vehicle-miles traveled.””® Adding
in additional costs for congestion, construction, and
maintenance would result in a stronger price signal and
commensurately larger impacts, but the overall effect
might still be small relative to the kinds of price swings
that the market itself—independent of any targeted
policy intervention—has produced in recent years.

23 United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006. pp. 5-6.

24 Environmental Protection Agency. Analysis of Wasman-Markey draft
legislation.

25 National Commission on Energy Policy. “Ending the Energy Stalemate,
A Bipartisan Strategy to Meet America’s Energy Challenges.” Dec. 2004.
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[II. U.S. Transportation Policy Today

Ironically, the issues that have emerged as central chal-
lenges for U.S. transportation policy in the 21st century
reflect in large part the immense success of the nation’s
last great public works and transportation initiative: the
interstate highway system. Launched in the 1950s, the
interstate highways, the secondary roads and regional
arterials that grew up around them, and the vehicles
that traveled on them supported a half-century of
strong economic growth and delivered unprecedented
levels of mobility to the average citizen. But the inter-
state highway system also fostered patterns of low-
density development that placed ever greater demands
on land, water, and air resources and led to a steadily
increasing dependence on petroleum—with all the
energy and national security, as well as environmental
liabilities, that dependence entails. More recently the rise
of a national economy centered in growing, spreading,
and often converging major metropolitan regions has
dramatically altered the American landscape and cre-
ated new transportation needs.

This chapter describes the evolution of U.S. transporta-
tion policy since the interstate highway era and high-
lights several features of the current federal program
and policy structure, including past attempts at perfor-
mance-based programs. It is intended to provide con-
text for the further analysis and recommendations that
follow in subsequent chapters. Understanding where
we now stand and how we got here is essential, in the
view of NTPP members, to charting a path forward that
successfully draws on the most important lessons of
the past.

How We Got Here: A Brief History
of U.S. Transportation Policy

The interstate highway era began with the first Federal
Highway Act, which was enacted in 1938, and set in
motion a study to examine the possibility of building
new “superhighways” across the country.? However,
the federal-aid highway program structure—most of
which remains in place today—was established nearly
two decades later, by the Federal-Aid Highway Act of
1956. Although Congress has since passed more than
twenty pieces of legislation reauthorizing federal surface
transportation programs, essential elements of the 1956
Act continue to guide federal policy today.

For example, the 1956 legislation called for the federal
government to provide 90 percent of the funding for
the construction of the Interstate Highway System.

The system itself would be constructed and owned by
individual states, which had to provide the remaining 10
percent of funding. In addition, states had to follow the
network plan laid out by the federal government and
conform to federal design standards. The federal share
of highway funding is now typically less than 90 percent
on federal-aid projects (it is 80 percent in most cases),
but the basic structure remains.

The financing mechanism used to construct the Inter-
state Highway System—a Highway Trust Fund (HTF)

26 Mertz, Lee. “Origins of the Interstate.” Federal Highway Administra-
tion. 2002. Washington, DC. http://www.fhwa.dot.gov/infrastructure/
origin.htm
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supported by revenues from a federal tax on gasoline
and diesel fuel—is also still in place. In effect, the HTF
taxed users of the existing road network to pay for the
construction of a new system. Given the dominance
of gasoline and diesel-powered vehicles as a primary
means of transport, the HTF ensured that there would
be ample funding for what was at the time the largest
public works project in American history.

Finally, the 1956 act set the tone for how federal high-
way funds would be distributed over the next fifty
years. It created a formula for distributing funds based
on population, land area, and road miles. This changed
in 1960 to a pure “cost-to-complete” structure,”” but the
basic distributive principle remains. That is, the federal
government distributes funds to states for the specific
purpose of building particular projects—originally the
Interstate Highway System. When transit projects and
funding were later folded into the highway legislation,
they followed a similar top-down model.

The 1956 legislation responded to a clear need—it
would have been extremely difficult, if not impossible,
to construct such a large system on a state-by-state
basis—and it was supported by a large and diverse
coalition that included automobile manufacturers, oil
companies, planners, civil engineers, builders, laborers,
real estate developers, and a wide range of business
interests.”® Subsequent federal transportation bills, while
they introduced some important modifications, have
been incremental in nature and have, over time, lost the
clarity of purpose that characterized the 1956 Act.

Some of the most consequential changes to federal
transportation policy occurred in 1991 when Congress
passed the Intermodal Surface Transportation Effi-

27 Weingroff, Richard. “Creating the Interstate System.” Public Roads.
1996, Volume 60, No. 1.

28 Rose, Mark. “Interstate: Express Highway Politics, 1939-1989, Revised
Edition.” The University of Tennessee Press/Knoxville. 1990.

ciency Act (ISTEA). ISTEA was the first transportation

bill of the post-interstate era. It attempted to integrate
public transit into the federal policy framework, sig-
nificantly increased state and regional control over the
distribution of federal funds among eligible programs
(for example, states could use federal funds to address
goals like mitigating congestion and meeting air quality
standards), and strengthened the state and local role

in transportation planning. ISTEA also broadened the
range of eligible projects that could be funded to meet
local highway and transit needs.

The result 1s a federal program

that 1s larger than ever in terms

of size, legislative complexity, and
regulation, but still lacks a clear and
distinct purpose.

The next major surface transportation bill, the Transpor-
tation Equity Act for the 215t Century (TEA-21, enacted in
1998) maintained the core ISTEA framework, but added
new programs and increased the minimum share of
federal fuel tax revenues guaranteed to be returned to
individual states (known as the “Minimum Guarantee”).
TEA-21 expanded what was eligible for federal assis-
tance and the concept of the federal role in transporta-
tion. It did not eliminate any of the programs created
by ISTEA. Instead it simply added new categories to the
eligible uses of transportation funds, further diffusing
any sense of federal purpose in the name of flexibility
and local responsibility.

Unfortunately, the latest renewal (and the one under
which we are currently operating) has further confused
and obscured the federal role. The Safe Accountable
Flexible Transportation Equity Act—A Legacy for Users

29 Smallen, David. “TEA-21: An Historic Piece of Legislation.” Public
Roads. 1998, Volume 62, No. 2.
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(SAFETEA—LU, enacted in 2005) made virtually no
major changes to existing programs. It did, however,
reconfigure the Minimum Guarantee program as an
“Equity Bonus” program and increased to 92 percent
the minimum share of fuel tax revenues returned to

all states by the last year of the bill. SAFETEA—LU also
added several new programs, many of which were
fully earmarked—indeed, this bill shattered the record
number of earmarks included in previous surface trans-
portation bills by a large margin. The result is a federal
program that is larger than ever in terms of size, legisla-
tive complexity, and regulation, but still lacks a clear and
distinct purpose.

During the same period, federal policies for other
modes of surface transportation remained outside the
TEA framework. Intercity passenger rail, for example,
continues to be addressed in separate authorization
bills, despite many parallels to the federal role with re-
spect to highways. Intercity passenger rail has also been
operating under an outdated paradigm for many years.
As part of a strategy to prevent the collapse of the na-
tion’s railroads, the federal government took over their
passenger operations, which were unprofitable, allow-
ing the remaining railroads to focus on shipping freight.
Amtrak was created in 1971 to consolidate national
passenger rail service, and was given exclusive rights to
operate over freight railroad property at the insistence
of those railroads.® It has proved as impossible for
Amitrak as it was for the private railroads to provide fi-
nancially viable national passenger rail service or even to
attract sufficient resources to maintain and operate their
existing system. Amtrak has often been forced to incur
debt and defer maintenance on its own infrastructure.
The result has been a chronic and negatively reinforcing
cycle of dependence on Congressional appropriations.
Meanwhile, despite several attempts, there has never

30 Freight railroads did not, and still do not, like passenger rail operat-
ing on their tracks, but as a second best option they prefer only one
passenger railroad instead of many.

been a successful effort to reform the nation’s passenger
rail policy or to integrate it with broader transportation
policies and objectives.’!

If federal policy on highways, transit, and passenger
rail seems stuck in another era, at least these modes
have a policy. By contrast, there has been little coher-
ent and ongoing federal policy involvement in freight
transport (except to the extent that federal highway

There has been little coherent
and ongoing federal policy
involvement 1n freight transport

policy has relevance for the trucking industry)—despite
the enormous economic significance efficient freight
transport has for the nation. As a result, system perfor-
mance is declining even as international trade flows
grow. Diverse stakeholders have called for national
legislation to address freight transport issues but so far
federal leadership has been inadequate. More broadly,
and as we noted in the previous chapter, there has been
little effort to create an integrated federal policy across
all modes of transportation. Such a policy will only
result from a broad coalition in support of reform for the
modern era, but that coalition has yet to emerge. In the
meantime, we are left with a transportation policy that,
atits core, is focused on individual modes. It is there-
fore ill-equipped to deal with challenges—including
challenges like globalization, energy security, climate
change, and chronic congestion—that did not exist, or
were not as severe, when the Interstate Highway System
was designed and the current framework for federal
policy was devised >

31 Congressional Budget Office. “The Past and Future of U.S. Passenger
Rail Service.” Sep. 2003. http://www.cbo.gov/ftpdocs/45xx/doc4571/09-
26-PassengerRail.pdf

32 Springer, Darren and Greg Dierkers. “An Infrastructure Vision for the
21 Century - Strengthening Our Infrastructure for a Sustainable Future.”
National Governors Association Center for Best Practices. 2008.
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Current Policy and Key
National Interests

Below we briefly explore current funding challenges
and spending challenges. Then we move into an exami-
nation of how well our current federal transportation
programs advance key national interests in economic
growth, including national connectivity and metrolpoli-
tan transportation, environmental protection and public
safety.

FUNDING CHALLENGES

In light of the fact that the federal role in transporta-
tion—both in terms of the number of federal programs
and the level of federal expenditures—is larger than

at any previous point in the nation'’s history, the wide-
spread perception that America is currently under-
investing in its transportation infrastructure might seem
surprising. Many reports have tried to quantify this

shortfall. For example, a recent report of the National
Surface Transportation Infrastructure Financing Com-
mission (Financing Commission) estimated that the gap
between transportation “needs” and current investment
by all levels of government ranges between $172 billion
annually to maintain existing infrastructure and $214
billion annually to improve system performance.® Of
course, such “needs” estimates assume that it is pos-
sible to calculate an ideal level of investment—a view to
which NTPP members do not subscribe. Too many fac-
tors (such as policy choices, technology, and prices) can
affect the performance of the system and the “need”
for capacity, making any interpretation of the term
"need” itself relative and shifting. The focus should be
on maximizing valuable investments. For example, how

33 National Surface Transportation Infrastructure Financing Commis-
sion. “Paying Our Way- A New Framework for Transportation Finance."
Feb. 2009. See chapter two for a detailed analysis, including various
scenarios of “the widening investment gap”.
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many dollars could the government invest in transporta-
tion where the returns to society would be greater than
five dollars for every one invested? What about fifteen
to one? Transportation investment has not traditionally
been thought of in this way, but an approach that seeks
to maximize returns is appropriate for allocating scarce
resources. The appropriate level of overall investment

is obviously important; what the federal government’s
share of that investment should be is, of course, a sepa-
rate but also important question.

Surprisingly, as Figure 2 shows, federal outlays funded
by fuel taxes account for only about 20 percent of
national public spending on transportation.>* States and
localities are still the primary funders of transportation
infrastructure, although states in particular orient a large
part of their efforts to the task of getting money from
the federal government.

The financing mechanisms in place to support the na-
tion’s highway and transit programs are unsustainable
and in need of significant reform. The problem is not
just that the current fuel tax and other taxes that sup-
port the highway and transit trust funds have not been
increased or pegged to inflation, and that this is causing
a growing funding shortfall. Rather, the central flaw of
existing financing mechanisms is that they provide a
poor signal to users about the costs they impose on the
system. In other words, how we raise money for trans-
portation is itself an extremely important policy deci-
sion—aquite apart from the decision about how much
money needs to be raised or where that money should
go. Thus, reform of current financing mechanisms must
be central to any effort aimed at making overall U.S.

34 Sunshine, Robert. “Public Spending on Surface Transportation
Infrastructure.” Statement before the Committee on the Budget, House
of Representatives. Congressional Budget Office, Washington, DC. 2007.
http:.//www.cbo.gov/ftpdocs/87xx/doc8709/10-25-TranpsInfra_Testi-
mony.pdf. The Policy Commission reported the same numbers on p. 5-2
for highways and 5-8 for transit. Note that the Policy Commission also
indicates that federal spending accounts for about 40% of all surface
transportation capital outlays on page 41.

transportation policy more performance-based, effec-
tive, and efficient.

The immediate funding issue is the inadequate level of
the fuel tax, which has been shrinking dramatically in
real terms even as the costs of managing and maintain-

Many factors can affect the
performance of the system and the
“need” for capacity, making any
interpretation of the term “need”
itself relative and shifting. The focus
should be on maximizing valuable
mvestments.

ing transportation infrastructure have soared. Indeed,
the most conservative estimates of near-term system
“needs” still far exceed the revenues this tax is projected
to generate in coming years. Even if federal programs
are more focused and consolidated there will still be a
structural long-term problem with funding and under-
investment because there is not enough revenue to
maintain the existing system, much less make needed
improvements. Part of the problem is that the tax base
itself—in other words, gasoline and diesel consump-
tion—~has been contracting. In fact, fuel tax revenues
were declining even before the current economic
downturn due to improving vehicle fuel economy and
the introduction of alternative fuel vehicles, trends that
were prompted in part by high oil prices earlier

this decade.

The current fuel tax is also inadequate in the sense that
it does not charge users anything close to the full costs
associated with their activities on the transportation
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system. That is, it does not accurately reflect the full
environmental, health damage, energy security, and
congestion costs of individual transportation choices.
If such costs were accurately priced they would affect
users’ decisions about a range of relevant issues, from
where to live, when to commute, and what type of
vehicle to drive. The failure to send accurate price signals
in turn leads to inefficient levels of consumption—if
prices are too low, the result will be excess demand.®
For example, tax levels that fail to approximate the rela-
tive damage and cost imposed by heavy commercial
vehicles will contribute to deteriorating road conditions
by prompting more truck travel. Notably, a pilot mile-
age-based pricing program in Oregon demonstrated
that, as drivers became more aware of the true costs of
using the roads, they reduced their travel even when
they incurred no additional costs for driving.*

35 Sorenson, Paul, et al. “Moving Los Angeles — Short Term Options for
Improving Transportation.” RAND Corporation. 2008.

36  Oregon Department of Transportation. “Oregon’s Mileage Fee
Concept and Road User Fee Pilot Program Final Report.” 2007.

Finally, another problem with current funding mecha-
nisms is that they impede the distribution of funds on a
mode-neutral basis because most of the revenue is gen-
erated from road vehicles via fuel taxes and other fees.
This is a problem for metropolitan programs because,
despite some funding flexibility, projects are forced into
either "highway” or “transit” categories—even though
highway and transit systems work best in concert. This
is an even more severe constraint for freight projects,
which are unlikely to be funded absent an unbiased
assessment that considers all mode choices and absent
the ability to partner across modes. In short, adopting

a mode-neutral approach to new investments may be
extremely difficult in practice when all of the funding is
coming from users of one mode.

CURRENT SPENDING PRACTICES: EARMARKS
AND THE EQUITY BONUS PROGRAM

As discussed at length in the foregoing chapter, the
central shortcomings of current federal transportation
policy are failure to articulate clearly defined goals,

Figure 3: High-Priority Projects in
Transportation Reauthorization Bills, 1973-Present
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target resources in a way that maximizes overall system
performance, and hold funding recipients account-
able for results. One symptom of this lack of focus, as
we have already noted, has been the proliferation of
modally distinct programs, each with its own advertised
purpose. Another is earmarking.

Controversy over Congressional earmarks reached a
new intensity in recent years, due in part to the wide-
spread media attention attracted by the now infamous
“Bridge to Nowhere." This bridge, proposed with the
intent of connecting the small town of Ketchikan Alaska
to an airport on nearby Gravina Island, struck a chord
with the public as an example of government waste.
With a price tag of $223 million and only 7,000 Ketchi-
kan residents as likely beneficiaries, the money for the
bridge was eventually diverted to other projects. But it
continued to feature prominently as a campaign issue in
the mid-term elections of 2006 and again in the presi-
dential election of 2008.

Although the popular press rarely connects the issue of
earmarking to a deeper flaw in national transportation
policy, the link is undeniable. The number of Congres-
sional earmarks has increased dramatically with each

new surface transportation bill since ISTEA (see Figure 3).

For example, ISTEA listed 538 "high-priority projects"—
under SAFETEA-LU that number increased to 6,371
projects. In dollar terms, the funds authorized for these
priority projects increased from $5.2 billion

$13.5 billion.*”

And yet high-priority projects are only the tip of the
iceberg. Some of the real growth in Congressional
earmarking has occurred over and above discretion-
ary programs that were designed to allocate money to

37 Evans, Diana. “Greasing the Wheels: Using Pork Barrel Projects to
Build Majority Coalitions in Congress.” New York: Cambridge University
Press. 2004. Data for 2005 added.

worthy projects on the basis of certain criteria. In theory,
prospective grantees apply to these programs and the
funding is then awarded at the discretion of the U.S.
DQT. In practice, however, these programs have become
earmarked so that there is no objective system for dis-
tributing funds based on merit.

For example, in SAFETEA-LU Congress created a new
discretionary program called Projects of National and

Although the popular press rarely
connects the issue of earmarking
to a deeper flaw in national
transportation policy, the link

1s undeniable.

Regional Significance (PNRS). The purpose of this pro-
gram was to provide capital funding for “critical high-
cost transportation infrastructure facilities” that were of
major national or regional significance. Despite the fact
that Congress authorized approximately $1.8 billion over
five years for this program, no grants were ever awarded
through the discretionary process. Instead, all of the
funding that was supposed to be available on a com-
petitive basis was diverted to specific projects—based
on a table that was entered directly into the legisla-

tion itself—before the competition could even begin.
Though it was still relatively new in TEA-21, this type of
earmarking expanded dramatically in SAFETEA-LU.

Political considerations rather than objective analysis
also drive other areas of federal transportation policy, in-
cluding policies with respect to passenger rail. If federal
funding for Amtrak were subjected to cost-effectiveness
analysis, it would likely be directed to a limited number
of highly utilized corridors connecting cities separated
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by distances under 500 miles.38 Instead, Amtrak oper-
ates a number of highly subsidized, long-distance routes
that essentially amount to earmarks to maintain political
support for what would otherwise be recognized as a
costly and underutilized program.

In sum, while it may not be possible, or necessarily even
desirable, to eliminate earmarks completely, a clearer
articulation of the goals of federal transportation policy
and a more transparently systematic application of
those goals to funding decisions could significantly
reduce the influence of earmarks and help build public
support for programs that demonstrably improve
transportation-system performance.

Money distributed via a
formula does not necessarily
have to be so disconnected from
performance objectives

Although earmarks get all the bad press, they account
for a much smaller share of federal transportation
spending than the Equity Bonus Program: In SAFETEA-
LU, for example, identified high-priority projects ac-
counted for about 6 percent of the funding total, while
the Equity Bonus program accounted for 16 percent.®
The intent of the Equity Bonus Program is to bal-

ance geographic “equity” by returning to each state a
minimum portion of its estimated contribution, via fuel
taxes, to the Highway Trust Fund. The so-called Mini-
mum Guarantee provisions in ISTEA and TEA-21 served
the same function, but the program was overhauled

38 Government Accountability Office. “Intercity Passenger Rail, National
Policy and Strategies Needed to Maximize Public Benefits from Federal
Expenditures.” Nov. 2006. GAO-07-15. http://www.gao.gov/new.items/
d0715.pdf

39 Fischer, John W. “Safe, Accountable, Flexible, Efficient Transporta-
tion Equity Act — A Legacy for Users (SAFETEA-LU or SAFETEA): Selected
Major Provisions.” Congressional Research Service, Washington, DC. 2005.

and renamed for SAFETEA-LU. Thus, one of the big-
gest changes introduced under SAFETEA-LU involved
reorganizing a purely political program with no defined
policy purpose.

The Equity Bonus program is designed to address a con-
cern that all states send their fuel taxes to the Highway
Trust Fund, but some states get back more than they
contribute while others receive less. This was perhaps
less problematic when federal efforts were primarily
focused on constructing the Interstate Highway System.
States couldn't easily object to other states receiving a
greater share of collected fuel taxes if those states had
more lane-miles of interstate highway to construct.

As federal gas tax revenues were increasingly used to
support other transportation projects and objectives
(including some projects only tangentially related to
transportation), however, equity emerged as a more
volatile issue. Like its predecessor Minimum Guarantee
program, the Equity Bonus program uses complicated
formulas to add to the total amount of money each
state receives from the federal transportation program.
The program is designed to ensure that by the end of
2009 each state receives back at least 92 percent of the
gas tax revenues it contributes to the Trust Fund.

From a performance and accountability standpoint, the
Equity Bonus program is highly flawed. Essentially, the
money it provides to states is free of restrictions—states
can choose to spend it on almost anything they choose.
Money distributed via a formula does not necessarily
have to be so disconnected from performance objec-
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tives—it is feasible for formulas to incorporate factors
that reflect national interests and to build in measures
that enable accountability. We propose to do

exactly that.

GOALS AND PRIORITIES IN THE

CURRENT PROGRAM

National interests in economic growth, national con-
nectivity, the vitality of our metropolitan centers,
environmental concerns and safety are all reflected in
various aspects of existing transportation policies and
programs. However, rarely do any current programs or
policies provide direct links between funding and the
achievement of these outcomes. To focus on how these
significant national priorities are addressed, we focus in
turn on current policies in the areas we have identified
as goals:

= Economic growth - specifically national connectivity
and metropolitan transportation

= Environmental concerns
= Safety

Current Policies and Economic Growth

Current policies do little to target federal support for
transportation to the furtherance of economic growth.
Although current policy often discusses the link to jobs
and productivity, this link is largely rhetorical. This is
evidenced, in part, by the weak connection between
current transportation programs and more explicit eco-
nomic outcomes including both national connectivity
and improving metropolitan transportation.*

National Connectivity
A systematic national focus on freight transportation,
with a direct link to national productivity and growth,

40 Congressional Budget Office. “Issues and Options in Infrastructure
investment.” May 2008. http://www.epi.org/publications/entry/pm132/
and http://cbo.gov/doc.cfm?index=5624.

has to a large degree “fallen through the cracks” of
federally supported transportation planning.#' With
limited attention and even less funding prioritization at
both state and metropolitan levels, the performance of
freight logistics has been steadily deteriorating.*?

The need for renewed and refocused federal involve-
ment is particularly urgent in the case of freight trans-
port systems, where current capital investment has not

Current policies do little to
target federal support for
transportation to the furtherance
of economic growth.

been sufficient to maintain, let alone improve, perfor-
mance. ® The productivity of freight transportation in
the United States has been dropping since 2003, for

the first time in 25 years, driving up logistics costs for
businesses and industries.** In fact, the direct costs of
resulting freight transport delays are currently estimated
to total more than $8 billion annually.®

41 195 Corridor Coalition. “A 2040 Vision for the I-95 Coalition Region —
Supporting Economic Growth in a Carbon-Constrained
Environment.” 2008.

42 1) Transportation Research Board. “Freight Capacity for the 21t Cen-
tury, TRB Special Report 271" 2002. http://onlinepubs.trb.org/Onlinepubs/
sr/sr271.pdf. 2) “Policy Options for Intermodal Freight Transportation, TRB
Special Report 252." http://onlinepubs.trb.org/Onlinepubs/st/sr252.pdf

43 Government Accountability Office. “Freight Transportation: National Policy
and Strategies Can Help Improve Freight Mobility.” Jan. 2008. GAO-08-287.

44 Logistic costs rose through the 1960s and 1970s, reaching a high
of about 16 percent of GDP in 1980. Renewed public investments in
highways, economic deregulation of the rail and trucking industries,
adoption of new technologies (principally, the growing use of contain-
ers for moving freight both internationally and domestically), and lower
interest rates drove down the costs of truck, rail, air, and water freight
transportation during the 1980s and 1990s, with the result that logistic
costs reached a low of about 8.6 percent of GDP in 2003. Logjistics costs
grew after that, reaching 9.9 percent of GDP in 2006.

45 Cambridge Systematics, using data from the Federal Highway
Administration’s Highway Economic Requirements System model.
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While the nation’s current economic crisis will no doubt
interrupt for a time the growth trends that have char-
acterized freight and goods movements in the United
States in recent years, the demand for freight transpor-
tation has been pressing against the capacity of the
system for some time. And even taking into account the
present downturn, the most recent long-term forecasts
by the Congressional Budget Office (CBO) still project
that the U.S. economy will grow at a compound annual
rate of 2.4 percent over the next 30 years.*s As a result,
the demand for freight transportation is still projected
to nearly double between 2005 and 2035, with twelve
states projected to experience more than a 200 percent

46 Recent forecasts by the CBO and the U.S. Department of Energy’s
Energy Information Administration (EIA) lower the projected average
annual GDP growth rate over the next 30 years from 2.8 to 2.4 percent, re-
flecting the impact of the current recession, increasing energy costs, and
the potential cost impacts of greenhouse gas emission regulations. The
implications of the lower growth rate are discussed later in this section.

increase in freight flows* Measured in tons, freight
demand is projected to grow from 15 billion tons in
2005 to 29 billion tons in 2035—almost doubling. Mea-
sured in ton-miles, freight demand is projected grow
from 6 trillion ton-miles today to 11 trillion ton-miles in
2035—also almost doubling. Trucks, which today carry
almost 80 percent of freight tonnage, are likely to remain
the dominant form of freight transport if current trends
continue. In fact, their share of total freight transport is
actually projected to grow slightly.

The current congestion in the national freight system is
undermining the reliability and connectivity of goods
movements, which are essential to the nation’s eco-
nomic well-being. The Interstate Highway System and
the nation’s transcontinental railroads link producers and
consumers across the United States, providing the ac-

47 Global Insight, Inc., 2004 TRANSEARCH data and economic forecasts.

Figure 4: Projection of Freight Ton-Miles
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cess to the resources, labor and markets that is essential
to economic activity and development*®

But the connectivity of the nation’s highway and rail
systems—the ability to move freight quickly, cost ef-
fectively, and reliably from region to regions and across
the country—has not kept pace with population and

Congestion in the national
freight system 1s undermining
the reliability and connectivity
of goods movements, which are
essential to the nation’s economic
well-being.

economic growth. Large areas of the country are under-
served by the highway and rail freight transportation
system, which is hampered by congestion, deteriorating
infrastructure, and missing links. Current capital invest-
ment in the freight transportation system is not suffi-
cient to maintain, let alone improve, its performance.

The National Transportation Policy Commission and
others* have sought to underscore the urgency of

the freight transport challenge, noting not only that
America’s economic leadership in the world will be
jeopardized if we cannot reliably and efficiently move
our goods, but that the nation’s ability to create wealth
will depend in great part on the success of its freight ef-

48 American Road and Transportation Builders Association. “A New
Vision & Mission for America’s Federal Surface Transportation Program.”
Nov. 2007. http://www.artba.org/mediafiles/currentissuessafetea-lurec-
ommendationspdf.pdf

49 Note specific recommendations from several Transportation
Research Board reports: Transportation Research Board. “Special Report
252: Policy Options for Intermodal Freight Transportation.” 1998. Wash-
ington, D.C,; Transportation Research Board. “Special Report 271: Freight
Capacity for the 21st Century.” 2003. Washington, D.C; and Federal High-
way Administration. "Addressing Freight in the Transportation Planning
Process.” Oct. 2001. Washington, D.C..

ficiency.*® The UK Eddington Report likewise concluded
that it was essential to focus on critical corridors and on
those strategic freight networks that offered the high-
est returns on national investments.>' While the FHWA
has begun defining critical freight corridors, however,
there remains little identifiable focus in the way in
which federal funds are allocated for needed improve-
ments in critical freight bottlenecks. Moreover, though
some efforts have been made to create new programs
targeted to freight issues, congressional designation

or earmarking has been the norm for these programs.
For example, a U.S. DOT review and evaluation of the
freight-focused border and corridor programs observed
that almost 40 percent of total allocations in fiscal years
1999 to 2003 were concentrated on five states: West
Virginia, Kentucky, Texas, California, and Washington,
with limited correlation to any objectively determined
national priorities.

In addition to a national interest in the efficient move-
ment of goods, there is a national interest in the efficient
interstate movement of people > Existing programs
remain mode-specific rather than performance based,
focusing on highways, rail, and support of special needs
populations or high cost and isolated communities
rather than on broader social objectives, including the

50 National Surface Transportation Policy Study and Revenue Commis-
sion. “Transportation for Tomorrow." 2007.

51 United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006. Eddington emphasized that the
major challenge is to improve the network in strategic areas, not to build
new infrastructure. The report indicates that from an economic growth
and productivity perspective, there is a clear need to prioritize the parts
of the system where there are clear signals that part of the network

is not performing. There is no strategic reason for action in all places.
Growing and congested areas, and their catchments, are likely targets, as
are key inter-urban corridors and key international gateways. These areas
are critical for economic growth, are already experiencing significant
congestion, and are estimated to experience more.

52 Reconnecting America, a national group focusing on this issue,
has been promoting national policies for intercity travel with the intent
of creating a more financially stable interconnected network for long
distance travel, providing convenient connections to air, higher speed
rail or high quality bus service to complete their journeys.
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improvement of accessibility, integration, and
social inclusion.®®

While private automobiles account for the vast major-
ity of intercity passenger movements, intercity bus and
passenger rail can be time- and cost-competitive with
other modes of transportation—and thus hold real
potential for improving national connectivity while re-
ducing energy and environmental externalities. There
has, however, been little or no federal role in integrat-
ing highway investments with potential intercity bus
improvements. The result is an intercity bus network
that is rarely competitive with the automobile.

Despite the critical importance of
major metropolitan regions to the
national economy, environmental
quality, and energy security;

national transportation policies and
programs have not been particularly
designed to strengthen these areas.

In terms of intercity passenger rail, the current Amtrak
system—as noted in the previous chapter—is in poor
financial condition, characterized by continued high
operating losses and substantial levels of deferred
capital and maintenance projects. It is clear that the
comparative advantages of passenger rail are concen-
trated in high-density, high-travel corridors, including
routes such as Chicago-Minneapolis, San Diego-Los
Angeles, Seattle-Portland, or Washington-Boston.

53 These broader societal objectives are noted as contributing to the
rationale for a federal role in supporting passenger movement in a 1996
UK policy statement. The policy went on to note that transportation
system improvements that successfully deliver benefits of this type may
be justified, even if they do not produce a positive effect on economic
performance.

A comprehensive GAO review of passenger rail po-
tential, which took into account successes and strate-
gies in other countries, concluded that the current
structure for supporting intercity passenger rail does
not effectively target federal funds where they may
achieve the greatest level of public benefits. The cur-
rent Amtrak route map, in particular, is not focused

on the markets where rail may have a comparative
advantage over other modes and is most likely to

be a viable and cost-effective option to meet public
transportation demands.** The GAQO review concluded
that without any changes to its current structure,
roles, and funding, “the current intercity passenger rail
structure will continue to under-serve, under-invest,
and underachieve

Metropolitan Transportation

Given the importance of metropolitan areas to the
nation’s overall economic competitiveness and long-
term prosperity, a clear national policy for meeting their
changing transportation needs is essential. Federal
spending patterns still reflect the priorities of an earlier
era when the focus on connecting far-flung parts of the
country via the interstate highway system led to high
levels of per capita spending in areas with relatively low
population density.*® A half century ago, federal policy
was focused on the process of “decentralization” as large
industrial cities gradually lost population.>” What eventu-
ally emerged, however, was a nation in which suburbs

54 Government Accountability Office. “Intercity Passenger Rail, National
Policy and Strategies Needed to Maximize Public Benefits from Federal
Expenditures.” Nov. 2006. GAO-07-15. http://www.gao.gov/new.items/
do715.pdf

55 Seealso, 1) Congressional Budget Office. “The Past and Future of
U.S. Passenger Rail Service." 2003. http://cbo.gov/doc.cfm?index=4571

2) Government Accountability Office. “"High Speed Passenger Rail: Future
Development Will Depend on Addressing Financial and Other Chal-
lenges and Establishing a Clear Federal Role.” Apr. 2009. GAO-09-560T.

56 Altshuler, Alan with James Womack and John R. Pucher. “The Urban
Transportation System: Politics and Policy Innovation.” 1979.

57 Jackson, Kenneth. “Crabgrass Frontier: The Suburbanization of the
United States.” 1985. New York: Oxford Press, p. 190.
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Figure 5: U.S. Metropolitan Areas and Mega-Regions®2>°

59 Graphic courtesy of the New York Regional Plan Association.

. 7
The Emerging Megaregions

58 Glaeser, Edward L. and Joshuea D. Gottlieb. “The Economics of Place-Making Policies.” Brookings Papers on Economic Activity, forthcoming.

and cities became parts of larger economic units that
differed from traditional urban centers in that they
spanned broad areas and often crossed state lines.

The next 50 years will see the U.S. population increase
by another 150 million people. Much of this growth
will be concentrated in the nation’'s major metro-
politan areas, which are increasingly functioning as
the centers of economic mega-regions (see Figure 5).
These mega-regions and the clusters of cities within

them constitute national and global trade blocs,
competing and cooperating with one another for
resources, knowledge, population, and
investment.®®

60 Megaregions are defined as clusters of more than two contiguous
metropolitan areas that have functional relationships through shared ac-
tivity and geographic patterns and which form a functional network via
goods and service flows within linked infrastructure. This phenomenon
was first recognized in the 1960s focusing on the Northeast Megalopolis
alone. These megaregions compete directly with about 40 such mega-
regions around the world.

37
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These agglomerations of economic activity have
steadily swelled in population and importance in recent
decades but transportation spending has continued

to focus on areas with lower densities.” As a result, the
most economically productive and populated areas

of the country tend, if anything, to receive a relatively
smaller share of federal transportation dollars compared
to other areas.®’

Despite the critical importance of major metropolitan
regions to the national economy, environmental quality,
and energy security, national transportation policies
and programs have not been particularly designed to
strengthen these areas. This is understandable because
metropolitan regions are economic, rather than politi-
cal units. Federal transportation programs that have
been disproportionately directed to urban areas (such as
most transit programs) are directed to specific projects
and are fragmented by modal and jurisdictional lines.
Rarely do federal transportation programs look to the
performance or to the results of integrated multi-modal
metropolitan transportation networks.

The most salient indicator of an under-performing
transport system in many large metropolitan areas is
chronic traffic congestion. Congestion delays are a daily
frustration for millions of Americans, the vast majority
of whom (approximately 90 percent) commute to work
by car.6? One study estimated that congestion delays in
metropolitan areas add up to more than 4 billion person
hours of lost time each year and cost the economy
approximately $78 billion.> Many Americans have no
choice but to endure congestion because 45 percent
have no available public transportation service options

61 Analysis based on Bureau of Transportation Statistics and American
Community Survey. A major exception is spending on public transporta-
tion much of which does go to majro metropolitan areas.

62 Transportation Research Board. “Community in America lll: The third
national Report on Commuting Patterns and Trends.” 2006.

63 Texas Transportation Institute. “Urban Mobility Report.” 2007.

at all, and more still have poor ones.®* In addition to tak-
ing a toll on economic productivity and quality of life,
congestion impedes the movement of goods in urban
areas and drives up costs; it also causes excess fuel con-
sumption and pollution emissions.

Despite the urgent need — and economic justification

— for federal support for effective strategies to address
these problems, the vast majority of federal formula pro-
grams neither require nor facilitate states or metropolitan
regions using federal dollars to develop comprehensive
effective strategies. A limited exception is the relatively
small but performance related program —the Urban Part-
nership Program — discussed at the close of this chapter.

The EIS occurs at the project
level, while energy and climate
impacts are most clearly seen
through a laliger aperture, at a
programmatic level.

Current Policy on Environmental Protection

As noted in the previous chapter, efforts to address envi-
ronmental concerns in the transportation policy context
are generally limited to considering the direct local
impacts of a particular project—national, or global-level
environmental issues such as climate change are not
typically taken into account in any systematic way.%®

For example, the environmental impact statement (EIS)
required during the planning and construction phase of
a new project is designed to identify the environmental

64 Brookings Metropolitan Policy Program. “A Bridge to Somewhere:
Rethinking American Transportation for the 21 Century.” 2008.

65 1) World Business Council for Sustainable Development. “Mobility
2030: Meeting the Challenges to Sustainability.” July 2004. 2) Transporta-
tion research Board. “Toward a Sustainable Future- Addressing the Long
Term Effects of Motor Vehicle Transportation on Climate and Ecology,
Special Report 251." 1997. 3) Sperling, Dan and Deborah Gordan. “Two
Billion Cars-Driving Toward Sustainability.” 2009.



Chapter III: U.S. Transportation Policy Today

Figure 6: Comparison of U.S. and Western European Traffic Fatalities
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effects of a project as well as possible alternatives. If the
project is forecast to increase traffic, then the particulate
pollution from that increase is calculated. If the roadway
will create more noise in surrounding communities,
then a sound wall is constructed to mitigate the prob-
lem. These project-level responses are not necessarily
faulty in terms of addressing local impacts, but they are
inadequate for the broader challenges we face. The EIS
occurs at the project level, while energy and climate
impacts are most clearly seen through a larger aperture,
at a programmatic level.

The second significant policy mechanism currently
being used to address transportation-related environ-
mental concerns involves the conformity rules required
by the Clean Air Act Amendments (CAAA) of 1990.

The CAAA, which set new deadlines for areas to attain
national air quality standards, established a new man-

date: Before a transportation project can receive federal
funding, sponsors must demonstrate—on the basis of
an emissions analysis—that it will “conform” to the state’s
pollution reduction goals.® A further effort to integrate
air quality objectives with transportation policy eventu-
ally took the form of the Congestion Mitigation and

Air Quality Improvement (CMAQ) program, which was
established a year later as part of the ISTEA bill. CMAQ
funds generally go toward supporting transportation
control measures identified in the CAAA. These measures
are intended to cut vehicle pollution by reducing travel
demand and encouraging more efficient facility use.”’

66 Environmental Protection Agency. “The Plain English Guide to the
Clean Air Act. ” http://www.epa.gov/air/peg/carstrucks.html

67 Transportation Research Board. “Special Report 264: The Congestion
Mitigation and Air Quality Improvement Program, Assessing 10 Years of
Experience.” 2002. http://onlinepubs.trb.org/Onlinepubs/sr/sr264.pd
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While the local flexibility allowed by the CAAA in meet-
ing pollution goals is appropriate, application of the law
itself has been disappointing due to a dearth of good
data. Lacking reliable data, the modeling work so inte-
gral to demonstrating and testing conformity becomes
detached from reality, and loses most of its value. Along
with the data problems that plague conformity determi-
nations, the CMAQ program lacks a performance focus
and accountability. As a 2002 study by the Transporta-
tion Research Board observed, “The CMAQ program was
never structured to be evaluated in a rigorous way.” The
study went on to note that “few evaluations have been
conducted following the completion of CMAQ projects
to determine whether modeled estimates have been
realized.s® Perhaps the more basic issue is that the confor-
mity process and CMAQ are still primarily focused at the
project level, and are not well-suited for measuring mean-
ingful performance with respect to national-level goals.

Mortality and injury rates—as
well as accident-related economic
losses—on the nation’s highways
are far in excess of those found in
most other developed countries.

Current Policy on Safety

The U.S. transportation system continues to fall short
with respect to safety: Mortality and injury rates—as
well as accident-related economic losses—on the
nation’s highways are far in excess of those found in
most other developed countries. In 2007, more than
41,000 people died and 2.5 million were injured® on U.S.

68 Transportation Research Board. “Special Report 264: The Congestion
Mitigation and Air Quality Improvement Program, Assessing 10 Years of
Experience.” 2002. http://onlinepubs.trb.org/Onlinepubs/sr/sr264.pdf

69 United States Department of Transportation Federal Highway
Administration. “Traffic Safety Facts 2007 Data.” DOT HS 810 993. http://
safety.fhwa.dot.gov/facts/

highways. Beyond the staggering human loss implied
by these figures, highway accidents impose enormous
economic costs in lost wages, medical bills, and de-
lays. A 2002 presentation by American Association for
State Highway and Transportation Officials (AASHTO)
estimated the annual cost to society at more than $230
billion;” a later (2008) estimate by the American Auto-
mobile Association (AAA) put the figure at $164.2 billion
annually, nearly two and a half times greater than the
5676 billion price tag for congestion travel time delays.”!
Moreover, motor vehicle crashes are the leading cause
of death and injury for all Americans between the ages
of 3and 33.

At present, the fatality rate on U.S. roadways stands at
1.37 deaths per 100 million vehicle miles of travel. This
represents a significant improvement over the last four
decades—in 1975, the fatality rate exceeded 3 deaths
per 100 million vehicle miles—but it is still higher than
the fatality rate in most other developed countries on a
vehicle miles traveled basis.”? In comparison, for exam-
ple, annual deaths in Western Europe, a region of similar
size and population, currently total about 33,000—well
below the U.S. figure;® moreover as shown in Figure 6,
the percentage decline in traffic fatalities between 1970
and 2004 was much lower in the United States than in

70 American Association of State Highway and Transportation Officials.
“Flash! You Were Caught Violating a Traffic Law.” Sep. 29, 2005 presenta-
tion, page 2. http://cms.transportation.org/sites/aashto/docs/Kane-2005-
09-29.pdf.

71 American Automobile Association. “Crashes vs. Congestion, What's
the Cost to Society?” Mar. 2008. http://www.aaanewsroom.net/Main/
Default.asp?CategorylD=7&ArticlelD=596.

72 The United States has more fatalities per 100,000 inhabitants and
more fatalities per vehicle mile traveled than the vast majority of West-
ern European countries. Organisation for Economic Co-Operation and
Development, Working Group on Achieving Ambitious Road Safety Tar-
gets. “Country Reports on Road Safety Performance.” Aug. 2006. http://
www.internationaltransportforum.org/jtrc/safety/targets/Performance/
TS3-summary.pdf

73 Organisation for Economic Co-Operation and Development, Work-
ing Group on Achieving Ambitious Road Safety Targets. “Country Re-
ports on Road Safety Performance.” Aug. 2006. http://www.internation-
altransportforum.org/jtrc/safety/targets/Performance/TS3-summary.pdf
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Figure 7: Highway Fatalities in 200774
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74 United States Department of Transportation. “Traffic Safety Facts 2007 Data.” DOT HS 810 993.

Western Europe. Broadly speaking, safety gains over the
years have resulted from a trio of actions: vehicle tech-
nology breakthroughs that have improved crashworthi-
ness and safety features like airbags; policy interven-
tions, such as drunk-driving penalties and seatbelt laws;
and engineering and design improvements to

road infrastructure.

Highway accidents account for the overwhelming ma-
jority of transportation fatalities in the United States—
no other mode of travel, such as air or rail, has annual
fatality rates that exceed 1,000 lives lost. Looking at the
highway statistics in more detail, as Figure 7 illustrates,
the majority of fatalities occur in cars or light trucks (less
than 10,000 pounds gross vehicle weight). Note that

this chart is not an effective comparison of safety across
modes. For example, motorcycles are more dangerous
on a per-mile or basis than passenger cars, but many
more people drive passenger cars. We have not pro-
vided a per-mile or per-hour comparison in this chart
because there is no available mileage data for all modes.

In 2007, railroads had the second-worst fatality rate of
any major transport mode, but the numbers still would
have ranked only fifth (after pedestrians) in the break-
down of highway deaths shown in Figure 8.

75 Bureau of Transportation Statistics. “Table 2-1: Transportation Fatali-
ties by Mode.” http://www.bts.gov/publications/national_transporta-
tion_statistics/html/table_02_01.html

41
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Experience to Date with
Performance-Based Programs

THE BRIDGE PROGRAM

An example of a transportation program that was
designed to have a rudimentary performance focus is
the federal Highway Bridge Program (HBP). HBP provides
federal support for bridge construction and bridge main-
tenance that would otherwise be too costly for states to
fund on their own .8 It is performance-oriented insofar

as the formula for allocating resources is based on needs
and costs; in addition, the program includes a penalty for
diverting funds away from bridge investments.

In some ways, HBP has been successful: The number of
structurally deficient bridges has declined over the last
ten years. On the other hand, a recent report reviewing
the performance of the program indicated that the data
and measures used to apportion federal funds are not
necessarily good proxies for the safety or risk associated
with specific bridges. Perhaps even more significantly, a
closer look at the data shows that most of the improve-
ment over the past 20 years has been in locally owned
and rural bridges. The large bridges that are most critical
for interstate commerce have costs that are too high

to be covered by the HBP. The result is that states use
their federal bridge funds for smaller bridge rehabilita-
tion projects. When major bridges need replacement or
rehabilitation, states for the most part seek earmarks or
other funding sources. Since HBP funds are apportioned
to states without regard to furthering national goals,
states have no incentive to focus on the most nationally
significant projects and are not held accountable for the
results of their investments.””

76  American Association of State Highway and Transportation Officials.
"Bridging the Gap." 2007.

77 Government Accountability Office. “Highway Bridge Program:
Clearer Goals and Performance Measures Needed for a More Focused
and Sustainable Program”, GAO-08-1043 p.40 September 10, 2008
GAO-08-1043. p. 40. http://www.gao.gov/new.items/d081043.pdf

While the collapse of the I-35 bridge in Minneapolis in
2007 is widely viewed as emblematic of a chronic prob-
lem of deferred maintenance and underinvestment in
the nation’s infrastructure, the recently released accident
report and recommendations by the National Transpor-
tation Safety Board (NTSB)® indicate that inadequate
federal support was not the issue in this particular
instance. Instead, the NTSB concluded that the prob-
able cause of the collapse was an error in the design’

of the gusset plates.® Further, while NTSB accident
reports often lead to recommmendations for improved
maintenance to reduce the risks of future accidents,

the NTSB's recommendations in this case centered on
bridge design and on the need to give closer attention
to the conditions of gusset plates in load rating analyses.
Specifically, NTBS recommended that FHWA develop
and implement a bridge design quality assurance/

78 National Transportation Safety Board. “Collapse of I-35W Highway
Bridge, Minneapolis, Minnesota, August 1, 2007." Nov. 14, 2008. NTSB/

HAR-08/03, PB2008-916203. http://www.dot.state.mn.us/i35wbridge/

ntsb/finalreport.pdf

79 Concern about this design error in fact led to an immediate nation-
wide review of all similarly constructed bridges and efforts to correct
apparent previously poorly understood structural weaknesses.

80 The report further notes that the plates “ failed under a combination
of (1) substantial increases in the weight of the bridge, which resulted
from previous bridge modifications, and (2) the traffic and concentrated
construction loads on the bridge on the day of the collapse.
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quality control program for use by states and other
bridge owners®

In many ways, the popular misperception that bridges

are falling down due to underinvestment underscores the
challenge ofimplementing a performance- and evidence-
based approach to transportation policy. When the
underlying causes are misunderstood, the response to
cataclysmic events often consists of simply throwing
more funding into a flawed delivery mechanism, rather
than pursuing comprehensive and cost-effective strate-
gies for improving the performance and reliability of the
overall system.

THE HIGHWAY SAFETY

IMPROVEMENT PROGRAM

In SAFETEA-LU, Congress took considerable steps to
tackle persistent highway safety risks through the High-
way Safety Improvement Program (HSIP). The funds for
state safety programs were nearly doubled, and a new
provision was included seeking to make the program
more performance-based. States are now required to
complete comprehensive plans that provide a more em-
pirical basis for state programs and priorities. Plans have
to include a wide range of stakeholders, define areas of
safety emphasis through an analysis of state fatality data,
propose strategies to address the highest risks for all
public roads, and provide for an evaluation of both plan
implementation and actual progress in reducing crashes
and fatalities. States are also required to advance public
awareness by publicly reporting on at least 5 percent of
the most accident-prone locations.

While all states have completed HSIP plans and
launched programs that aim to combine engineer-

81 The recommendation further noted that the quality assurance
program “includes procedures to detect and correct bridge design errors
before the design plans are made final; ...Modify the approved bridge
inspector training as follows: To address inspection techniques and condi-
tions specific to gusset plates and include revisions to the Bridge Inspector’s
Reference Manual, to address any newly gusset plate condition ratings.”

ing and behavioral approaches, a recent GAO review
observed that restrictions on the use of funds and set-
asides appear to conflict with a risk- and performance-
based use of federal funds. In particular, while $900
million in formula funds were apportioned to the fifty
states based on equal risk-based factors, $200 million
was set aside for rail-highway crossings. It turns out
that expenditures on grade crossings are rarely aligned
with state-identified priorities; for example, some states

Broad support exists for an active
and renewed federal role in
addressing highway safety

have reported that the rail-highway crossing set-aside
program provides significant funding to some crossing
areas that have relatively few fatalities. Furthermore, re-
strictions were placed on the use of funds for prioritized
behavioral or emergency medical service enhance-
ments, and over $300 million were distributed under
the program solely to meet the "equity bonus” return to
states with no linkage to either safety needs or perfor-
mance outcomes. Finally, GAO also reported that states
had serious difficulties in reliably identifying high-risk ru-
ral roadways and developing appropriate remedies due
to severely limited data on rural roads and crashes. In
short, despite being designed as a performance-based
program, federal funding is restricted or mandated in
ways that do not allow states to fund identified priorities
in their strategic plans.

Broad support exists for an active and renewed federal
role in addressing highway safety—in fact, both the
Bush administration’s transportation reform proposal

82 Government Accountability Office. "Highway Safety Improvement

Program, Further Efforts Needed to Address Data Limitations and Better
Align Funding with States’ Top Priorities.” Nov. 2006. GAO-09-35. http://

www.gao.gov/new.items/d0935.pdf
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and the National Transportation Policy Commission
called for increased efforts in this area. Specifically, the
Bush administration reform proposal recommended a
data and technology-driven approach to safety®* and
the U.S. DOT has supported research on current safety
performance measures and strategies for improving
them. 8 The National Transportation Policy Commission
noted that the country lacks a national plan for safety
to inform transportation planning and investment and
called on the U.S. DOT to define safety performance
metrics (e.g., fatalities and serious injuries per 100 million
VMT) to be used by all federal, state, and local agencies
to measure progress.

The program features a rigorous
evaluation process and shared
decision-making between the
executive and legislative branches.

THE NEW STARTS PROGRAM

The New Starts program is essentially the only discre-
tionary, metropolitan-focused transportation program of
any size today (its appropriations have totaled between
$1.5 and $2 billion per year since 2005). It funds fixed
guide-way transit projects (rail, busways, etc.), including
both new lines and extensions. The discretionary design
of the program responds to the “lumpy” nature of
investments in these kinds of projects: Transit agencies
enter and exit the program over time as major capital
investment projects advance to the point where sizable
funding is required. Because of its competitive nature,
the program features a rigorous evaluation process and

83 United States Department of Transportation. “Refocus. Reform.
Renew. A New Transportation Approach for America.” 2008. http://www.
atssa.com/galleries/default-file/RefocusReformRenew.pdf

84 Traffic Safety Performance Measures for States and Federal Agen-
cies, NHTSA Publication DOT HS 811 025, James Hedlund, August 2008

85 National Surface Transportation Policy Study and Revenue Commis-
sion. “Transportation for Tomorrow.” 2007. pp. 6-20.

shared decision-making between the executive and
legislative branches. Features of the New Starts program
that are relevant for broader efforts to make transporta-
tion policy more performance-oriented include:

® Shared decision-making: With projects funded
through annual appropriations, Congress has more
oversight opportunities and a greater role in
funding decisions.

Rigorous federal evaluation: The rigor of the
evaluation process and federal reviews has increased
accountability and reduced federal risks.

" Project-specific spending: All New Starts grants are
project-specific and the program experiences the
least earmarking of any discretionary DOT program,
primarily because Congress recognizes the rigor of
the evaluation process and generally follows the
funding recommendations of the Federal Transit
Administration (FTA) after a commitment is made.

= New money incentive: As a discretionary program,
New Starts brings new money to a metropolitan
area. This creates an incentive for localities to
pursue additional local, state, or private resources
for a funding match, or overmatch, and to cover
operations or maintenance costs.

= Variable federal share: By pressuring project
sponsors to accept lower federal shares, FTA has
more dollars to spread among more projects and
metropolitan areas. This has the effect of broadening
support and increasing the number of projects that
receive needed assistance.

Despite these positive features, the New Starts program
has been criticized for being excessively bureaucratic
and costly and there is widespread concern that despite
the relative rigor of the analyses required, projects with
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Despite these positive features,
the New Starts program has been
criticized for being excessively
bureaucratic and costly.

relatively few national benefits still get funded. Con-
versely, worthy projects may shy away from using the
New Starts program, or may be substantially delayed
and incur higher costs, due to the cumbersome nature
of the program’s funding processes. Some weaknesses
of the New Starts program include:

= Lack of performance incentives for
project sponsors: There has been limited formal
accountability for the actual performance of New
Starts projects, in part because actual performance
is not known until years after a project is funded
and construction is finished (the timeframe is even
longer when compared to the time a project begins
preliminary engineering).

= No cost-benefit accountability. The contract
between recipients and the FTA is in the form of a
Full Funding Grant Agreement (FFGA). As currently
constructed, neither the FFGA nor the process
associated with it requires a comparison of projected
versus actual benefits (e.g., ridership).

= Cost control: As currently designed, the only control
for cost risk is a cap on the federal investment in the
Full Funding Grant Agreement (FFGA). This means
that project sponsors are only responsible for cost
overruns, and are not responsible for benefits that
fall short of projections.

® Intensive federal screening: Because major project
activities and decisions occur at the local level, the

federal government must rely on applicants to
provide the information that supports the federal
investment decision and must spend considerable
time reviewing information and data submitted

by project sponsors to ensure that it is accurate,
unbiased, and consistent with the evaluation
methods required for a New Starts application. The
process is so cumbersome and expensive that it
discourages worthy applications.

Criteria are not comprehensive: Although the
criteria used to evaluate projects are generally
respected by Congress, there have also been

cases where DOT has ignored clear benefits in the
cost-effectiveness measure because of the project-
specific focus of the program. This has led to the
beginning of a breakdown in the collaborative
process between Congress and the Executive.

Lengthy project development process: As
requirements have grown and the reviews

have become more rigorous, average project
development times have increased from five years in
1991 to nearly ten years today. If projects are delayed
unnecessarily, costs escalate and the federal return
on investment decreases. More accountability

on the back end could eliminate process
requirements on the front end, thus expediting
project deployment.

New money incentive: In many transit projects
there is a mismatch between the rate of return to
the locality and the rate of return nationally—the
latter being more relevant from the standpoint of
evaluating the performance of a national program.
This mismatch exists because New Starts funds
represent “new money”that would not otherwise be
available to a recipient. This can encourage project
sponsors to pursue designs or project elements that
may not be the most efficient over the useful life
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of the investment. It also encourages a tendency
toward compounding optimism in assumptions
and analysis, which in turn necessitates more careful
federal reviews to ensure that the information
contained in funding applications is realistic.

= Variable Federal Share: FTA's negotiation of
the New Starts share tends to be driven largely
by funding availability and geographic equity
considerations. This means that the amount of
federal investment is not directly linked to project
merit or to the federal government’s return
on investment.

THE URBAN PARTNERSHIP AGREEMENTS
Another possible model with some elements of a
performance-based, competitive approach is the Urban
Partnership Agreements (UPA). This program, which was
created by the executive branch with unused appro-
priations, provided grants to cities to tackle congestion
using a comprehensive approach but with an empha-
sis on variable pricing. The grants could be used for a
variety of strategies that work in coordination, such as
public transportation and technological upgrades.

The distinctive performance feature of this program
was that it did not tie grants to a single type of project
but rather provided recipients with financial resources,
regulatory flexibility, and dedicated technical support in
exchange for their adoption of aggressive congestion-
reduction strategies. The program sought to overcome
the modal bias of most past programs and to address
the overall difficulty regions experience in planning and
funding intermodal links and projects that involve more
than one mode. It also illustrated the significant impact
a comprehensive and performance-focused grant pro-
gram could have in marshalling local political support
for multi-modal strategies, policies, and investments.

Unfortunately, because the program lacked statutorily
defined selection criteria it was strongly criticized by
members of Congress as an earmarking program for the
executive branch.® The program was also prescriptively
focused on a single problem—congestion—and so

did not provide a flexible mechanism for responding

to local needs. This may be why some of the successful
program applicants were unable to fulfill the terms of
their grants and wound up not receiving any funds.

LESSONS LEARNED FROM CURRENT PERFOR-
MANCE-BASED PROGRAMS

A competitive program targeting a difficult but shared
goal can ignite fresh new coalitions and incentivize
innovative, new approaches, including politically tough
measures, to put forth effective strategies to successfully
compete for scarce federal dollars. From the analyses
above we can draw out several common essential fea-
tures for the design of an effective performance-based
program:

®  Actually linking funding to performance.
Simply defining program goals with eligibility
standards does little to assure any desired
performance outcome.

® Getting the measures right. This means clearly
defining the desired outcomes in terms that can be
reliably and consistently measured.

® Shared decision-making. An effective
partnership between the legislative and the
executive is necessary for assuring an outcome-
oriented fact-based, objective and evidentiary
decision making process.

86 Government Accountability Office. “Urban Partnership Agreements:
Congestion Relief Initiative Holds Promise; Some Improvements Needed
in Selection Process.” Mar. 2009. GAO-09-154.
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Table 2: Lessons Learned From Select Program Examples

Program

Highway Bridge
Program

Positive Attributes

Distribution of funds linked
to performance

Public transparency of
defined measures

Challenges

= Data/measures used to apportion

funds not good indicator of safety
or risk

= Perverse incentive with poor condi-
tion increasing apportionment

= |nability to direct funding towards
national bridges affecting
interstate commerce

Highway Safety
Improvement
Program

Distribution of funds linked
to performance

State plans now
more comprehensive

" Restrictions in use of funds prevent
effective targeting of risk

= Severe data limitations impede
program focus and public reporting

New Starts Program

Shared decision-making by executive
and legislative branches based on
detailed evidence and analysis

New money aids development of non
federal revenue sources and coverage
of continuing costs

= No incentive to optimize
system performance

®  Mismatch between local and
national review of returns

" Excessively detailed lengthy and
costly process

Urban Partnership
Agreements

Incentivized comprehensive
performance-focused plans

Promoted multi-modal strategies

Facilitated collaborative
local planning

" Lack of Congressional support
for program

u  Criteria for allocation seen
as imprecise

= Prescriptive rather than bottom-up

47



A more effective, performance-oriented
and results-driven approach to national
transportation policy requires a

clear articulation of national goals.




[V. National Goals

A more effective, performance-oriented and results-driv-
en approach to national transportation policy requires a
clear articulation of national goals. From the outset, the
NTPP identified and focused on five broad goals:

®  Promoting economic growth
® Enhancing national connectivity
= Improving metropolitan accessibility

B Promoting environmental sustainability and
energy security

" Improving safety

Each of these goals is intended to trigger a distinct and
focused role for the federal government, and each goal
is attainable only with substantial federal government
participation. Many more specific purposes are outlined
in the numerous federal transportation programs that
already exist—these purposes are in no way precluded
by the overarching goals we propose and, in fact,
usually fit within them. National security, for example,
underpins and is integral to all of these goals; a secure
transportation system is a prerequisite to achieving any
of them. Similarly, there are strong links between trans-
portation planning and physical health.

Other nations have likewise undertaken a strategic reas-
sessment of the role of the national government in re-

sponding to current and emerging transportation policy
challenges. Because much can be learned from these
efforts, NTPP—as part of its research for this study—

Each of these goals is intended
to trigger a distinct and focused
role for the federal government,
and each goal 1s attainable only
with substantial federal govern-
ment participation.

examined the experience and conclusions reached by
other countries similar enough to the United States to
provide analytical value, specifically Canada, Sweden,
and the United Kingdom.®

The remainder of this chapter discusses the specific
justification and role for federal involvement in trans-
portation policy with respect to each of the above
goals. Having established this foundation we proceed
in subsequent chapters to outline performance metrics
that can be used to measure progress toward each of
our proposed national goals and to develop specific
recommendations for re-organizing and reforming the
current federal transportation program structure.

87 No country can provide an exact parallel to the United States, but
these three are sufficiently similar to be relevant to the discussion here.
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Goal: Economic Growth

That economic growth is important and constitutes a le-
gitimate national interest hardly requires further elabora-
tion—the more interesting question for purposes of this
discussion is how sound transportation policy relates

to, and indeed advances, the goal of economic growth.
Identifying economic growth as a goal for transporta-
tion policy also serves to underscore the point that
transportation is a means to an end. Unlike most goods
in society, transportation is rarely consumed without an
additional purpose. Though some travel—whether on
foot or by bicycle, car, train, or bus—is undertaken solely

Transportation 1s a means
to an end.

for the purpose of enjoying the trip, such instances are
relatively rare. The vast majority of travel occurs in order
to get people or goods somewhere for the purpose of
doing something else besides consuming transporta-
tion, and that something else generally contributes to
the growth and productivity of the economy.

The connection between economic output and ef-
ficient transportation is most obvious in the case of
work travel, which typically has the highest economic
value of all passenger travel. Work travel is also the
most expensive to provide for because infrastructure is
built for peak capacity and the peak occurs during rush
hour. Economically vital work-related travel—in many
cases related to business meetings, air travel, and house
calls—may also occur outside peak hours. A robust and
high-performing transportation network that reduces
work travel time contributes directly to workforce pro-
ductivity and thus to the economic well-being of local
communities and the nation as a whole.

Yet work travel comprises a smaller percentage of
overall travel than it once did; today it accounts for a

smaller share of VMT in the United States than non-
work travel .8 But even non-work trips—whether to
a dry cleaner, doctor’s office, restaurant, or baseball

practice—have direct economic value. Enabling the
fast, affordable and reliable completion of travel for

these purposes is also essential to quality of life and
economic well-being.

Finally there is freight travel, which has obvious and sub-
stantial economic value. An efficient, high-performing
freight network is conducive to economic growth in
many ways—it allows for broader sourcing of materials,
improved competitiveness, lower costs for warehousing
and logistics, and generally enhanced productivity. For
many Americans, heavy trucks stuck in and contribut-
ing to road congestion are the most visible indicator

of an inefficient freight transport system. But delay and
inefficiency on freight networks has deeper economic
consequences that may be less visible—contributing

to higher prices for goods and reduced productivity, for
example, and in severe situations actually acting as a
drag on economic growth.

Many studies have sought to assess the role of transpor-
tation in generating economic benefits, including:

® The value of changes to travel times and travel
reliability. If travel can be made faster or more
reliable this allows increased production and
consumption in a shorter period of time.

= The benefits of non-work travel. As discussed above,
non-work travel can have substantial economic
benefits, which include not only the consumption of
goods and services, but also pleasure activities that
have economic value.

88 Bureau of Transportation Statistics. “National Household Travel
Survey 2001-2002." http://www.bts.gov/programs/national_household_
travel_survey/
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Work travel comprises a smaller
percentage of overall travel than it
once did; today it accounts for a

smaller share of VMT 1n the Unit-
ed States than non-work travel.

= Agglomeration® and labor market effects.
Agglomeration stimulates innovation and productivity;
in addition, larger labor markets provide greater
economic resources. Both of these effects are increased
by more efficient transportation, and they both impact
economic productivity and global competitiveness.

However, the economic benefits of transportation
investments can be challenging to quantify, particularly
when those benefits relate to business productivity. This
is especially true for transportation-related productivity
improvements in the service and high-tech manufac-
turing sectors that dominate today’s U.S. economy. But
recent research has shed some light on how to capture
these benefits:

®  Professor Ishag Nadiri of New York University
completed the most notable empirical analysis to
date to assess the relationship between highway
investment and economic growth. Studying the
effects of changes in highway assets from the 1950s
through the mid 1990s, Professor Nadiri concluded that
highway investment in the 1950s and 1960s provided
an average 50-60 percent annual rate of return. More
than half of the benefits to private industry were
realized in services and nonmanufacturing sectors
(in contrast to the more traditional view that freight,
logistics and vehicle manufacturing benefit the most
from highway improvements).”

89 Agglomeration refers to the dense co-location of people and jobs.

90 Nadiri, Ishag and Theofanis Mamuneas. “Contribution of Highway
Capital to Output and Productivity Growth in the US Economy and Indus-
tries.” Federal Highway Administration. Aug. 1998.

= The Eddington UK Transport Study notes that, on
average, a 10 percent increase in transportation
infrastructure investment increases gross domestic
product (GDP) by approximately 2 percent. The
report also states that up to 50 percent of all
potential economic benefits of transportation
investment go unreported.”

= A 2001 study by Remy Prud’homme and Chang-
Woon Lee, titled “Size, Sprawl, Speed and the
Efficiency of Cities," compared the productivity of
European cities, particularly Paris and London. The
researchers found that “The efficiency of a city is a
function of the effective size of its labor market”and
concluded that a 10 percent improvement in access
to labor increases productivity, and therefore output,
by 2.4 percent.®?

In sum, ours is a mobile society with an economy that
depends on ready and reliable access to labor, raw ma-
terials, affordable and reliable energy, and the products
of other firms. Transportation serves as “a key input”

to production and economic activity along with other
important inputs such as land, labor, and technology.”®
Thus, “Modern transportation facilities are necessary,
but not sufficient,” to ensure economic development®*
Not surprisingly, similar conclusions have been reached
by other countries; the UK Department of Transport,

91 United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006. Volume 3. http://www.dft.gov.uk/
about/strategy/transportstrategy/eddingtonstudy/.

92 Remy Prud’homme and Chang-Woon Lee. “Size, Sprawl, Speed, and
the Efficiency of Cities.” Nov. 2001. http://www.dublinpact.ie/word/Prud-
homme-paper.doc.

93 The National Chamber Foundation. “The Transportation Challenge
- Moving the U.S. Economy.” Apr. 2008. http://www.uschamber.com/
publications/reports/0804transportationchallenge. Other key inputs or
determinants of economic productivity include natural resources and
tax rates. See also: Oregon Department of Transportation. “The Oregon
Transportation Plan Update: Transportation and the Economy.” http://
www.oregon.gov/ODOT/TD/TP/docs/publications/otpBackground/ot-
pBP_Economy.pdf.

94 Oregon Department of Transportation. “The Oregon Transportation
Plan Update: Transportation and the Economy.”
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for example, identifies as one of its strategic objectives
“to sustain economic growth and improved productiv-
ity through reliable and efficient transport networks.”
Similarly, Transport Canada specifies three strategic
objectives intended to help achieve its mission. The sec-
ond of these is “An efficient transportation system that
contributes to Canada’s economic growth and trade
objectives.”

We turn next to national connectivity and metropolitan
accessibility—two goals that are directly related to the
national interest in economic growth.

Goal: National Connectivity

Connectivity—the ability to move people and goods
quickly, cost-effectively, and reliably from region to re-
gion and across the country—is essential to America’s
cohesiveness, security, and prosperity. This is also an
area of longstanding federal involvement and obvious
national interest. In the early 19th centuries, the call
for “internal improvements” was central to national
political debate. The federal government also of-
fered concessions of public land for the construction
of transcontinental railroads. In the 20th century, the
federal government provided funds for road construc-
tion that would enable farmers to bring their goods to
urban markets and railheads. Finally, after World War
I, the construction of the Interstate Highway System
and the establishment of a national system of airports
and aviation facilities became federal priorities. As
President Eisenhower put it in articulating the need for
an interstate highway system: “Our unity as a nation is
sustained by free communication of thought and by easy
transportation of people

and goods..."*

95 National Surface Transportation Policy Study and Revenue Com-
mission. “Transportation for Tomorrow.” 2007. Volume 1. http://www.
transportationfortomorrow.org/final_report/vol_1_chapter_1.aspx.

Federal investment in national highway and rail systems
has not kept pace, however, with population and eco-
nomic growth. Large areas of the country are under-
served and must cope with chronic congestion, dete-
riorating infrastructure, and missing links. Rapid growth
in the Sunbelt region of the country, for example, is
largely a post-interstate development and transporta-
tion investments have not kept up. Nationwide, there
are 70 urbanized areas with populations of 50,000 or
more that are not directly connected to the Interstate
Highway System.?® Meanwhile our intercity passenger
rail and bus systems experience much lower patronage
relative to similar industrialized nations.

Of course, national connectivity in the 215 century
encompasses more than freight and passenger rail and
the Interstate Highway System. Connections critical to
the nation’s economy include those to key intermodal
centers, seaports of entry, international border cross-
ings, and airports. The growth of air travel, which plays
a major role in inter-regional and leisure travel, and the
introduction of broadband and other telecommunica-
tions infrastructure have changed the way we define
connectivity. Whereas the term was traditionally under-
stood as a measure of the directness of links and density
of connections in the road network, the concept

96 Transportation Research Board'’s National Cooperative Highway
Research Program. “Future Options for the National System of Interstate
and Defense Highways.” 2007.
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of connectivity has evolved over time to encompass the
demand for accessibility, including access to informa-
tion. Simply “being connected” is not enough to remain
competitive in the global market place: Today's de-
mands for global trade and information access require
connections that are both “fast and direct” and more
than just physical®” Access to broadband, in particular,
must be considered when seeking to understand the
potential relationship between information technology
and surface transportation investments. Finally, con-
nectivity in the current era must also include the idea of
providing transportation options for those who cannot
afford the level of mobility enjoyed by most Americans.
This includes the idea of effectively linking small urban
and rural areas to the transportation network, while also
providing connections that are critical for national and
global commerce.

A major challenge relevant to the goal of improving
national connectivity remains the absence of mecha-
nisms for collaboration across state lines, which in turn
increases the need for federal leadership. The GAO has
observed that the federal government lacks a defined
role in, or mechanism for, aiding projects that span
multiple jurisdictions. States, meanwhile, often find it
difficult to coordinate large projects given their differ-
ent priorities. For example, though it is widely agreed
that the Tappan Zee Bridge in New York State should be
replaced, neighboring Connecticut and New Jersey are
directly affected by any bridge replacement but are not
involved in the project. There is currently no established
mechanism that allows all three states to work together
to move the project forward.

The National Transportation Policy Commission was
emphatic about the significance of the risk of continu-
ing national inattention to this problem, noting not only
that America’s economic leadership in the world will be

97  United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006. Volume 2.

jeopardized if we cannot reliably and efficiently move
our goods, but that the nation’s ability to create wealth
will depend in great part on the success of its freight
efficiency?® Though this warning is bold and clear, the
complexity and nuance of the challenge in defining the
roots of the problem is evidenced in minority views laid
out by four dissenting members of the same Commis-
sion. These dissenters indicated that the most important
challenge facing the connectivity of the national trans-
portation system is a steady decline in transportation
system performance and the increased politicization of
transportation investment decisions.”®

There are some 51 metropolitan
areas of this size around the
nation; together they not

only generate an estimated 70
percent of all wage income and
65 percent of GDP, but they
particularly dominate the high-
wage, high-growth sectors of
the economy.

Goal: Metropolitan Accessibility

Metropolitan areas are so important to national eco-
nomic growth that it is essential that they be recognized
with a specific national transportation policy goal. As
we noted in the previous section, much of the nation’s
future growth, both in terms of economic activity and

98 National Surface Transportation Policy Study and Revenue Commis-
sion. “Transportation for Tomorrow.” 2007.

99 National Surface Transportation Policy Study and Revenue Com-
mission. “Transportation for Tomorrow.” 2007. Minority Views, p.59. The
dissenters concluded that it is a virtual economic certainty that conges-
tion and system reliability will worsen if the nation continues to rely on a
tax-based financing system that has little or nothing to do with the true
costs of using or providing transportation infrastructure.
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population, is expected to be concentrated in major
metropolitan areas. Today, 84 percent of Americans live
in a metropolitan area, which is defined as a county-
based agglomeration that includes an urban area with
at least 50,000 people. Some 163 million people, or 54
percent of the U.S. population, live in a metropolitan
area that has a population above one million. There

are some 51 metropolitan areas of this size around the
nation; together they not only generate an estimated

70 percent of all wage income and 65 percent of GDP,
but they particularly dominate the high-wage, high-
growth sectors of the economy. Industries that require
high human capital inputs are particularly likely to locate
in metropolitan areas, in part because these areas offer
dense labor markets, and patents are also clustered

in metropolitan areas.® As centers of innovation and
knowledge transfer, the importance of metropolitan ar-
eas is expected to continue to grow in coming decades.

While there is considerable data showing how met-
ropolitan regions are the “economic engines” of the
country and thus worthy of direct federal support, a
major challenge of such assistance is recognizing that
there are distinct local benefits of increased perfor-
mance and quality of life as well. Thus efforts to devise
efficient strategies for supporting metropolitan regions
must separate returns on federal investment in achiev-
ing national goals from direct locally-based benefits
and costs.

America's economy is overwhelmingly located in met-
ropolitan areas, and the future success of our economy
will itself be tied to the economic vitality of these
areas. Therefore, at the very least, spending should not
discriminate against metropolitan regions. The trend-
ing economic reality that agglomeration economies
cause productivity to be higher in urban areas makes

100 Jaffe, A. B, M. Trajtenberg and R. Henderson. “Geographic Localiza-
tion of Knowledge Spillovers as Evidenced by Patent Citations.” The
Quarterly Journal of Economics, 108 (3), 577-598. 1993.

it appropriate to structure transportation investments

to assure that they do not disadvantage urban centers.
As the country evaluates a nation-wide transportation
strategy, it should not seek artificially to boost particular
metropolitan areas. However, it should try to ensure that
investments are balanced between rural and

urban America.

Many analysts and legislators have characterized the
problem as one of metropolitan “mobility,” a term

that tends to emphasize traditional measures of traf-

fic congestion.”" Mobility implies simply the ability to
move more, a concept that does not necessarily capture

Our current ground
transportation system 1s almost
entirely dependent on oil for its
energy needs

the economic benefits we seek. NTPP prefers to cat-
egorize the issue as one of accessibility. Accessibility is
best defined as the potential for interaction and links to
the notion of being able to complete an economic or
social interaction in a timely manner. More choices, both
in terms of available destinations and modes of travel,
mean greater accessibility by most definitions.®* For our
purposes, reliable access to services, employment op-
portunities, recreational activities, and social networks,
among many other destinations is more critical than
simply “being mobile.” Framing the challenge in these
terms, rather than in terms of a narrow focus on conges-
tion or decrepit transit infrastructure, is a critical first step

101 Transportation Research Board's National Cooperative Highway
Research Program. “Cost-Effective Performance Measures for Travel Time
Delay, Variation, and Reliability.” 2008. NCHRP Report 618.

102 Handy, Susan. “Accessibility- vs. Mobility- Enhancing Strategies for
Addressing Automobile Dependence in the U.S." May 2002. http://www.
des.ucdavis.edu/faculty/handy/ECMT_report.pdf
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toward developing effective solutions that maximize
long-term benefits to the economy and to people’s
quality of life.

Reforming national transportation policies and pro-
grams to be more attuned to the needs and critical
importance of major metropolitan regions will be chal-
lenging, especially given that past programs have not
been particularly designed to strengthen these areas.'®
Part of the difficulty is that these regions function as
economic, rather than political units. By contrast, federal
transportation programs targeted to urban areas (such
as most transit programs) have usually been directed

to specific projects and are typically fragmented along
modal and jurisdictional lines. These programs offer
useful lessons, but they have rarely looked to the perfor-
mance or results of large, integrated multi-modal met-
ropolitan transportation networks. A further complexity
in designing a performance-based federal program to
support metropolitan areas will be the need to distin-
guish local costs and benefits from the return on public
investment with respect to national goals. Neverthe-
less these difficulties and complexities are well worth
tackling given the many long-term benefits that would
come with improved metropolitan accessibility.

Goal: Energy Security and
Environmental Protection

We consider the objectives of energy security and
environmental protection (more specifically, mitigat-

ing GHG emissions) as a single combined goal, in part
because both issues relate directly to oil consumption

in the transportation sector. Neither problem—energy
security or climate change—can be addressed through
transportation policy alone, but transportation plays a
large role in both instances and thus presents significant

103 American Public Transportation Association. “Counting Transit So
That Transit Counts.” May 2004. http://www.apta.com/research/info/
online/counting_transit.cfm

opportunities for advancing progress toward long-
term solutions.

The crux of the challenge, from a transportation policy
perspective, is that our current ground transportation
system is almost entirely dependent on oil for its energy
needs—various types of petroleum-based fuels supply
96 percent of total transportation-related energy con-
sumption; conversely, transportation uses account for 70
percent of the economy’s total oil consumption.'*

Climate objectives cannot be
achieved without a focus on
transportation technologies and
related infrastructure.

Despite the many advantages of conventional petro-
leum as a portable, energy-dense, and relatively inex-
pensive transportation fuel, it is also non-renewable,
emits carbon dioxide when combusted, and has no
current substitutes that are cost-competitive and
available at the scale required to meet a large share of
current and projected transportation energy needs.'®
As already noted in Chapter Il of this report, U.S. depen-
dence on oil—a growing share of which, given flat or
declining domestic production, must be imported from
overseas'®—also gives rise to a set of interconnected

104 US Energy Information Administration. "Annual Energy Review 2007."
http.//www.eia.doe.gov/emeu/aer/pecss_diagram.html

105 Significant efforts to develop petroleum alternatives, including
biomass-based fuels, have been underway in recent years. Some of
these alternatives, including relatively new options such as algae-based
petroleum, have shown promise but most remain unproven at the level
of commercial-scale production. Others compete with agricultural lands
and products, sometimes increasing their cost and scarcity.

106 In 2007, U.S. domestic oil production totaled 6.88 million barrels of
per day, transportation consumption totaled 13.92 million barrels per
day, and imports totaled 12.07 million barrels per day. See U.S. Depart-
ment of Energy, Office of Transportation Technologies, Center for
Transportation Analysis, Energy Division, Oak Ridge National Laboratory.
“Transportation Energy Data Book — Edition 27" 2008. ORNL-5198. Table
1.12. Citing: U.S. Department of Energy, Energy Information Administra-
tion, Monthly Energy Review, February 2008, Washington, DC. Table 3.3a
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economic and national security concerns. Again, these
concerns have less to do with the specific share of U.S.
oil consumption that is supplied by imports'®—rather
they reflect our economy’s general exposure to oil
prices that are set in a world market where demand until
recently had been growing strongly and where supply
conditions can fluctuate dramatically as a result of politi-
cal upheaval, natural disasters, and financial instability
elsewhere in the world.® The balance-of-trade and
pocketbook impacts of this exposure are obvious when
prices are high, as they were prior to the current eco-
nomic recession, but our dependence on oil also gives
rise to significant (though less easily calculated) liabilities
in terms of geopolitical relations and U.S. expenditures
to maintain stability and protect supply routes in volatile
oil-producing regions of the world. % To address these

107 Evenif the U.S. could supply 100 percent of its oil consumption us-
ing domestic resources, other countries’ dependence on oil in a globally
inter-connected world economy would create domestic liabilities. In
other words, so long as its allies and key trading partners are exposed

to oil price and supply risks, the United States is too. Thus our national
security interest in maintaining stability in key oil supply regions is only
weakly connected, at least in the short run, to how much oil we are
importing and from which countries.

108 The United States has little ability to influence world oil prices by
increasing production because its domestic oil resources account for
less than 3 percent of the world's proved reserves. Rather, as the world's
largest consumer of oil, the United States is in a much stronger position
to stabilize global oil markets and put downward pressure on prices by
reducing domestic demand. See Energy Security Leadership Council. “A
National Strategy for Energy Security.” Sep. 2008. http://www.secureen-
ergy.org/files/files/936_SAF_986%20Recommendations_AW8_WEB.pdf

109 According to various estimates, U.S. military expenditures for
defending oil supplies in the Middle East range from $6 to $60 billion per
year, based on studies conducted over the period 1990 to 2003. [1] U.S.
General Accounting Office. “Southwest Asia: Cost of Protecting U.S. Inter-
ests.” GAO/NSIAD-91-250, Washington, DC, August 1991. [2] Congressio-
nal Research Service. “The External Costs of Oil Used in Transportation.”
Prepared for the U.S. Alternative Fuels Council, Washington, DC, June
1992. [3] Greene, D.L., and P. Leiby. “The Social Costs to the U.S. of Mo-
nopolization of the World Oil Market, 1972-1991." ORNL-6744, Oak Ridge
National Laboratory, Oak Ridge, TN, March 1993. [4] Kaufmann, WW., and
J.D. Steinbruner. “Decisions for Defense: Prospects for a New Order.” The
Brookings Institution, Washington, DC, 1991. [5] Ravenal, E.C. “Design-
ing Defense for a New World Order: The Military Budget in 1992 and
Beyond.” Cato Institute, Washington, DC, 1991. [6] Delucchi, M.A., and J.
Murphy. “U.S. Military Expenditures to Protect the Use of Persian-Gulf Oil
for Motor Vehicles.” UCD-ITS-RR-96-3 (15), University of California, Davis,
California, April 1996. [7] Copulas, Milton R. “America’s Achilles Heel - The
Hidden Costs of Imported Oil.” National Defense Council Foundation,
Washington, DC, October 2003.

liabilities it will be necessary not simply to reduce Ameri-
ca's dependence on foreign oil, but to reduce global
demand for oil. As the world's largest consumer of oil,
the United States is in a position to make a substantial
contribution toward that objective by reducing domes-
tic consumption over time.""°

Reducing oil consumption, in the United States and
globally, will also be necessary to address climate
change. At approximately one-third of U.S. net green-
house gas emissions'"" and about 7 percent of global
emissions,"? significant cuts in transport-sector oil
consumption will be unavoidable if widely discussed
atmospheric stabilization goals are to be achieved. The
Intergovernmental Panel on Climate Change (IPCC), for
example, estimates that global carbon dioxide emis-
sions will need to be reduced at least 50 percent from
2000 levels by mid-century (2050) to avoid an increase in

110 Sandalow, David. “Freedom from Qil: How the Next President Can
End the United States’ Oil Addiction.” 2008.

111 U.S. Environmental Protection Agency. “Inventory of U.S. Green-
house Gas Emissions and Sinks: 1990-2007." 15 April 2009. http:.//www.
epa.gov/climatechange/emissions/usinventoryreport.html

112 Calculated using data from: 1) U.S. Environmental Protection Agen-
cy. “Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2007."
April 2009. 2) Energy Information Agency. “International Energy Outlook
2008." Sep. 2008. http://www.eia.doe.gov/oiaf/ieo/pdf/0484(2008).pdf
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global average temperatures of more than 2.4 degrees
Celsius."® Reaching that target globally, given expected
growth in developing country emissions, will likely
require even steeper reductions by industrialized coun-
tries like the United States. In fact, some recent propos-
als for national climate legislation in the U.S. Congress
propose reductions on the order of 70-80 percent by
2050. Clearly, climate objectives cannot be achieved
without a focus on transportation technologies and
related infrastructure.

That the federal government has an essential role to
play in addressing energy security and climate change
concerns is self-evident insofar as both problems are not
only national-level in scope, but have substantial inter-
national dimensions. Energy security has military and
foreign policy implications that can only be addressed
by the federal government, while carbon dioxide is truly
a global pollutant, the impacts of which are completely
independent of where it is emitted. Individual states and
regions have, in recent years, have stepped forward to
provide leadership in the form of innovative policies to
address transport-sector oil consumption and green-
house gas emissions, but no one expects that these
initiatives can substitute for an effective national-level
effort. The question, in sum, is less whether the federal
government has a role to play on these issues, than it is
whether and how federal policy on transportation can
incorporate, as one of its central objectives, mitigating
the nation’s energy security and climate change threats.
As reflected in the core principles we articulated previ-
ously, NTPP believes there should be a strong federal
role in integrating energy security, climate change, and
transportation policy rather than approaching these
issues separately.

One compelling argument in favor of an integrated
approach is that policies to improve the quality or ef-

113 Intergovernmental Panel on Climate Change. “Climate Change 2007:
Synthesis Report.” Fourth Assessment Report. 2007. Table 5.1

ficiency of transportation networks often also deliver
energy and climate benefits. For example, policies that
promote smoother traffic flow can ease congestion
while simultaneously reducing gasoline consumption
and greenhouse gas emissions. Policies that result in
freight shifts from truck to rail transport can lead to the
more efficient movement of goods while also reducing

There should be a strong
federal role in integrating
energy security, climate change,
and transportation policy.

diesel consumption, road wear, and emissions. In cases
like these, where multiple problems can be tackled at the
same time, the existence of co-benefits can substantially
increase overall returns to public transportation
investments.

Another argument for integrating climate, energy, and
transportation policy objectives is that a holistic ap-
proach is likely to be needed to fully tap the poten-
tial of the transport sector to reduce emissions and
petroleum fuel consumption. As we noted in Chapter
Il, a policy to price carbon is essential, not only as a
mechanism for creating market incentives to reduce
emissions, but also to begin to signal to users some
of the environmental costs of their transport choices.
By itself, however, this policy is unlikely to produce
sufficient reductions in transport sector oil consump-
tion or emissions. Complementary technology poli-
cies, such as fuel economy standards for vehicles or
funding for R&D programs, can help and are likely to
be needed also, but even with their inclusion we are
likely to fall short of tapping the full range of measures
available for addressing transport-sector emissions.

A more comprehensive strategy that makes use of
other policy levers and incentives, including land-use
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decisions, electrification, user fees, modal options, and
infrastructure choices, can be more effective while
reducing the costs of achieving any given greenhouse
gas reduction target. Finally, opportunities for mutu-
ally reinforcing policies go both ways. If a carbon
pricing policy were to be put in place—whether in
the form of a cap-and-trade system or carbon tax—it
would generate revenues. At least a portion of these
revenues should be directed to advancing transport-
sector technology solutions and providing incentives
for climate-friendly transportation policies and infra-
structure investments.

The Minnesota Department
of Transportation’s Oftice

of Investment Management
estimated that the cost to
road-users as a result of the
unavailability of the I-35W
Mississippl River crossing
totaled $400,000 per day.

The concept of including environmental goals as a
component of national transportation policy is shared
by other countries. For example, one of Canada’s three
objectives calls for “an environmentally responsible
transportation system that contributes to Canada'’s sus-
tainable development objectives.” Similarly, the United
Kingdom includes as one of four strategic objectives “to
improve the environmental performance of transport
and tackle climate change” and Sweden lists contribu-
tion to environmental quality goals as one of six sub-
goals. Interestingly, none of these countries mentions
energy as a specific goal.

Goal: Safety

As discussed in our review of current safety policies in
the previous chapter, highway accidents account for the
vast majority of transportation-related deaths and inju-
ries in this country. And while travel on American roads
is significantly safer than it was several decades ago,

the human and economic toll from highway accidents
remains higher than those in other comparable nations.

Already available data and research point to three major
opportunities for further reducing highway fatalities.
First, more than half (54 percent) of the passenger ve-
hicle occupants killed in highway accidents in 2007 were
not wearing seatbelts. Second, almost one-third (32
percent) of fatalities occurred in accidents that involved
alcohol-impaired driving (defined as a blood alcohol
concentration of 0.08 grams per deciliter or greater).™
Third, almost two-thirds (63 percent) of motorcyclists
killed in states without universal helmet laws were not
wearing a helmet—compared to only 14 percent of
motorcyclists killed in states with helmet laws.

Another aspect of transportation safety concerns the
potential for catastrophic system failures, including
failures involving bridges, tunnels, or other major infra-
structure. While such failures are relative rare, their im-
pact tends to be disproportionately large (even if there
are relatively few fatalities) because of their strategic
transportation significance. When the |-35W Mississippi
River Bridge collapsed in Minneapolis in August 2007, 13
people were killed. The bridge had an average annual
daily traffic (AADT) of 140,000. Shortly after the collapse,
the Minnesota Department of Transportation’s Office
of Investment Management estimated that the cost to
road-users as a result of the unavailability of the I-35W

114 Department of Transportation, National Highway Traffic Safety Ad-
ministration. “Motor Vehicle Traffic Crash Fatality Counts And Estimates
of People Injured for 2007 Sep. 5, 2008. http://www.nhtsa.dot.gov/
portal/site/nhtsa/menuitem.6a6eaf83cf719ad24ec86e10dba046a0/
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Highway safety is an appropriate focus for federal
transportation policy, not only because protecting its
citizens is one of the core responsibilities of any national
government, but because the federal government has
the unique capability not only to set safety standards,
but to set in motion better methods of measuring and
improving safety. The technology needed to accurately
track and improve safety performance exists, but it is
unlikely to be implemented without active federal ef-
forts to promote progress in this area. A new and poten-
tially promising area for federal leadership in this regard
involves research and standard-setting for the develop-
ment of smart car/smart road connections, including
the potential for integrating on-board technology and
GPS (global positioning system) technology to improve
safety, possibly in combination with

pricing mechanisms.

Mississippi River crossing totaled $400,000 per day.™
This figure does not include costs to other modes of
transportation or to local businesses, nor does it include
the costs of death, injury, property damage, rescue,
recovery, demolition, or debris removal. Replacing the
bridge cost $234 million, and by the time it re-opened
the total cost to road-users had reached approximately
$200 million. A distinct, though related issue is the po-
tential for terrorist attacks on transportation infrastruc-
ture that could cause devastating human and economic
losses. This is obviously a critical issue and one that has
garnered new attention since the September 11 attacks.
We do not include it as a specific goal here because pro-
viding this type of security is a complex challenge that
requires data and competencies not generally found

at DOT or in state transportation authorities. However,
transportation agencies should (and typically do) work
with security departments to address security issues
related to transportation infrastructure.

115 Minnesota Department of Transportation website. See section
entitled ‘Economic impacts of the |-35W Bridge collapse.” http:/www.
dot.state.mn.us/i35wbridge/legislative/#economic
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V. Performance Metrics for

Measuring Progress on National Goals

Articulating national goals is only the first step in bring-
ing a new focus on performance and accountability to
U.S. transportation policy. More difficult but absolutely
essential to the actual implementation of a new ap-
proach is defining performance metrics that can be
used to measure progress toward federal policy goals.
Such metrics provide the objective fact-base needed to
prioritize among competing transportation investment
needs, assess inevitable trade-offs, and hold recipients
of federal transportation funds accountable for results.
Accordingly, NTPP members devoted considerable time
and discussion to the central challenge of identifying
and developing performance metrics appropriate to
each of our five primary national goals. This chapter
describes our findings with respect to proposed perfor-
mance metrics for federal transportation policy.

At the outset it is worth highlighting two features that
are particularly important in designing effective perfor-
mance metrics:

= First, performance metrics should be applicable
across all modes to encourage an unbiased, mode-
neutral approach to transportation investment
decisions.

B Second, performance metrics should be applicable
to a complete transportation program rather than
to individual projects. Additional detailed technical
analyses may be applied to individual projects
within a program

NTPP recommends eight comprehensive performance
measures for evaluating the progress of transportation
programs towards achieving defined national goals.
These metrics are intended to work together, not in
isolation. Although one metric or another could be
emphasized in a given funding mechanism, none of
them can be minimized, discarded, or ignored when
evaluating programs of projects. Those programs that
perform best according to these metrics—that is, those
programs that achieve the largest beneficial impacts at
the lowest cost—should be preferred.

The metrics we propose are grouped in three broad
categories that encompass economic growth, energy
security and sustainability, and safety. Within the cat-
egory of economic growth, we propose two metrics
each under the two subheadings of national con-
nectivity and metropolitan accessibility. For reasons
discussed in the previous chapter, both of these are
important national goals in their own right, as well as
reasonable proxies for the more general objective of
ensuring that our transport systems support economic
growth.
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Economic Growth

Metropolitan Accessibility

1. Access to jobs and labor

2. Access to non-work activities
National Connectivity

3. Network utility

4. Corridor Congestion

Energy Security And
Environmental Sustainability

5. Fuel consumption

6. Carbon dioxide (CO,) emissions

Safety

7. Fatalities and injuries per capita

8. Fatalities and injuries per 100 million vehicle miles of
travel

As the foundation for a performance-based approach
to federal transportation funding, it is critical for these
performance metrics to be fair and free of bias toward
any particular mode or region. In addition, they must be
designed so that they can be included in Congressional
legislation and used to evaluate scores of transportation
programs nationwide. This has meant limiting the num-
ber of metrics and keeping them as simple as possible
in order to make the overall approach workable and
understandable. Based on past experience, it is likely
that, with use over time, these metrics will be refined
and become more sophisticated. The discussion here
aims to provide a starting point—it is in no way intend-
ed to represent the final word on this subject. On the

contrary, we recommend that the performance metrics
be refined and periodically updated as they become
better understood and as more research is conducted,
better data are collected, and federal programs adjust to
a performance-based system.

Accessibility measures also
better reflect the interaction
between transport systems and
land use. By contrast, measures
of mobility focus solely on the
quantity of transportation
services provided.

Goal: Economic Growth

Progress toward the overarching goal of economic
growth is as complicated and difficult to measure as it
is important. Determining the economic benefits of a
particular transportation program is also difficult, even
using the four relatively simple metrics we propose, and
it never produces a definitive result. Nonetheless, apply-
ing simple proxies for this goal is preferable to ignoring
economic benefits altogether when making decisions
about transportation investments.

Because the goals of national connectivity and met-
ropolitan accessibility are directly related to economic
growth we group all of these metrics together under
the heading of economic performance.

ACCESSIBILITY AS A PROXY FOR

ECONOMIC GROWTH

There is little argument that wise transportation in-
vestments can have significant positive impacts on
the economy. The Interstate Highway System itself
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provides strong evidence for this claim. While research
on these benefits has been conducted at the regional
level, requiring that all federally supported projects be
subjected to a regional economic study would be costly
and time consuming. Instead, accessibility measures
provide an excellent proxy because they are critical to
trade flows and to a country’s competitiveness, and can
be evaluated with relative ease and simplicity.""®

For example, extensive analysis by researchers at the
University of Minnesota identifies accessibility measures
as comprehensive metrics for measuring transportation
benefits!” The Eddington UK transport study also found
that access improvements are critical to trade flows and
to a country’s competitiveness with respect to exports
and imports,"® while a separate study in France found
that transportation costs and additional benefits can be
evaluated by looking at the effective size of an urban
area’s labor market. ™?

Accessibility measures also better reflect the interaction
between transport systems and land use. By contrast,
measures of mobility focus solely on the quantity of
transportation services provided, while measures of
land use tend to focus on density and/or sprawl without
accounting for access to transportation. In fact the two
measures—mobility and land use—are best considered
together when evaluating the merits of transportation
investments.® In sum, accessibility focuses on the end

116 United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006. Volume 3.

117 The University of Minnesota Department of Civil Engineering. “Ac-
cess to Destinations: Development of Accessibility Measures.” Research
completed for the Minnesota Department of Transportation. Report No.
MN/RC2006-16.

118 United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006. Volume 3.

119 Remy Prud’homme and Chang-Woon Lee. “Size, Sprawl, Speed, and
the Efficiency of Cities.” Nov. 2001. http://www.dublinpact.ie/word/Prud-
homme-paper.doc.

120 Dr.Chandra Bhat. The University of Texas at Austin. Phone interview.
Aug 7,2008.

result of transportation system enhancements: That is,
do people have reliable access to the services and activi-
ties that they need or want to get to? Congestion reduc-
tion is one component of increased accessibility,”?' but
access measures may also target transit improvements,
demand management, land-use policy, and other
options. Proposed transportation programs should be
required to show how these combinations can

increase accessibility.

PROPOSED ECONOMIC GROWTH METRIC 1:
ACCESS TO JOBS AND LABOR

PROPOSED ECONOMIC GROWTH METRIC 2:
ACCESS TO NON-WORK ACTIVITIES

Given that accessibility is an excellent proxy for eco-
nomic growth, it is useful to distinguish between two
different types of access: access to jobs and labor and
access to non-work activities. The former, which inher-
ently also measures congestion and reliability, is simple
to understand and its connection to economic benefits
is intuitively obvious, though it may be complex to
calculate (as discussed below). Unlike more traditional
level-of-service measures, it is not mode-specific and
can be applied across a region of any size. Large urban
regions have more jobs and labor to access, but must
also spend more to improve that access. Less populous
areas, by contrast, have fewer jobs and workers to con-
nect, but improving access is relatively inexpensive.

Much of the economic activity that transportation
directly or indirectly supports, however, is not related to
work."? In fact, work travel time as a share of all travel
time has been shrinking.'® This is why we also pro-
pose using a measure of access to non-work activities,
underscoring the importance of considering access to

121 David Hartgen. 2007 Access to Destinations Conference.
122 Anne Canby. 2007 Access to Destinations Conference.

123 Kay Axhausen. 2007 Access to Destinations Conference.
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non-work destinations, such as hospitals, universities,
parks, and other recreational opportunities. Moreover,
a performance metric that captures non-work travel
can help to emphasize programs that improve neigh-
borhood accessibility. For example, new sidewalks
can increase the desirability (not to mention safety)

of pedestrian travel, which in turn can have a positive
economic impact on local shopping, restaurants, and
other non-work activities. Including access to non-work
activities as a metric ensures that such benefits will be
accounted for in an evaluation.

The argument for measuring accessibility is relatively
straightforward—actually making the calculations,

however, is more complicated. Economic theory as-
sumes that people make choices among alternatives
that benefit them or provide them with what they want
(termed utility). We propose to use a utility-based model
to measure accessibility.” The model simply uses exist-
ing surveys to measure the value that individuals ascribe
to each mode based on actual travel. These values are
then added up across travel options within a region to
measure the ease of access to various locations.

124 For measuring accessibility, a maximum utility measure is recom-
mended to properly capture the components of travel choice. The
maximum utility measure uses a discrete choice approach and is based
on the multinomial logit (MNL) model. This type of model is commonly
used in transportation planning and is also common in marketing,
where companies identify target markets through models of
consumer choice.

Metropolitan Area

Figure 8: Accessibility Measures Modeled for Dallas-Fort Worth
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The utility-based model is the best available tool for
this purpose because it takes into account the com-
plex decisions and mode choices travelers make,
including congestion and delays. This type of model
can generate a summary measure of how many jobs
and how much labor can be accessed within vari-

ous periods of time for an entire region, as well as for
smaller areas or neighborhoods. Figure 8 shows an
example of this model applied to the Dallas Fort-Worth
area. The "ACC" measure in the bottom-right corner is a
scale of accessibility going from 0-6, with correspond-
ing colors on the map as indicated. Proposed trans-
portation programs in Dallas could be evaluated based

on how much they improve these measures across a
given area.

While no analytic breakthrough is required to generate
these access measures, some time may be needed for
each state and metropolitan region to become comfort-
able with the calculations. These are not calculations
that states and metropolitan areas are used to perform-
ing and there may be some lag before they are comfort-
able with doing so on a regular basis. Absent a federal
“oush,” however, state and regional authorities are un-
likely to ever develop the capacity needed to become
familiar and practiced with this approach.

Figure 9: Isochrones showing areas that can be reached within a given
time period from Toledo, Ohio in a congested scenario
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PROPOSED ECONOMIC GROWTH METRIC 3:
NETWORK UTILITY

The next two metrics attempt to get at the goal of
national connectivity. Here, we propose to measure
two distinct factors. The first is aimed at understanding
how well the transportation system connects different
points of economic activity to one another on a national
scale—we call this measure "network utility.” It helps to
identify routes that should be connected more directly
or where additional links are needed. Second, we
propose a measure to evaluate performance on specific
routes or corridors—hence “corridor congestion.”

The “network utility” metric would evaluate what percent-
age of population and goods can be accessed by the net-
work within a given period of time. Applied to a proposed
transportation program, for example, this metric could

be expressed as population and freight accessible via the
network within ten hours. This approach could be imple-
mented for all freight travel to show access to intermodal
facilities, airports, and/or ports within a given timeframe.

The concept of network utility can be shown graphically
using isochrones—Ilines on a map connecting all points
that can be reached in the same timeframe by available
transportation from a given center (see Figure 9).% Net-
work utility on the national network can be evaluated
using cumulative opportunity isochrones, which evalu-
ate the population or freight accessible within a certain
period of time. As a baseline, such isochrones could be
calculated for major nodes along the National Highway
System (NHS), with at least one per state. To examine
national linkages, the time frame should be measured

in terms of days, rather than hours. To evaluate the con-
nectivity benefits of a proposed transportation system
investment, network utility after the improvement could
then be compared to a status quo baseline.

125 Basic cumulative opportunities measures do not rely on the utility-
based accessibility model, as detailed in Appendix C: Understanding the
Models.

PROPOSED ECONOMIC GROWTH METRIC 4:
CORRIDOR CONGESTION

Although congestion mitigation is a goal that is ef-
fectively captured by the accessibility concept, and to
some extent by the way we have defined “network
utility,” it must also be explicitly recognized as an issue
with direct implications for national connectivity. Acces-
sibility measures, such as the ones we have proposed
above, are inherently local in nature. To capture fully the
broader connectivity benefits of proposed investments,
we need to gain some understanding of how a given
program will improve travel and delivery times on a
larger scale.

That said, it would be extremely difficult to capture
these benefits on a national scale, and there is no need
to do so. Most new investments and policies, even if
they are coordinated among states, are likely to primarily
impact a specific geographic area or corridor. Programs
should be evaluated based on how much they reduce
congestion in the specific corridor or corridors they af-
fect. Taking a corridor-specific approach will ensure that
benefits in terms of congestion mitigation benefits will
be captured effectively.

Of course, there will be some circumstances in which
substantial congestion benefits occur outside the cor-
ridor where the investment takes place. For example,
improving an airport access route could help to divert
air traffic from a congested airport to an underutilized
one, producing benefits for the national air system.
These indirect impacts should not be ignored, obvious-
ly, and should be considered along with direct corridor
benefits in the evaluation of programs or system invest-
ments. All of this will require much more consistent and
robust interagency planning among and between state
and local agencies.
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Goal: Energy Security and Environ-
mental Protection

We group energy security with environmental protec-
tion in this context because both objectives can often
be advanced using the same strategy (particularly to
the extent that climate change is understood to be the
primary environmental impact of concern). Under this
combined heading, however, we do propose two sepa-
rate metrics—one focused on petroleum consumption,
the other on CO, emissions—to address the possibility
that some strategies to improve energy security could
have adverse climate impacts (i.e, lead to increased CO,
emissions). An example would be if efforts to promote
domestic alternatives to conventional oil led to the in-
creased use of fossil-based unconventional alternatives,
such as fuels produced from coal, tar sands, or oil shale.
In this case, the use of both metrics would ensure that
one public policy objective is not unwittingly sacrificed
in the pursuit of the other.

There are, of course, other important environmental
impacts of concern besides climate change. We have
chosen to propose a specific metric for climate change
in part because there is a relatively strong consensus
behind the superiority of a federal, rather than state or
local, approach to addressing climate change - albeit
the precise parameters of a federal approach remain
subject to significant debate. We have also developed
additional environmental measures that focus on air
quality, water quality, habitat and ecosystem impacts,
and noise and other community impacts. These are
presented in Appendix A: Other Environmental Mea-
surements. Neither those metrics, nor the metric we are
proposing for climate change, are meant to substitute
for existing federal environmental requirements under
the National Environmental Policy Act, Clean Air Act, or
the Clean Water Act.

PROPOSED ENERGY SECURITY METRIC:
PETROLEUM CONSUMPTION

We recommend petroleum consumption as the best
overall performance metric for assessing energy security
benefits. States and metropolitan areas would be re-
quired to forecast the effects of their transportation pro-
grams on direct petroleum fuel consumption (gasoline
and diesel). This metric is straightforward, relates directly
to the national goal of improving energy security, and
captures the broadest range of energy-related trans-
portation program impacts, including the net impact of
changes in fuel efficiency, vehicle activity, and fuel type.
Further, using petroleum consumption as a metric allows
us to combine the impacts of passenger and freight
travel and evaluate options on a mode-neutral basis. It is
worth noting that we deliberately focus on total petro-
leum consumption, rather than petroleum imports. This
is simply because, as discussed earlier in this report, the
price volatility, energy, and national security concerns
commonly associated with America’s current oil depen-
dence are not primarily dependent on how much oil we
import as a share of overall consumption.

As a metric for evaluating energy security benefits, mea-
suring only direct petroleum consumption by motor
vehicles does have some shortcomings. For one thing,
it may fail to capture upstream oil consumption associ-
ated with producing, refining, and transporting finished
fuels.” It could also be criticized for failing to address
the possibility that by reducing our use of conventional
petroleum we may wind up substituting one type of
dependency and vulnerability for another, particularly
if the result is an increased reliance on other imported
fuels such as Brazilian ethanol.

Despite these considerations, NTPP concluded that
direct petroleum consumption is the simplest and

126 It would also fail to capture oil used in the upstream production
of other fuel alternatives such as electricity. The latter is not likely to be
a significant issue, however, because oil is not widely used to produce
electricity in the United States.
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most appropriate metric for evaluating energy security
benefits, at least for the near term. To the extent that
reduced oil consumption means an increased reliance
on other fuels, such as ethanol or electricity, the result-
ing diversification of the transportation energy supply
mix would enhance energy security. Finally, the benefits
of accounting for upstream oil consumption is likely not
worth the added analytical complexity, so a simpler
measure is preferred.

As a performance metric, quantifying petroleum fuel
consumption is conceptually straightforward. Petro-
leum-derived gasoline and diesel currently supply more
than 95 percent of transport-sector energy demand.””’
Consumption is measured in gallons. When subdivided
by fuel type, consumption figures can be easily con-
verted to barrels of petroleum. Petroleum consump-
tion itself can be calculated by multiplying estimates

of VMT by estimated average vehicle fuel economy

for major categories of vehicle types. Data on motor
vehicle fuel economy are available at a national level
from the Bureau of Transportation Statistics (BTS). On
the other hand, estimating the petroleum consumption
impacts of different policy strategies can present some
technical challenges, particularly where the strategies
being examined involve changes in vehicle operating
conditions and where impacts must be measured at a
regional level.

First, there is very little data on fleet fuel efficiency ag-
gregated at the state or local level. Second, although
data on state-level petroleum consumption are available
through fuel tax records, this information may only be
useful for estimating baseline fuel consumption and not
for tracking or monitoring the effects of a transportation

127 The remainder is natural gas, used to power pipelines and motor
vehicles (2.3%), renewables, which include alcohol fuels blended into
gasoline (2.2%), and electricity (0.3%). Source: U.S. Department of Energy,
Office of Transportation Technologies, Center for Transportation Analysis,
Energy Division, Oak Ridge National Laboratory. “Transportation Energy
Data Book — Edition 27" 2008. ORNL-5198. Table 2.2.

project or program over time. Even for purposes of gen-
erating a baseline estimate, state-level fuel sales data
are imperfect, since fuel is not always consumed in the
same state where it was purchased. This is particularly
true in metropolitan regions that straddle state bound-
aries and in smaller states. In the freight industry, long
distance trucks may obtain fuel in one state and cross
one or more states before refueling. “Boundary issues”
such as these become more pronounced at smaller
geographic units. In the case of large trucks, there is a
national database of apportioned truck fuel use that
allocates fuel sales taxes to areas of actual use that can
counteract these potential issues. For the fleet as a
whole, the Motor Vehicle Emissions Simulator (MOVES)
model recently developed by the U.S. Environmental
Protection Agency (EPA) should allow for improved
estimates of petroleum consumption, even in smaller
geographic areas.

PROPOSED CLIMATE CHANGE METRIC:
CO,EMISSIONS

A performance metric based on CO, emissions is recom-
mended as an intuitive and simple proxy for climate
change impacts. CO, emissions account for the major-
ity (95 percent) of transportation-related greenhouse
gas emissions and are easy to calculate from available
information on fuel consumption: All one needs to
know is the quantity of fuel consumed and its carbon
content. By contrast, estimating emissions of other types
of greenhouse gases, such as methane, nitrous oxide, or
hydrofluorocarbons, requires specific information and a
number of assumptions about VMT by vehicle and tech-
nology type and other factors. Given the dominance

of carbon emissions from direct fuel combustion in a
transport-sector context, the additional complexity of
including non-CO, emissions is probably not justified.

In contrast to the energy security performance met-
ric discussed previously (where we propose to focus
only on direct petroleum consumption), it is, however,
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important to account for upstream impacts in designing
a climate change performance metric. This is because
upstream impacts can be quite substantial for different
types of fuel depending on the feedstocks and conver-
sion processes used to produce the fuel. To calculate life-
cycle CO, emissions, analysts must account for emissions
from fuel production, refining, and distribution, as well as
emissions from other sources, such as land-use changes.
This can be technically complicated,”?® but fortunately a
substantial literature exists on the subject and guidance
is available for assigning upstream emissions factors to
different types of fuels. Accounting for life-cycle emis-
sions is particularly important when considering shifts
from petroleum to other potential sources of transporta-
tion energy, such as electricity. Where a transportation
program or policy results in greater use of plug-in hybrid
electric vehicles or battery electric vehicles, for example,
the CO, benefits will be much larger in locations where

a larger share of electricity production is from low- or
non-carbon sources such as renewables (e.g., wind, solar,
hydroelectric) and nuclear. Conversely, benefits will be
smaller or even negative where coal plays a prominent
role in the power-sector supply mix.

DOTs and MPOs that have attempted to calculate GHG
emissions from their transportation systems and plans
typically start with CO, emissions before attempting

to calculate other types of greenhouse gas emissions.
Both the Maine DOT and the Metropolitan Transporta-
tion Commission (MTC), the MPO for the San Francisco
Bay Area, have estimated the CO, emissions impacts of
their long-range transportation plans.? In cases where
strategies involve changes in vehicle speeds and operat-
ing characteristics, the new EPA MOVES model provides

128 The issue of upstream emissions is especially complicated in the
case of biofuels, such as ethanol and biodiesel.

129 For more information on state and MPO efforts to quantify CO,
emissions associated with the transportation plans and projects, see
ICF International. “Integrating Climate Change into the Transportation
Planning Process, Final Report.” Prepared for Federal Highway Admin-
istration, July 2008. Available at: http://www.fhwa.dot.gov/hep/climat-
echange/index.htm

outputs of CO, (as well as other GHGs) that are sensitive
to vehicle speeds and operating characteristics.

The MTC, for example, has calculated CO, emissions

as part of a regional-level analysis of alternatives for its
2035 Regional Transportation Plan. Proposed packages
of investments were analyzed for their ability to reduce
both VMT and CO, emissions. Packages considered
included freeway investment with modest efficiency
improvements, a high-occupancy toll (HOT) network
with expanded express bus service, and an expansion
of rail and ferry transit. MTC produced travel forecasts
for these investment scenarios, as well as for a baseline
investment scenario consisting of the area’s most recent
Transportation Investment Program (TIP). MTC further
designed sensitivity tests based on an alternative land-
use forecast and on a set of user-based transportation
pricing strategies. A regional travel demand model was
used to forecast vehicle activity in 2035 under each of
the four investment scenarios using various combina-
tions of the sensitivity tests. EMFAC2007, an emissions
model used in California, was then used to calculate
resulting CO, emissions.

Ultimately, the MTC concluded that both transportation
pricing strategies and land-use strategies will be es-
sential to meeting its CO, reduction target of 40 percent.
The MTC is currently evaluating the CO, impacts of indi-
vidual highway and transit projects as part of an analysis
that will feed into a performance comparison

of projects.”*

Goal: Safety

In contrast to the other performance metrics we have
proposed, there is a long history of experience with
measures of transportation safety. Nevertheless, safety is

130 Metropolitan Transportation Commission. “Travel Forecasts for the
San Francisco Bay Area 2009 Regional Transportation Plan Vision 2035
Analysis: Data Summary.” Nov. 2007.
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a complex subject that can be approached in a variety
of ways and through a variety of mechanisms, includ-
ing through different layers of government, the auto
industry, emergency medical services, law enforcement,
the court system, and individual driver behavior. Thus
despite the availability of performance measures and
relatively good data, demonstrating progress toward
improved safety as a national goal can be very challeng-
ing for transportation providers.

PROPOSED SAFETY METRIC 1: FATALITIES AND
INJURIES PER CAPITA

PROPOSED SAFETY METRIC 2: FATALITIES AND
INJURIES PER 100 MILLION VMT

We recommend two metrics for evaluating safety im-
pacts in the context of transportation policies and pro-
grams: number of fatalities and injuries per capita and
number of fatalities and injuries per 100 million VMT. The
former is important as it provides a clear understanding
of the scale of the problem and can be used across all
modes. The latter is important as it relates fatalities to
the exposure to risk and focuses directly on the mode of
travel with the greatest number of overall fatalities—the
automobile. It is essential to use both of these metrics
because they evaluate two different things — overall
transportation safety and automotive safety.

Fatality and injury statistics are readily available via the
General Estimates System (GES) maintained by the
National Highway Transportation Safety Administration
(NHTSA). Data for this system are obtained from a na-
tionally representative probability sample selected from
all police-reported crashes. To be eligible for the GES
sample, a police accident report (PAR) must be com-
pleted, the crash must involve at least one motor vehicle
traveling on a traffic way, and the crash must result

in property damage, injury, or death. Although vari-
ous sources suggest that about half the motor vehicle
crashes in the country are not reported to police, the

majority of these unreported crashes involve only minor
property damage and no significant personal injury.”!
By restricting attention to police-reported crashes, the
GES concentrates on those crashes of greatest concern
to the highway safety community and the

general public.

VMT is reported by the states as part of the Highway
Performance Monitoring System (HPMS).*? Like NHTSA's
fatality statistics, VMT is a well-established, widely un-
derstood measure. However, VMT data are based upon
a sampling methodology and are often inaccurate.
Moreover, VMT is one of a number of HPMS data items
considered by FHWA to be a 'high risk subject area,
meaning it has a potential to significantly affect the ap-
portionment of federal-aid highway funds, the biennial
Condition and Performance Report to Congress, and
FHWA's ability to provide required performance informa-
tion. In other words, states may benefit if their reported
VMT is too high. In the case of safety, an inflated esti-
mate of VMT would result in an artificially lower fatality
rate, possibly distorting the calculation benefits.

Closing Thoughts on
Performance Metrics

It is important to keep in mind that all of the perfor-
mance metrics we have proposed are designed to
quantify the "benefits” one might expect from transpor-
tation investments. In all cases when these metrics are
used to evaluate potential or actual expenditures, the
“cost” side of the equation will have to be considered as
well. While benefits are generally more difficult to esti-
mate, the cost component is vital, since without it the
metrics by themselves are virtually meaningless.

131 1) National Highway Traffic Safety Administration. “Traffic Safety
Facts 2007 DOT HS 810 993. 2) Insurance Information Institute. http://
www.iit.org/media/hottopics/insurance/test5/

132 Federal Highway Administration’s Highway Performance Monitoring
System website. http://www.fhwa.dot.gov/policy/ohpi/hpms/hpm-
sprimer.htm
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In addition, a number of important limitations apply to
all or most of the proposed metrics:

® Data. Severe deficiencies and uncertainties apply
to the data available for evaluating transportation
programs. However, the benefits of moving
toward a transportation funding system based on
performance far outweigh the drawbacks of working
with poor data. As the data improve, the metrics
can be refined to accommodate new and better
information.

® External factors. The metrics we have proposed are
inherently limited by the fact that they are subject
to multiple external forces besides transportation
policies and investments. For example, a chosen
metric may be a good measure of economic
growth, but the exodus of a particular business
from a metropolitan area might have a greater
impact on that metric than any transportation
decision. Baseline issues—that is, distinguishing
what happened as a result of the program being
evaluated versus what would have happened
anyway—can thus present a significant analytical
challenge.

" Forecasting models. At the end of the day, states
and other recipients of federal funds will have to
use forecasting models to predict likely changes
in the metrics as a result of federal investment.
Although we believe we have chosen the best
possible initial metrics, the models themselves are
far from perfect and in the past have been subject
to manipulation.’3*'** Vigilance on the part of the
states and the federal government will be essential
to preventing these types of problems.

133 Ethics and Advocacy in Forecasting for Public Policy. Dr. Martin
Wachs. Business and Professional Ethics Journal. Vol. 9, Nos. 1T and 2.

134 How (In)accurate are Demand Forecasts in Public Works Projects?
Bent Flyvbjerg, Mette Skamris Holm, and Soren Buhl. Journal of the
American Planning Association. Vol. 71, No. 2, Spring 2005.

Two key points, both relating to the refinement of the
performance metrics and how they operate, are worth
emphasizing before we leave this topic. First, the case
for different metrics presented here represents the be-
ginning of the conversation rather than the end. Project
evaluations under the New Starts program, for example,
have been refined over the program'’s forty-plus years
of existence to reflect both scholarly and political con-
cerns. Although there are many problems with the New
Starts program, in the end it produces a set of criteria
for project evaluation that Congress recognizes as valu-
able and thus respects. This only occurred as the result
of a sustained process of research and refinement.

Second, as noted above, data refinements are needed
in order for these metrics to be useful. Although NTPP
firmly believes that applying these metrics with the
data that exist today is preferable to our current system,
the metrics will become more fair and accurate as data
improve. This too cannot happen without additional
research; unfortunately, current research programs are
not oriented towards this problem. In the next chap-
ter we discuss the research and data problem more
fully and provide some recommendations for how to
remedy it.

Despite these limitations, the performance metrics

we have proposed can provide a strong foundation
for transitioning from the current system to one that
rewards performance, innovation, and program-level
planning. They provide a simple way to demonstrate
results that is easy to understand and currently
possible to measure. That these metrics suffer from the
limitations we have noted only speaks to the fact that
the federal transportation program has never used
performance evaluation as a basis for distributing
funds. Starting from scratch and developing perfor-
mance measures is not trivial, but it is essential. The
approach we have outlined in this chapter can provide
a beginning.



The new program structure outlined
here—which is intended to fully replace
existing surface transportation fund-

ing programs —will go a long way to-
ward ensuring that future transportation
funds are spent wisely and in accordance
with specific national goals and perfor-

mance measures.




VI.A New Vision for
Federal Transportation Policy

Building on the analysis developed in previous chap-
ters, and particularly on the national goals and perfor-
mance metrics proposed in Chapters IV and V, we turn
in this chapter to a set of detailed recommendations for
reforming and restructuring federal transportation pol-
icy. The new program structure outlined here—which
is intended to fully replace existing surface transporta-
tion funding programs'*—uwill go a long way toward
ensuring that future transportation funds are spent
wisely and in accordance with specific national goals
and performance measures. The consolidated structure
we recommend is designed to provide assurance and
accountability to users and funders of the system alike
that public resources are being distributed in a way
that maximizes public benefits and personal choice.
We recognize that adopting a “clean slate” approach

to transportation-policy reform is by no means easy
and will encounter multiple obstacles. But the prob-
lems inherent in the current system, the imminence of
Congressional debate on a new surface transportation
authorization bill, the worst economic crisis in genera-
tions, and the lack of adequate funding availability
from traditional resources have combined to create the
urgency and the opportunity to undertake a totally
new approach.

135 Our recommendation for a clean slate approach that replaces all
current funding programs does not preclude the need for some pro-
grams, particularly those pertaining to planning, research, and data col-
lection, to be retained in a modified format. An example is the existing
TIFIA program, which provides loans and loan guarantees for transporta-
tion projects, and which we would recommend be kept in place with
some modifications.

Overview of Programmatic
Recommendations

The comprehensive reform proposal described in this
chapter is necessarily broad and consists of numerous
specific components. Before delving into the details and
by way of providing a road map for the reader, we begin
by sketching the broad outlines of our approach (note
that our chief recommendations are also summarized in
the Summary of Recommendations section of

this report).

First, we propose to consolidate current federal
programs into two categories:

= Formula-based system preservation programs
= Competitive capacity expansion programs

System preservation programs would receive 75 percent
of overall funds, the great majority of which would be
distributed by formula, reflecting a recognition that
preserving and enhancing existing infrastructure and
systems—and thereby protecting past investments—
generally offers the highest returns on public invest-
ment. The competitive capacity expansion programs
would receive the remaining 25 percent of funds and
would be focused on making the best possible invest-
ments in new infrastructure.

136 Although we describe 100% of funding being split between these
two types of programs, we also assume set-asides for planning, research,
and data collection, as well as the possible retention of other programs
that account for less than 1% of all federal spending on transportation.
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Under the system preservation programs, we
propose three new formula programs, plus an ad-
ditional “bonus” program to reward exceptional
performance:

® Sustaining national connectivity program
(SConnect)—would distribute funds on a mode-
neutral basis to preserve and enhance systems
(including highways and freight and passenger rail)
that play a key role in assuring national connectivity,
based on needs identified in the DOT conditions and
performance report.

B Sustaining core assets program (SCA)—would
distribute funds on a mode-neutral basis to preserve
and enhance systems in metropolitan areas with
population greater than 200,000 people, based on
economic output (GDP) and transit-miles traveled.

® Essential access program (EAP)—would provide
funds to states on the basis of population to ensure
that transportation remains accessible for the
underserved and disadvantaged.

®  Performance bonus program (PBP)—would
provide additional funds to states and metropolitan
regions based on their demonstrated progress
in using formula funds to achieve national
performance goals.

Redefinition of the federal system - the new formu-
la programs would target a redefined and more fo-
cused federal system than we currently fund today.

Under the competitive capacity expansion pro-
grams, we propose two new programs:

® |Improving federal connections (IFC)—would
provide funds to expand the national transportation
network; DOT would evaluate applications and
Congress would approve grants.

= Improving core transportation (ICT)—would
fund expansion of all transportation modes in
metropolitan areas with population greater than
500,000 people, with a set-aside for smaller areas;
DOT would evaluate applications and Congress
would approve grants.

The organization of these programs in relation to one
another, and the specific funding shares we envision for
each program are schematically illustrated in Figure 10.

The success of the programmatic reforms we propose
depends crucially on three other key inputs or conditions:

® Adequate and sustainable funding mechanisms
® |nstitutional reform
® Improved data for measuring performance

Accordingly, the last sections of this chapter discuss our
specific recommendations for addressing critical fund-
ing, institutional, and data needs.

Organization Recommendation:
Change the Focus and Criteria of
the Formula Programs

The current federal surface transportation program is
dominated by several formula programs, under which
federal funds are distributed to states and to transit
agencies. Together, current formula programs (exclusive
of the Equity Bonus program) account for approximately
65 percent of total federal highway authorizations and
67 percent of transit spending. Virtually any type of
capital project is eligible under one of the dozens of
formula programs currently authorized. The funds are
distributed based on formulas that emphasize system
use, including factors such as VMT, lane-miles, fuel use,
and population.
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Figure 10: Proposed Federal Funding Programs

Formula and Performance Based System
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Program (2%)
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performance measures

Distributed based on
population of specific
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Overall, NTPP recommends that largest share of federal
surface transportation funding to states and localities
continue to go through formula programs. However
the formula programs must be completely reformed
and consolidated to encompass a more focused and
performance-based approach. In particular, the criteria
currently used in formula programs are outdated and
must be overhauled. In some cases, they create incen-
tives that run directly counter to the national goals we
have proposed—effectively rewarding growth in VMT
or fuel use, for example. We envision a modally-neutral
approach that allocates system preservation funds for
the transportation system as a whole, rather than for
highways and transit separately, and thereby provides

Competitive Expansion Programs
25% of All Funds

Improving Federal
Connections (12.5%)

Improving Core
Transportation (12.5%)

Expansion of national
network across all modes

Expansion of
transportation capacity
in metropolitan areas

Apply
Performance
[ EEHIS

opportunities to address system preservation priorities
in a holistic way, regardless of asset ownership or mode.

We recommend eliminating all current formula programs
and replacing them with four new programs under the
heading “formula based system preservation.” The two
largest programs under this heading would be directed
toward sustaining national connectivity and sustaining
the core transportation assets of major metropolitan re-
gions. NTPP also recommends a smaller formula program
targeted towards providing access for disadvantaged
members of society and an incentive bonus program to
reward performance under the formula programs. Spe-
cific features of these programs are described below.
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Central to our vision for all the new formula programs is
a move to transparent decision-making at the state and
metropolitan levels, and increased accountability in the
use of federal formula funds to enhance overall system
performance and reliability. The precise assignment

of federal formula funds to highway or transit projects
should be left to the state transportation agencies or
to designated metropolitan regional decision-making
bodies or processes. Planning and decision-making
processes at the state and metropolitan levels must be
strengthened in order to assure the development and
implementation of plans that are genuinely strategic.
(Later in this chapter we discuss the weakness of current
planning processes at state and local levels and the
limitations of institutional governance in most
metropolitan regions.)

The new formulas used to distribute federal funds
would rely on currently available data that are inde-
pendent, consistent and simple, and that reflect an
emphasis on transportation system preservation and
performance. However, to be fully effective, the use of
cost-based criteria will likely rely on asset management
systems to provide accurate estimates of the conditions
of each state and metropolitan system. State-of-the-art
asset management systems already exist in some states
and regions. The goal should be to complete a national
asset management system capable of allocating formula
funds by the middle of the next decade, in time for
further rounds of legislation authorizing federal surface
transportation programs. The major purpose of broadly-
based and authentic asset management systems is to
improve decision-making and priority-setting at state
and local levels.

Consistent with a new emphasis on accountability,
recipients of formula funds would also be required to
track the results, including documenting how formula
funds have restored transportation facilities and systems
to a state of good repair and have enhanced overall

system performance consistent with national goals and
performance measures.

As already noted, NTPP recommends that 75 percent

of federal surface transportation funds be allocated to
these formula programs plus the bonus program; more-
over we recommend that this set of programs be the
priority for any funds raised from the current fuel tax.
However, we also recommend that the overall percentage
of funds distributed by formula should diminish over time
as the backlog of system preservation needs is reduced.
This will eventually allow greater funding for system
expansion through the competitive programs described
in the next section.

System preservation programs
should also allow for capacity
expansions where this makes
sense as part of an investment in
improving the performance of
an existing facility.

With the use of new formulas and a greater emphasis
on accountability, the national interest will be well-
served by federal funds distributed through the formula
programs. However, the states and localities that receive
these funds also benefit and must also contribute; in-
deed, there is an expectation that federal funds should
not substitute for planned state expenditures. We
recommend that all formula funds be distributed with
the condition that federal funding will account for no
more than 80 percent of any given system preservation
project. NTPP recognizes that this may to some extent
strain scarce federal resources, but we believe that
concern is outweighed by the urgent need to establish
clear federal responsibilities.
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Figure 11: Transportation Investment Continuum
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NTPP recognizes that the adoption of our recommen-
dations would likely change the level of funding that
specific agencies, regions, or corridors receive relative to
current allocation rules'® and may drastically alter which
states do well under the federal programs. Therefore,

it may be necessary to modify the new formulas with
population factors that moderate any drastic changes.
However, we strongly recommend against modifica-
tions based on factors such as VMT, fuel use, or rate

of return.

Finally, while it is important to provide clear signals
about likely long-term levels of federal funding so that
agencies can plan accordingly, it is equally important

to be clear at the outset that not all needs can be met.
This is why we recommend two kinds of funding: a large
base program that uses formula allocation and a smaller
incentive-based funding program on top of that.

AN EMPHASIS ON SYSTEM PRESERVATION
There is strong evidence that improving the perfor-
mance of existing transportation systems, including
maintaining the physical and functional integrity of
transportation facilities and assets and reducing the
most serious bottlenecks and congestion, brings the
greatest returns to investment in terms of economic

137 This assumes that allocation criteria are not almost completely dis-
carded, as they are now, in order to satisfy notions of geographic equity
with respect to fuel tax revenues.

productivity, competitiveness, and sustainability.”*® In
the context of limited resources, system preservation
should therefore be the principal goal of most
federal investment.

Investments in system preservation should be seen as
part of a continuum (Figure 11) that is about more than
ensuring smooth roads. Much of our current transporta-
tion infrastructure was built long before current uses
were contemplated, and design standards differed at
that time. System preservation today means upgrading
and modernizing our facilities to meet contemporary
performance requirements.

Accordingly, performance enhancement measures must
be included within the allowable definition of system
preservation activities, particularly in the context of

the nation’s aging transportation infrastructure. This
broader definition of system preservation also reflects
an effort to encourage cost-effective investments and
to avoid a common situation where tight budgets force
delays in the optimal cycle of repair and rehabilitation,
ultimately adding to life-cycle costs and increasing the
risk of system failures.

System preservation programs should also allow for
capacity expansions where this makes sense as part
of an investment in improving the performance of an

138 United Kingdom Department for Transport. “The Eddington Trans-
port Study: The Case for Action.” 2006.
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existing facility. Thus funds from these programs should
certainly be available to reconstruct an aging bridge
while simultaneously increasing capacity, or for purchas-
ing new transit buses when old buses reach the end of
their useful lives. They should not, however, be used to
purchase new buses for new routes.

POLICY RECOMMENDATION: REDEFINE THE
FEDERAL SYSTEM

This discussion of what should be included under
system preservation brings up the issue of what we
mean by the “system.” The NHS, which includes the
Interstate Highway System, represents only one mode
and is therefore unsuitable for our purposes. Moreover,
it includes many facilities that are providing primarily
local benefits and thus should not be eligible for federal
funding to cover a majority share of their preservation
costs. A more focused role for the federal government
means not only emphasizing system preservation, but
preserving what is truly a federal system.

Therefore, a wholesale re-examination of what is and
what is not part of the federal surface transportation
system is needed.”*® That system should include freight
and passenger rail as well as highway infrastructure and
should include access to ports and airports. Congress
should appoint a bipartisan commission modeled after
the Defense Base Closure Realignment Commission
(BRACQ), which was relatively successful in objectively
deciding which military bases to close. The nation simi-
larly needs to decide which elements of the NHS should
excluded from the federal system going forward, as well
as which rail elements should be included.

It is this new redefined system that will be the target for
formula funding. The formula funds intended to pre-

139 1) Staley, Sam and Adrian Moore. “Mobility First — A New Vision
for Transportation in a Globally Competitive Twenty-First Century.”
2009. 2) “21°* Century Highways — Innovative Solutions to America’s
Transportation Needs." Edited by Wendell Cox, Alan Pisarski and
Ronald Utt. Heritage Foundation. 2005.

serve vital national connections must be used to reduce
the maintenance backlog and improve the performance
of this system. Once a consensus is achieved on the
extent of the system, additional suggestions could be
made regarding important bottlenecks. These targeted
bottlenecks could then potentially be used as a method
of funding distribution.

PROGRAM RECOMMENDATION: ESTABLISH NEW
FORMULA PROGRAM FOR SUSTAINING NATION-
AL CONNECTIVITY (SCONNECT)

NTPP proposes establishing a new formula program

to focus on sustaining national connectivity under

the heading of formula based system preservation
programs. We call this program Sustaining National
Connectivity or SConnect. It is intended to address the
preservation of all surface freight and inter-city pas-
senger services across all modes. It would include the
entire Interstate Highway System in both urban and
rural areas as well as the non-urban portions of a
strategically redefined NHS, and would make funds
available to preserve rail infrastructure for both passen-
gers and freight.

Although the Interstate Highway System was construct-
ed, reconstructed and expanded largely with federal
funds, its elements have been owned and maintained
by the various states. Thus a federal formula program
intended to preserve and enhance the performance of
this great national connecting system must necessarily
involve distributing funds to the states that own and
operate the facilities and systems contained within it.
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A cost-based formula offers the simplest and most
direct way of allocating federal funds under a national
connectivity program. Such a formula can, at least
initially, make use of the analyses already conducted by
U.S. DOT as part of its bi-annual Conditions and Per-
formance report.*° This will mean distributing funds

to states based primarily on the condition of those
portions of the Interstate Highway System and of a
redefined non-urban NHS that they own and operate.
Minimum allocations would be provided for all states.

While the analyses used in preparing DOT's Conditions
and Performance reports have data shortcomings and
are not primarily designed to produce information to
guide investment strategies, these analyses represent
the best current information available on condition, and
can serve as a foundation for developing more reliable
and appropriate preservation criteria. Over time, bet-
ter and more relevant data on the condition of these
systems - including real-time data through the use of
advance information technologies—should be devel-
oped. This new data will help to refine the

distribution formula.

However, the new program we propose would also
need to address eligible rail system preservation needs.
Much of the data required to evaluate these needs is
proprietary and therefore difficult to obtain. Therefore
we recommend distributing additional funds under this
program based on freight value-ton-miles within a state.
Though not an ideal measure of preservation needs, this
approach will at least target areas with significant high-
value freight traffic and ensure that adequate public
support is provided to keep that freight moving. A way
to improve this measure might be to develop a consis-
tent and objective measure of bottlenecks and conges-
tion within the freight network, perhaps using volume-
to-capacity ratios. It is also possible that a redefinition

140 The HERS model can be used to calculate state distribution based
on the Conditions and Performance Report.

of the federal system could include definition of and
identification of bottlenecks and congestion. Further
study is needed to develop such a measure, but it could
help ensure that system preservation funds are targeted
to areas where they can actually eliminate bottlenecks.

The primary purpose of this formula should be to target
federal resources to the most essential national system
elements in need of preservation. The definition of
need, when applied to the national surface transporta-
tion system, differs from many other federal formula
programs. Other federal programs sometimes intend

to fulfill a shortfall where a state is not meeting the
needs of its citizens adequately. By contrast, this formula
determines the level of support for state programs with
multiple benefits outside of each recipient’s boundary.
For example, the failure of an Interstate facility in one
state would have negative impacts on the economies of
several adjacent states. The intention is to target federal
funds to those investments that are most necessary

to preserve the national transportation system and
enhance interstate commerce.

Even though the SConnect formula program is de-
signed to target funds based on the preservation needs
of a national system, any such formula allocation neces-
sarily raises certain perverse and inappropriate incen-
tives. It is probable that those states that have done the
least to preserve and maintain the sections of these
national systems of connectivity that lie within their
borders will receive the most federal funds. Moreover,
special circumstances and challenges to preservation
are often not recognized in condition-based alloca-
tions. The SConnect formula, therefore, must ensure that
states are not punished for good system preservation
policies. To some extent this is accomplished by the
Performance Bonus Program described below, but the
initial distribution formula should also reward efforts by
states that have implemented revenue-raising and asset
management policies, and have undertaken invest-
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ments to preserve those elements of these national
systems that are located within their boundaries. Popu-
lation, as well, might be used as a balancing factor in the
formula allocations.

What would chiefly distinguish SConnect from current
programs is a narrower conception of the NHS recom-
mended above, and the ability to fund across additional
types of modes and investments. Because rail systems
are privately owned, making them eligible for federal
funding under this new program would represent a pro-
found departure from current practice, but we believe it
to be essential. There are cases where system preserva-
tion investments that are in the public interest are not
made because they are not justified by private returns
to the railroad. SConnect funds could help fill that void
by providing a public contribution commensurate with
the public benefits in these instances. Federal funds
would in no way be intended to substitute for private
funding, and any public funds directed towards private-
ly-owned networks would need to be matched by pri-
vate investment. Because rail networks traverse multiple
states, here again a new level of planning and coopera-
tion between and among states will be required.

SConnect funds also could and should be used to
improve the performance and operations of existing
systems through intelligent transportation systems (ITS)
technologies, congestion or variable pricing, policy
changes, or any other method a state chooses. As we
have already noted, we view system preservation as
more than maintaining infrastructure in a state of good
repair—we view it as also maximizing the efficient use
of existing infrastructure.

To provide accountability for SConnect funds, states
would be responsible for producing a State Preservation
Plan (SPP) that describes how they plan to use formula
preservation funds to reduce their maintenance back-
log and improve system performance. Although the

trade-offs inherent in formulating such a plan would

be entirely up to each state, this requirement would

at least ensure that states think about the tradeoffs
they are making. States would also be required to track
and report expenditures to DOT retrospectively; these
reports would then be used to allocate funds under the
Performance Bonus Program described below.

PROGRAM RECOMMENDATION: ESTABLISH NEW
FORMULA PROGRAM FOR SUSTAINING CORE
ASSETS (SCA)

The second principal formula program we propose
under the heading of formula based system preserva-
tion programs targets the preservation of metropolitan
transportation systems and is called Sustaining Core
Assets or SCA. It would focus on maintaining and
enhancing the performance of core transportation
assets—including regional highways, principal arterial
roads, bridges, tunnels, commuter systems, and bus and
rail transit (but not the Interstate Highway System'*')—in
the approximately 200 metropolitan regions in the Unit-
ed States with population greater than 200,000 people.
For this program, a metropolitan-wide transportation
agency—most frequently an MPO or a combination of
MPOs—would be designated by the state to receive
and redistribute federal formula funds to those agencies
that own and operate transportation assets.

Ideally, SCA funds would be allocated on the basis of
need. Unfortunately, information similar to that con-
tained in the DOT Conditions and Performance report
does not exist to support a cost-based allocation of
funds for the preservation of metropolitan transporta-
tion assets. Therefore, funds under this program must
be allocated on a different basis than SConnect.

141 Although the Interstate System would be covered under SCon-
nect, it is expected that states will work with metropolitan authorities to
address performance problems on that system in metropolitan areas. If
they fail to do so, they will face substantial challenges in addressing per-
formance and thus will be unlikely to receive performance bonus funds.
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NTPP recommends using a rolling ten-year measure

of metropolitan GDP to allocate federal preservation
and performance funds. GDP would serve as a proxy
for wear and tear on transportation infrastructure and
provides a good measure of the economic importance
of each region relative to the national economy. Metro-
politan area GDP figures are reported annually by the
U.S. Department of Commerce’s Bureau of Economic
Analysis (based on data collected two years prior to the
report date).

Using a ten-year rolling GDP will help stop the bleed-

ing aid metropolitan areas that have slower, declining,
or stagnant growth. These areas often still have large

system preservation needs, and should not be further
penalized for having lost population and

economic output.

However, even with a rolling GDP there is a remain-

ing problem with this approach. Existing public transit
systems in metropolitan areas vary tremendously in age
and maintenance needs. Thus some areas may have
large transit systems (such as the Chicago Elevated, for
example) that have greater maintenance needs than
newer infrastructure in other cities. These needs rarely
correlate to share of GDP. Therefore we recommend
providing a portion of SCA funds on the basis of transit
passenger-miles.

NTPP does not recommend setting a minimum for
SCA disbursements to smaller metropolitan regions,
nor do we recommend capping the SCA funds that
would be available to any one region. Rather, funds
would be allocated across all metropolitan areas using
the same basic formula. However, in states with no
metropolitan area over 200,000, the largest metropoli-
tan area in the state would qualify for funding under
this program.

PROGRAM RECOMMENDATION: ESTABLISH
NEW FORMULA PROGRAM FOR ESSENTIAL
ACCESS (EAP)

The new formula programs we have described are
designed to address system preservation needs with a
strong emphasis on performance and accountability.
However, federal aid currently helps to support a
number of additional transportation services that might
not be adequately provided under these programs. In
general, the accurate application of our recommended
performance metrics will ensure that the needs

of economically disadvantaged, rurally isolated, or
disabled individuals are better accounted for than they
are today. Nevertheless, there is the possibility that
services to these groups could be neglected without a
specific government program designed to target them.
Therefore we recommend that a single new Essential
Access Program (EAP) be established to substitute for
several current FHWA and FTA programs, including

the following:

= Safe Routes to Schools. This program is intended
to enable and encourage children, including those
with disabilities, to walk and bicycle to school by
making it safer and more appealing.

® Transportation for Elderly Persons and
Persons with Disabilities (5310). This program
assists private nonprofit groups in meeting the
transportation needs of the elderly and persons with
disabilities when other transportation services are
unavailable, insufficient, or inappropriate for these
individuals.

® Transportation for Rural and Small Urban
Areas (5311). This program provides states with
formula funding to support public transportation in
areas with populations below 50,000.
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= Job Access Reverse Commute (JARC). JARC funds
projects designed to help low-income people access
employment and related activities where existing
transit is unavailable, inappropriate, or insufficient; it
also funds reverse commute transit services that are
available to the general public.

= New Freedom Program. This program aims to
help Americans with disabilities overcome existing
barriers to becoming integrated in the work force
and participating fully in society.

= QOver the Road Bus Accessibility. This program
assists providers of intercity fixed-route service
and other services (such as commuter, charter,
and tour bus services) in complying with U.S. DOT
accessibility rules for the disabled.

Our proposal for a new EAP formula program is intend-
ed to encompass all of the purposes outlined above.
States could administer EAP funds as they do for current
programs, but EAP would provide the consolidation
needed to support greater local flexibility and mode-
neutral application. All of the regulatory, non-discrimi-
nation, and planning requirements contained in existing
programs would similarly be preserved.

The formula used to distribute EAP funds should include
measures of rural, elderly, disabled, and economically
disadvantaged populations. The program would be
modeled after the JARC program listed above: funds
would be distributed to states on a formula basis, but
then states would administer the grant program on a
competitive basis. Over time it will be essential for this
program to incorporate relevant performance measures
that evaluate how well the EAP is accomplishing its
stated goals. The program can then be restructured so
that future funding is conditioned on the demonstra-
tion of good performance.

PROGRAM RECOMMENDATION: ESTABLISH NEW
PERFORMANCE BONUS PROGRAM (PBP)

Funds under the new formula programs we have
described thus far would be distributed on the basis
of need, as indicated by a cost assessment in the case
of SConnect or by other factors in the case of SCA and
EAP. In some ways this risks creating perverse incen-
tives in the sense that states with greater needs may
obtain a larger share of federal resources, while states
that use their resources effectively to minimize needs
are disadvantaged. The Performance Bonus Program
or PBP is designed to counteract that possibility, while
also encouraging investments that improve the perfor-
mance of the existing system. Though not technically
a "formula” program, we include PBP under the broad
heading of formula programs because states’ ability to
qualify for this “bonus” funding would entirely depend
on the results they achieve using funds from the other
formula programs.

The amount of the incentive bonus would be based on
the following performance measures for all states:

1. Progress in reducing the backlog of projects needed
for system preservation

2. Progress toward achieving overall system goals as
measured by the performance metrics described in
the previous chapter

It will be up to states to track expenditures and demon-
strate—through actual not projected data—how their
expenditures of federal formula funds have performed
with respect to the objectives listed above. Each state
wishing to receive a portion of PBP funds would submit
its annual accountability report to U.S. DOT, which
would evaluate them and submit recommendations to
Congress regarding the allocation of PBP funds. Subject
to Congress approving the allocation, states would have
broad discretion to use PBP funds on any transportation
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project they choose. However, to the extent that they
use these funds to further improve performance they
are likely to increase their allocation for the next year.

Organizational Recommendation:
Consolidate and focus competitive
federal programs

NTPP recommends eliminating all current discretion-
ary programs and replacing them with two programs
designed to provide federal funds for expanding the
capacity of the nation’s transportation system, contin-
gent on a demonstration that federal funds will be used
in @ manner that advances national goals as measured
using recognized performance metrics. We envision
innovative, mode-neutral, and comprehensive programs
competing with one another on the basis of federal per-
formance metrics, and federal funding determinations
being made on that basis.

Such a process would differ from the way in which most
discretionary transportation programs operate today.
First, current discretionary programs tend to have a proj-
ect orientation, whereas we are advocating a program-
matic orientation. This means that funds should not be
targeted to specific capital projects but instead should
support coordinated programs of investments, opera-
tions, and policy changes. This programmatic approach
builds on the work of the Urban Partnership Agree-
ments discussed in Chapter |Il.

A second key difference is that most current discretion-
ary programs are fully earmarked by Congress. This
earmarking represents a lack of confidence by Congress
in the ability of the U.S. DOT to make objective funding
decisions. We recommend a joint process whereby Con-
gress specifies performance measures and then allows
U.S. DOT to perform the objective analysis. When final
DOT recommendations for funding are submitted to
Congress, these would be approved assuming they are

consistent with the criteria Congress established. This
approach builds off the work of the New Starts program,
also discussed in Chapter lll, which is one of the few
discretionary programs where Congress, in making the
final decisions, respects the criteria used by U.S. DOT in
analyzing applications.

The success of competitive
programs depends on finding
the sweet spot between these
two extremes, where programs
are not excessively bureaucratic,
but produce results that are
accepted by Congress and
aligned with national goals.

NTPP harbors no illusions about the difficulty of creat-
ing truly competitive, discretionary programs based

on objective criteria. As we saw with the New Starts
program, such a program would have high potential to
become bogged down by the rigor of its own criteria,
and could contribute to greater delays in project deliv-
ery. Avoiding excessive bureaucracy in such programs
is a significant challenge. On the other hand, this must
be balanced against the possibility that a streamlined
program with much less rigorous requirements will
produce sub-optimal outcomes and eventually lose
the confidence of Congress. The success of competi-
tive programs depends on finding the sweet spot
between these two extremes, where programs are

not excessively bureaucratic, but produce results that
are accepted by Congress and aligned with national
goals. Striking this balance is not only possible, but es-
sential to the future effectiveness of federal transporta-
tion policy.
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PROGRAM RECOMMENDATION: ESTABLISH NEW
COMPETITIVE PROGRAM FOR IMPROVING FED-
ERAL CONNECTIONS (IFC)

Investment in the nation’s great connecting corridors
must advance national economic goals by filling criti-
cal gaps in the capacity of our national transportation
networks, while simultaneously advancing national
goals with respect to energy security, climate change,
and safety. NTPP proposes a new, consolidated pro-
gram of federal investment in capacity expansion
called Improving Federal Connections or IFC. Funding
from this program would support the expansion of
nationally significant corridors, networks, and connec-
tors across all modes and would address both freight
and passenger needs. The program would focus on
providing support for nationally significant, high-cost
projects that require resources beyond the capacity
of individual states or regions and that will generate
broader economic benefits to the nation as whole.
This program would account for 12.5 percent of federal
surface transportation funding.

Program Structure

IFC funds would be available to states, regions, and
localities—or to any collection or consortia thereof—
that seek to implement, in coordination with the private
sector, programs designed to advance these national
interests. IFC would build upon Projects of National

and Regional Significance (PNRS), the programmatic
initiative introduced under SAFETEA-LU, and related
programs. Though the PNRS program was intended

to support private-public partnerships and regional
collaborations (with the idea that federal grants would
leverage and supplement state and local grants, private
equity investment and lending, and public credit en-
hancements), in practice, funds under the program have
been totally earmarked, no analytical process has been
applied to grant requests, and no objective priorities
have been established in awarding federal funds. How-
ever, programs like PNRS and the border and corridor

programs'*, provided they can be kept free of earmarks,
can serve as the basis for a new competitive, merit- and
performance-based program.

The proposed IFC program would also provide a struc-
tural platform for assessing competing regional propos-
als for new infrastructure or capacity expansions with
respect to intercity passenger rail or highway systems,
bus improvements or air and sea port connections. The
President’s commitment to providing federal support
for new high speed rail corridors—both in the stimu-
lus package and in the Administration’s 2010 budget
proposal to Congress—would fit logically in this new,
competitive mode-neutral structure. The IFC program
we envision would incentivize and support collabora-
tive regional planning, often crossing political boundar-
ies, to identify new corridor links that will generate the
greatest public benefits. This could include, for example,
enhancing intercity passenger and freight connectivity
to reduce highway congestion, energy use, and

carbon emissions.

Eligibility for IFC funds would extend to any state, re-
gion, locality, or collection of those entities that applied
for a grant to support programmatic approaches to ex-
pand and improve the performance of critical elements
of the national transportation system. Proposals could
and should include public-private-partnerships where
appropriate. They would be evaluated by U.S. DOT and
ultimately approved by Congress. Performance along all
relevant metrics would be considered, with the national
connectivity metric receiving the greatest emphasis. Re-
Cipients would be responsible for reporting afterwards
on whether they accomplished program objectives as
predicted, and future funding determinations could take
into account past performance, positive or negative.

142 These programs are formally known as the National Corridor Infra-
structure Improvement Program and the Coordinated Border Infrastruc-
ture program.
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We envision that the federal share of each grant would
be determined based on assessed federal interest. With-
out a pre-specified federal match, potential grantees will
need to compete with one another in terms of the level
of state and local resources they can contribute. It is im-
portant, however, that the level of state or local match
not become the overriding consideration or one that
weighs more heavily than performance with respect to
advancing national goals.

Funding the IFC

NTPP would expect grant applications to the IFC to
exceed available funds by many orders of magnitude.
Various groups have developed "needs to improve” esti-
mates, in some cases including very large single projects
or brand new interstate corridors, each of which could
require several hundreds of billions of dollars. Similarly,
nascent high-speed rail corridor planning efforts have
begun in at least ten areas of the country, each of
which—assuming the new rights of way required to ac-
commodate true high-speed rail, can be acquired—wiill
easily cost out in the tens of billions of dollars. Therefore
new sources of funding will be necessary to make this
program function effectively.

We recommend that strategies for improving freight
mobility be funded via a new fee on freight movements
by all modes, as well as other transportation-related fees
and some general funds. Additionally, given the strong
emphasis on greenhouse gas emissions in our proposed
performance metrics, revenues from any imposed cap
and trade or carbon tax system should be made avail-
able for this program.

Projects to improve connectivity for passenger rail travel
would be funded by seed capital from general funds.
To the extent such projects demonstrate potential

for significantly reducing energy use and greenhouse
gas emissions, some revenues from a cap-and-trade
program or carbon tax should also be applied. Private

financing and partnerships hold promise in these areas;
accordingly, the existing tools of the TIFIA™ credit pro-

gram and private activity bonds could be expanded to
facilitate private financing.

IFC Planning Framework for Identifying Priorities
and Optimizing Results

To guide collaborative efforts, federal leadership will be
needed to come to agreement on an independent, ob-
jective, evidence-based outline of nationally significant
corridors. This would include (as discussed previously)
first developing a criteria-based approach for identify-
ing those portions of the NHS that have truly national
significance. It would also mean identifying nationally
significant freight corridors, gateways, and border areas
as well as criteria for evaluating the likely costs and
benefits of proposed new or expanded high-speed rail
corridors. Moreover, given the diversity of development
and trade patterns, a dynamic process will be needed to
maintain and update this “map” of nationally significant
connectors and trade corridors as a tool for prioritizing
federal investments over time.

Applicants for IFC funding would be required to sub-
mit plans of sufficient breadth to demonstrate that a
proposed corridor, region, or appropriate boundary

is consistent with the program’s focus on improving
national connections. An example could be multiple
states sharing an economically significant corridor, or a
broad region with a shared interest in a reconstructed
and larger bridge. Plans should also be multifaceted—
i.e, not confined to simply proposing a major capital
expenditure—in order to maximize benefits according
to the performance metrics. In other words, proposals
to expand the capacity and improve the performance
of a particular gateway, corridor, or border area should
identify complementary strategies or initiatives to

143 TIFIA stands for Transportation Infrastructure Finance and Innova-
tion Act. This legislation, enacted in 1998, established a federal credit
program for eligible transportation projects.
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optimize the impact and effectiveness of any proposed
capital project. The scope of competing proposals and
the breadth of collaboration they reflect are also likely to
be important factors in a U.S. DOT assessment of

their merits.

PROGRAM RECOMMENDATION: ESTABLISH NEW
COMPETITIVE PROGRAM FOR IMPROVING CORE
TRANSPORTATION (ICT)

NTPP proposes a new competitive program to focus

on improving the core capacity and performance of
metropolitan transportation networks with the aim of
advancing economic growth and sustainability objec-
tives in the nation’s economic centers.

The Urban Partnership Agreements (UPA) program, a
programmatic initiative undertaken by U.S. DOT that
operated from 2006 through 2008, demonstrated that
the federal government could partner with metropoli-
tan regions to pursue national goals, while still sup-
porting state and local initiative and flexibility. Perhaps
the most significant element of UPA was that it led to
competition among metropolitan regions for federal
support, which in turn stimulated innovation in the use
of public and private funds. Significant elements of this
program included the following things we want

to emulate:

= An emphasis on strategic, goal-oriented programs
across modal and agency lines, rather than on the
project- and mode-specific orientation of traditional
federal transportation programes.

® The necessity for collaboration among all of the
relevant public institutions and agencies in the
applicant metropolitan areas.

As mentioned in Chapter Ill, while the New Starts pro-
gram has been criticized for its lengthy, cumbersome,
and overly bureaucratic application review process, it

does represent one of the few federal surface trans-
portation programs that attempts to integrate federal
objectives and a range of environmental, land-use, and
financial considerations in the preparation and analysis
of competing applications. The New Starts program also
offers a model for our proposed approach of having U.S.
DOT analyze and evaluate competing applications, and
then make funding recommendations to Congress for
final approval.

Program Structure

There are 100 metropolitan areas with populations over
500,000 in the United States (65 percent of the overall
population resides in these areas). These large metropol-
itan areas would be eligible to apply for federal assis-
tance under the ICT program we envision. In addition, a
portion of available federal funding under this program
would be set-aside for applications from metropolitan
regions with populations between 100,000 and 500,000
(83 percent of the American population lives in met-
ropolitan regions of 100,000 inhabitants or more). This
program would account for 12.5 percent of all federal
surface transportation funding.

In evaluating competing applications for ICT funding,
the focus would be on “what” they achieve rather than
on "how” they achieve it. As was demonstrated in the
UPA program, flexibility at the state and local level com-
bined with a bottom-up approach to program develop-
ment and active competition for limited federal funds
can stimulate innovation. Moreover, federal ICT funds
could stimulate the investment of public and private
funds at the state and local levels, potentially providing
an ideal opportunity for increased private-sector coop-
eration in the financing and operation of new transpor-
tation infrastructure.

In analyzing applications and making funding recom-
mendations to Congress, U.S. DOT would utilize all the
metrics described in Chapter IV, but it would not weight
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them all equally. Given that the program is designed to
target metropolitan areas, economic metrics related to
accessibility to work and non-work activities should be
emphasized. As with the other new programs we have
recommended, grant recipients should be required to
track results and evaluate performance retrospectively,
with the idea that these evaluations would inform deci-
sions on future applications.

Since there are shared national, state, and local interests
in improving the capacity and performance of met-
ropolitan transportation networks, federal ICT funds
should be complemented by state, local, and private
resources. Non-federal support should be considered

in the evaluation of competing applications for ICT
funding, similar to current practice under the New
Starts program. A variable federal match should serve to
encourage greater emphasis on local funding as well as
more intense competition and innovation. As with the
IFC program, however, the level of non-federal resources
should not be the overwhelming consideration in
deciding among grant applications, nor should it over-
ride considerations of merit according to our perfor-
mance metrics.

ICT Planning

The strategic planning capacity and organizational
structure necessary to implement the new programs
we propose theoretically exists at the state level (more
on this in the final section of this chapter). Unfortunately,
however, few metropolitan regions are capable of
performing this kind of programmatic, comprehensive
strategic planning. Within these large multi-jurisdictional
regions, governments and agencies have difficulty plan-
ning, building, and operating transportation infrastruc-
ture in a strategic and coordinated way. In addition, they
generally have not had success at integrating transpor-
tation policy with land use, housing, economic develop-
ment, and energy and environmental policies. These
policy spheres are all deeply intertwined in reality, but

the ability to link them within government agencies and
processes is weak or nonexistent.

Moreover, in too many places in the country the basic
MPO framework, created in 1962 and substantially
strengthened by ISTEA in 1991, is not meeting its prom-
ise. Where it is working, the federal government should
look to MPOs to carry out the strategic planning that is
essential to the programmatic framework described in
this chapter. What is needed in many cases, however, is
a process of decision-making and priority-setting at the
metropolitan level that works, regardless of institutional
structure. Separate transportation planning and operat-
ing agencies in metropolitan regions (particularly, multi-
state ones) can only develop and carry out comprehen-
sive strategic programs by working together.

This cooperation could be arranged by creating au-
thoritative governing institutions or by other means,
but whatever the mechanism, improved institutional
collaboration is an essential prerequisite to the success
of the metropolitan transportation programs NTPP has
proposed. We hope that the promise of federal funds
would spur metropolitan regions to make such collabo-
ration work. Similarly, states and metropolitan areas will
need to work together to make improvements to state
facilities that are essential for metropolitan economies.
It is not the role of the federal government to specify
how this should come about—that process too must
be bottom up. Nevertheless, it bears emphasizing that
without addressing the need for institutional collabora-
tion many metropolitan areas will be unable to compete
effectively for ICT funds.

VISION OF LIKELY COMPETITIVE

PROGRAM OUTCOMES

Though we recommend a grant application process for
both the new competitive programs that is bottom-up
and provides total flexibility to states and metropolitan
regions to innovate around solutions, certain predictions
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about the kinds of programs that are likely to be funded
can be ventured based on the performance metrics

we are suggesting. As a general matter, the IFC and ICT
programs are very likely to fund comprehensive strate-
gic programs that incorporate elements of the following
three concepts:

" |ntegrated, complementary, and multi-modal
capital projects

= Technologically advanced and innovative systems
management and information improvements

= Administrative and financial initiatives that support
transportation investments and operational
improvements

Furthermore, it is difficult to imagine a new transporta-
tion program that simultaneously advances economic,
energy, and environmental sustainability objectives
that does not include one or more of the following
specific strategies, in addition to transportation

capital investments:

®  Advanced vehicle and fuel deployment programs
= Congestion or value pricing'

= Greater integration of land-use regulations,
transportation investment, and urban form

® Enhanced systems management through
information technologies

The next several sections of this chapter elaborate
briefly on each of these likely strategies.

144 The role of pricing and other user-based funding practices in maxi-
mizing transportation system performance and achieving sustainable
outcomes is discussed in more detail in the next section of this chapter.

Advanced Vehicle and

Fuel Deployment Programs

A key set of tools for reducing petroleum consumption
and greenhouse gas emissions exists at the state and
local level in the form of strategies to support and en-
courage the use of alternative energy sources and more
fuel efficient vehicles. Most state and local governments
are not, of course, in a position to drive the fundamental
development of vehicle technologies and alternative fu-
els. Yet they have a potentially important role to play in
providing the supportive policies and incentives needed
to accelerate the deployment of more advanced vehicle
technologies and fuels.

For example, clean car incentive policies, such as fee-
bates, have received attention in multiple states and
internationally.* The idea is to impose fees to discour-
age the purchase of vehicles that get poor mileage or
are highly polluting, and use those fees to award rebates
to those who buy fuel-efficient, low-emitting vehicles."*
Depending on how a locality chooses to structure

such a program, feebates can encourage a shift to both
higher efficiency conventional vehicles and to advanced
vehicles that use alternative energy sources (e.g., electric,
hydrogen, and flex-fuel vehicles).

In some cases state and local transportation initiatives
can link with broader federal policies in the energy and
climate arena. For example, the current federal renew-
able fuels standard (RFS) mandates a major increase in

145 Feebate legislation has been introduced nationally and in several
U.S. states—including California, Maryland, Massachusetts, Rhode Island,
lowa, and Arizona. Internationally, clean car incentives are being enacted
in countries including the United Kingdom, the Netherlands, Denmark,
Canada, and Japan. Sources: Japan Automobile Manufacturers Associa-
tion JAMA). “The Motor Industry of Japan 2007." May 2007; Transport
Canada, Budget 2007. “Eco Transport Vehicle Eligibility.” 2007; Govern-
ment of Ontario, Ministry of Finance. “Tax for Fuel Conservation (TFFC)."
2007; ACEA 2007.

146 Gordon, Deborah and Levenson, Leo. “DRIVE+: Promoting Cleaner
and More Fuel-Efficient Motor Vehicles Through a Self-Financing System
of State Tax Incentives.” Journal of Policy Analysis and Management 9, no. 3
(1990): 409-15.



the use of biofuels by 2022 If the RFS remains as na-
tional policy (without commenting on the controversy
that surrounds this issue), a growing fleet of flex-fuel ve-
hicles (FFVs) will be needed to absorb the higher-blend
alcohol fuels such as E85.% Depending on the outcome
of a current debate about the true life-cycle green-
house gas impacts of increased biofuels use, states and
localities could enact policies that provide incentives for
consumers to purchase FFVs and gas stations to invest
in installing E85 refueling capacity. Another possible
example relates to the electrification of the vehicle fleet,
which—if pursued on a large scale—may require up-
grades to the electricity grid and an increase in locations
with battery charging capability. There is no reason why
metropolitan areas cannot incorporate such upgrades
as elements of their ICT proposals, and there may be
potential for grant proposals that target freight corridor
improvements under the IFC program to incorporate
them as well.

In fact, electrification may be one of the solutions to
metropolitan transportation problems that scores well
on several metrics. Even where coal plays a large role in
the electricity supply mix, this approach can offer overall
efficiency gains, greenhouse gas reductions, and broad-
er electric-system benefits (especially if vehicles are
usually charged at off-peak times). With plug-in hybrids
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147 From 11.10 billion gallons of biofuel in 2009 to 36 billion gallons in 2022.

148 E85 refers to a fuel blend that is 85 percent ethanol and 15 percent
conventional gasoline. For more detail on the infrastructure implications
of increased biofuels see the National Commission on Energy Policy’s
Task Force on Biofuels Infrastructure. 2009.

on the horizon, metropolitan areas may consider provid-
ing recharging infrastructure as well as vehicle purchase
incentives. However, any electrification program would
also have to score well on the economic performance
measures, and thus would be likely to also incorporate
one of the pricing strategies described below.

Congestion or Value Pricing

Congestion pricing was the prescriptive goal of the
previously described Urban Partnership Agreements
program. While NTPP does not wish to prescribe spe-
cific solutions, congestion pricing is an extremely valu-
able tool for addressing the economic, environmental,
and energy impacts of transportation simultaneously.
The term congestion pricing typically refers to a policy
for charging vehicles to use a certain road based

on time of day and distance traveled. However, the
concept can also be applied to a specific area within a
city, to a specific lane on a highway, to an entire facility,
or even to parking rates. The effect is similar to that of
charging a price for bread instead of giving it away for
free: The lines diminish greatly. Funds generated by a
congestion pricing policy can then be used to
support more affordable and sustainable transporta-
tion alternatives.

Whenever congestion pricing is proposed there are
strong objections on the basis of equity. Many people
fear that poor people will simply be priced off roads
and transit systems, leaving free-flowing systems for the
wealthy. Such social equity concerns are indeed impor-
tant, but they ignore the social inequities of our current
transportation finance system. In comparison with our
current system of transportation finance, a user fee sys-
tem based on the principles of marginal cost pricing (or
its proxy in the form of road pricing) would increase eq-
uity. Research on travel behavior has shown that the use
of highway systems in congested conditions is positively
correlated with income. That is, higher-income travelers
tend to spend a larger share of their travel time in traffic
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congestion than do lower-income travelers.* Thus,
shifting to a transportation finance system that charges
drivers more on congested routes and less elsewhere
would improve equity compared to our current finance
system, because higher-income drivers would be pay-
ing a greater share of the costs of transportation.'°

In comparison with our cur-
rent system of transportation
finance, a user fee system based
on the principles of marginal
cost pricing (or its proxy in the
form of road pricing) would
1ncrease equity.

Another policy intended to more transparently charge
people for how much they drive is pay-as-you-drive
insurance (PAYD). The basic idea is that a portion of a
driver's car insurance payment is pegged to VMT or driv-
ing patterns, creating a marginal incentive to minimize
driving and rewarding those who drive less. Many insur-
ers support this approach since reduced vehicle use
generally translates into reduced collision rates. Insur-
ance regulation is typically a state function and thus
instituting PAYD insurance remains a state-level policy
option that could help advance a number of national-
level goals. By providing users with clearer signals about
the cost of their transportation choices, pay-as-you-go

149 (1)Dittmar, Hank, Karen Frick, and David Tannehill. “Institutional and
Political Challenges in Implementing Congestion Pricing: Case Study of
the San Francisco Bay Area Curbing Gridlock: Peak-Period Fees to Relieve
Traffic Congestion -- Special Report 242." 1994. (2) Frick, Karen T, Steve
Heminger, and Hank Dittmar. “Bay Bridge Congestion-Pricing Project:
Lessons Learned to Date.” 1996. Transportation Research Record 1558:
29-38. (3) Sullivan, Edward. “Continuation Study to Evaluate the Impacts
of the SR 91 Value-Priced Express Lanes, Final Report to Caltrans.” 2000.

150 Schweitzer, Lisa and Brian D. Taylor. “Just Pricing: The Distributional
Effects of Congestion Pricing and Sales Taxes,” Forthcoming. Transporta-
tion. DOI 10.1007/511116-008-9165-9.

systems such as PAYD insurance and congestion pricing
can cut greenhouse gas emissions and reduce energy
use because users change their behavior in response to
the price they now see. PAYD can peg a portion of the
insurance payment to a driver's VMT or driving patterns,
rewarding those who drive less.

Greater integration of land-use regulations,
transportation investment, and urban form

The nexus between land use, transportation, and urban
form has always existed. Transportation investments
and inventions shape urban design, and land uses often
drive where and how transportation networks develop
and operate. While the causal connection between
economic growth and VMT remains a matter of dispute
among laymen and economists alike, that the two are
related is widely accepted. Certainly, mass car ownership
and highway construction in the past six decades have
had an enormous impact on the way urban areas have
grown and have, in the words of International Monetary
Fund (IMF) economists, emerged as integral compo-
nents of advanced economies: “Workers can cover
longer distances in their daily commutes, effectively
increasing the size of the labour market and facilitating
specialization in production; consumers can purchase
goods from shops farther from their homes, which
results in greater competition in the retail sector ... and
so on” (quoted in The Economist, November 15, 2008.

That trends over the last several decades have con-
tributed to steady growth in transportation-related
energy use and greenhouse gas emissions is obvious.
To shift that trajectory, patterns of land planning and
development, transportation investment, and energy
use must be reoriented to maximize economic growth
and prosperity while mitigating environmental impacts
and reducing greenhouse gas emissions. Thus, it will
be helpful for ICT programs to incorporate land-use
regulations and related administrative initiatives across
jurisdictional lines in metropolitan regions. These ac-
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tions can enable progress on economic, energy, and
environmental issues simultaneously.

Enhancing systems management through
information technologies

The current economic crisis provides a timely real-world
example of the impact of marginal changes in travel
capacity and demand and their outsized effect on con-
gestion levels. The net effect of volatile fuel prices and

a deep recession was an overall drop in national vehicle
miles traveled of 3-4 percent depending on the type of
roadway facility. A recently completed study™' estimat-
ed that peak-period highway congestion dropped by

Despite the dramatic trans-
formations wrought by IT in
almost all other aspects of busi-
ness and society, the United
States has not yet achieved the
level of technological innova-
tion needed to address major
transportation system perfor-
mance challenges.

30 percent nationwide between 2007 and 2008 as the
result of a 3 percent decline in urban interstate traffic
volume, as reported by FHWA.*? While the macroeco-
nomic causes of this decline in travel demand were not
desirable, nor would we want them to be sustained or
repeated, there is an important lesson here. When facili-
ties are at or near capacity, even modest changes in the
amount of supply and demand can have a very large
impact. This suggests that policies or techniques such
as traffic management, managed/High Occupancy Toll
(HOT) lanes, and travel information can deliver dispro-

151 http://scorecard.inrix.com

152 http://www.fhwa.dot.gov/ohim/tvtw/tvtpage.cfm

portionately positive benefits in terms of reducing, or
slowing the rate of growth in, congestion. Reduced
congestion leads to other benefits such as a reduction
in secondary accidents and fatalities, and reduced fuel
waste and carbon emissions from vehicle idling.

This implies that a successful IFC or ICT grant application
could incorporate the systematic application of infor-
mation technologies (IT) in transportation networks.
The opportunities in this area are significant because,
despite the importance of transport systems in daily life
and economic activity, and despite the dramatic trans-
formations wrought by [T in almost all other aspects

of business and society, the United States has not yet
achieved the level of technological innovation needed
to address major transportation system performance
challenges. In private sector enterprises, for example,

IT systems are routinely employed to manage complex
worldwide supply chains, but this technological revolu-
tion has not yet taken hold in transportation.

To be sure, some IT improvements have already been
deployed in the transportation arena; examples include
integrated corridor management programs, traffic signal
synchronization and prioritization, technologies to
implement congestion pricing policies, ramp metering,
incident and road weather management systems, and
online traveler information services. In addition, there
have been initiatives to develop further IT improve-
ments, such as the federal effort to advance “intelligent
transportation systems” or ITS. While these early deploy-
ments of IT in transportation have been cost-effective,
however, their impacts on overall system performance
have been modest. Moreover, the level of technological
innovation and change in transportation systems seems
comparatively low in contrast to other industries.

Unlike earlier revolutions and innovations in transporta-
tion (such as the advent of steam engines, railroads, au-
tomobiles and highways) the transportation revolution
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before us in the 215t century primarily involves the appli-
cation of new sensor, communication, and information
technologies to existing transportation systems. These
innovations offer the promise of reshaping how we use
transportation facilities and networks and can play a sig-
nificant role in future strategies for advancing multiple
transportation-related economic and environmental
goals. The fact that we have been slow to deploy these
innovations is primarily attributable to institutional barri-
ers: Simply put, we are not organized to take advantage
of these kinds of technological innovations. Public-sec-
tor roles and responsibilities for planning, funding, build-
ing, operating, and regulating the transportation system
must be reshaped, in order to facilitate the adoption
and deployment of new technologies. The systematic

application of IT innovations in transportation systems
would not only improve performance along multiple
dimensions but perhaps even more importantly create

a systems intelligence function to support the impartial
analysis of transportation programs at the local, regional,
and national levels (this subject, along with some of the
institutional issues, is discussed in more detail in the final
sections of this chapter).

Principles and Strategies for Fund-
ing a Performance-Based System

NTPP-sponsored research supports the proposition that
how transportation revenue is raised and the extent
to which system costs are transparent have direct ef-

Revenue Principles from the National Commissions

The core principles and strategies we recommend for addressing revenue challenges align closely
with the conclusions reached by both the National Transportation Policy Commission and the Financ-

ing Commission. They include the following points:

Revenue currently collected at all levels of government is insufficient to either maintain or im-

prove system performance;

Revenue collection methodologies should be directly linked to improving system performance;

Public revenue collection can enhance the performance of the system when users more directly
understand and bear the full costs of the infrastructure they use;

Policy-makers should address the research, standard setting, technology, privacy protection,
equity and administration issues for an improved national user-pay funding mechanism, including
requiring the development of a time-phased implementation plan;

The recent trend toward financing federal transportation investments with non-user-based, gen-

eral taxpayer funds should be reversed; and,

Distribution of federal revenues should promote both accountability and net increases in sustain-

able state and local revenue sources.
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fects on both the performance of the system and the
level of total investment needed. Our primary focus

in this report has been the direction and structure of

a performance-driven national surface transportation
program. However, the close relationship between how

How transportation revenue

is raised and the extent to
which system costs are
transparent have direct effects
on both the performance of
the system and the level of total
investment needed.

transportation systems perform and how transportation
revenues are generated means that we cannot ignore
the issue of how funds are raised. Our basic conclusion
in this regard is that, beyond simply addressing the
need for additional revenue, policymakers should also
ensure that revenue is generated in ways that promote
improved system performance. NTPP therefore offers
the following recommendations concerning transporta-
tion funding:

FINANCING RECOMMENDATION:

INCREASED REVENUE SHOULD BE LINKED

TO PERFORMANCE

Adequate and sustainable funding is an essential
dimension of putting in place a true performance-
based system. Obscuring the true costs of maintaining,
operating and updating our transportation networks is
not in the national interest.** As a new national pro-
gram is defined, the primary roles and responsibilities of

153 "Using Pricing to Reduce Congestion”, 2009, http://cbo.gov/doc.
cfm?index=9750

different levels of government in maintaining, operating
and improving the performance of our infrastructure
must become more transparent. This will crystallize the
federal role in funding programs that further specific
national interests.

While many understand that the nation has largely been
relying on our parents’ and grandparents’ transporta-
tion investments, proposals to increase revenues are
frequently opposed as “double taxation” or resisted with
complaints that users have “already paid” for the road.
Bold political leadership is needed to bring the actual
reality to light. Federal highway spending (and taxation)
per mile travelled has actually fallen by nearly 50 percent
since the highway trust fund was established in the late
1950s. Moreover, because the gas tax is not indexed

to inflation, its purchasing power has declined by 33
percent since it was last increased in 1993. As population
has grown and trade has expanded, our basic infra-
structure has deteriorated. At the same time, the lack of
transparent and fully user-based financing perpetuates
individual and commercial decisions that do not take
into account the full public costs imposed by private
transportation choices.

Federal highway spending (and
taxation) per mile travelled has
actually fallen by nearly

50 percent since the highway
trust fund was established in

the late 1950s.

A wide variety of circumstances have combined to con-
tinually weaken the link between transportation funding
(primarily via the gas tax) and the costs imposed and
benefits received by system users. Cost-allocation stud-
ies have repeatedly revealed that large, heavy trucks pay
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far less than the full costs they impose on the system,
which may disadvantage other freight modes. Further,
the failure to “price” the many social, economic and
environmental externalities of travel has contributed to
unsustainable development patterns and little individ-
ual awareness of, or concern for, energy consumption,
emissions, or congestion impacts.

Evidence presented in this report demonstrates that
transportation investments can deliver clear, long-term
economic and social benefits. But directing more re-
sources to transportation through a set of existing poli-
cies and programs that is unsustainable, unfocused, and
underperforming offers little likelihood of success. As
important as spending more money is spending money
more wisely and in a more targeted way. Comprehensive-
ly restructuring the entire array of federal transportation
policies and programs, as called for in the body of this
report, should be the first order of business.

FINANCING RECOMMENDATION: FAVOR DIRECT,
USER-BASED FEES

Taxes and fees are currently the two primary means
used to raise revenue for federal transportation in-
frastructure. While the gas tax generates significant
revenues at low administrative cost, its reliability as a
proxy for transportation-system use has decreased dra-
matically. In an age of increasing fuel efficiency, grow-
ing numbers of hybrid-electric vehicles, and increased
use of alternative fuels, payment of the gas tax bears a
diminishing relationship to actual use of the system. In
contrast, where users pay directly for their infrastructure
use, they receive more timely and accurate signals about
the full range of costs they impose and the benefits
they receive. Ideally, user fees should capture diverse
elements of use including miles traveled on roadways,

154 United States Department of Transportation Federal Highway
Administration. “Highway Cost Allocation Study.” Aug. 1997, with an
addendum added in 2000. http://www.fhwa.dot.gov/policy/otps/costal-
location.htm

vehicle weight or number of axles, contribution to con-
gestion, and emissions. ™

Raising federal transportation revenue from a more
complete and accurate national system of user fees can
advance a range of national interests and benefits:

= Enhancing equity across all users;

= Promoting consistency with energy and environmental
goals by ensuring that transportation users bear the
cost of energy and environmental impacts;

® Reducing congestion and increasing the reliability of
travel times;

= Promoting more accurate user-based signals with
respect to investment priorities;

® Reducing capital needs as users internalize cost
impacts and rationalize their use of the system.

A strong user-pay system would free up existing re-
sources to cross-subsidize certain areas or user groups,
such as rural highways or other critical investments, for
which 100 percent direct user-pay funding is not fea-
sible. The user-pay principle should be at the core of any
short-term increases in existing taxes and/or fees as well
as in the development and structure of new revenue
sources and mechanisms for the longer term.

155 Transportation Research Board. “Fuel Tax and Alternatives, Special
Report 285. 2006. www.TRB.org/publ/sr/sr285.pdf
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FINANCING RECOMMENDATION: CONDUCT RE-
SEARCH AND PLANNING TO TRANSITIONTO A
NATIONAL USER-PAY FUNDING MECHANISM
Transitioning to a performance-based surface trans-
portation system that is better equipped to address
21t century challenges requires a timely and evidence-
based transition to user-pay funding mechanisms. This
means we should begin methodically researching, test-
ing, evaluating and resolving the various issues that are
likely to arise in the course of such a transition. *

Although the structural problem with the gas tax has
been widely discussed and well understood for at least
a decade, tangible steps to address the problem to date
in the U.S. have been in limited test areas. While these
tests have been useful in proving that more direct user-
based funding approaches are possible, if the goal is a
full scale restructuring of the national user-based rev-
enue system, continued incremental experimentation is
not the answer. To establish a system that at the earliest
possible date can become the backbone of national
revenue collection, more expansive concepts must be
considered, encouraged and required. Congress must
be clear that continued research for its own sake is

not the goal — establishing and then implementing an
achievable plan that can generate the support of the
American public, transition and then scale on a national
basis at the earliest possible date is the goal.

Over a decade ago, the state of Oregon mandated state
research and experimentation to eliminate the gas tax
and move to a complete user-based fee structure. The
state recently completed a pilot program demonstrat-
ing that a mileage-based, congestion-related fee could
be implemented using global positioning system (GPS)

156 National Surface Transportation Policy Study and Revenue Commis-
sion. “Transportation for Tomorrow.” 2007. Back up and technical papers:
http:/transportationfortomorrow.org/final_report/technical_issue_pa-
pers.aspx; See in particular papers 5A-06 re container charge; 5A-15 re
PPPs; 5B-03 re financing options for freight and intermodal facilities;
5B-05 re phasing in new fees.

technology to count miles driven with minimal differ-
ence in process or administration for motorists com-
pared to how they currently pay the gas tax.””’

A funding system based on on-board GPS units could
charge differentially for mileage in high congestion
zones or for travel during more congested times of day.
The system could also apply different fees based on ve-
hicle fuel economy and emissions. Such a tailored align-
ment of fees to distinct costs will send the proper price
signals to users, thereby reducing congestion, emissions,
and fuel consumption. This is important because, while
there is a growing support for a “mileage-based” system
— or VMT fee— such a fee will only provide accurate
cost signals if it is adjusted for vehicle fuel economy. (A
simple VMT fee would provide no incentives for custom-
ers to buy vehicles with higher fuel economy ratings
because the fee would depend only on mileage.) Simi-
larly, a mileage-based fee would have to account for the
fact that not all miles are created equal. Mileage-based
fees that vary based on congestion provide incentives
for drivers to shift to off-peak periods, consolidate trips,
use less congested routes, use alternative modes, or
telecommute. They also can be tailored to avoid penal-
izing rural drivers who travel long distances on relatively
empty roads. Finally, a corollary benefit of increasing the
transparency of costs is that capital investment deci-
sions will be guided by quantitative signals of increased
demand for physical capacity.

Over a longer time horizon, a vehicle-based revenue
system may offer additional efficiencies and dramatic
new safety benefits if it is integrated with developing
proposals for integrating “smart road—smart car” tech-
nologies. The platform of on-vehicle GPS technology is
already being applied to advanced innovations with au-
tomatic crash prevention. Other applications are being

157 Whitty, James M. “Oregon’s Mileage Fee Concept and Road User
Fee Pilot Program: Final Report.” November 2007. Oregon Department of
Transportation.
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adapted to provide diverse consumer services including
routing, vehicle optimization, and payment of a range
of services such as parking, registration and weight or
emissions-related fees.

Because a vehicle-based fee would likely be collected
from individual drivers, however, the implementation

of such a system presents numerous transition and
operational challenges. For example, efficiently link-

ing a nation-wide user fee system with state and local
revenue collection, publicly tolled facilities, and private
operators, will require that a host of issues be addressed:

Privacy protection
Individual and geographic equity considerations
Appropriate cross-subsidies

Mechanisms to internalize environmental and
energy security externalities

Administrative methods and costs

Interface with states, localities, public facilities (e.g.
toll bridges) and private operators

Figure 12: Highway Account Balance, Fiscal Years 1998 through 2009
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Stimulus Funds for Infrastructure are Not a Substitute for
Sustainable Infrastructure Policy

The American Recovery and Reinvestment Act (ARRA) of 2009 was enacted in response to what is
generally characterized as the nation’s worst economic crisis since the Great Depression. As part of
this package, U.S. DOT received about $48 billion for investments in transportation infrastructure—
primarily for highways, passenger rail, and transit—and mostly for use through fiscal year 2010. While
described as the greatest public investment in infrastructure since the initiation of the Interstate
Highway System, the Financing Commission has noted that stimulus funds will cover only about
three months of the identified annual gap in funds to maintain and improve the nation’s transporta-
tion system. More importantly, the funds are layered onto an untargeted and unaccountable system
that lacks both a strategic approach to investment choices and a comprehensive set of performance-
based programs. The stimulus should be recognized as primarily designed to achieve the immediate
objective of stimulating demand and creating jobs—not as a sound foundation for a thoughtful 21

century national transportation policy.

® Accounting and distribution of revenue
®  Technical research and development
= Technology standards and deployment

In the next surface transportation authorization bill,
Congress should direct the U.S. DOT to begin the
research and testing necessary to support development
of an improved user-based funding system. This re-
search should also develop a plan for how to transition
to such a system before the expiration of the authoriz-
ing legislation.

IMMEDIATE ISSUES IN MOVING TOWARDS
USER-PAY FINANCING MECHANISMS

While research and development efforts can help
advance progress toward a user-based funding system,

several critical interim policy principles should be ap-
plied in the near term:

® Set a high bar for use of any general funds for
transportation

= Minimize moves away from user financing

® Be transparent in establishing new financing
mechanisms

® Fund a new focus on freight with a mode-neutral
freight fee

= Help states and local governments develop
sustainable funding sources

® Charge transportation users the costs of their carbon
emissions and use those funds on transportation
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(Near-Term) Financing Recommendation:

Set a high bar for any use of general funds

for transportation

There are at least two compelling reasons to set a very
high bar for any use of general funds for transportation.
The first and most obvious is that every dollar of addi-
tional spending out of general funds at this time repre-
sents additional borrowing and thus exacerbates the al-
ready extreme deficit problems and fiscal challenges the
nation will confront in the coming years. Second, even
before it is feasible to transition fully to a user-pay sys-
tem, numerous opportunities exist to raise revenue for
near-term transportation needs in ways that help make
system costs more transparent, send more accurate price
signals to users, and thus promote more efficient use of
the system. For example, technological advances already
in use in many other countries and in some areas of the
United States now enable efficient and reliable systems
for collecting system fees and road tolls. Road tolls, in
particular, offer the added benefit that either public or
private entities can bond against the projected revenue
stream—thus providing an up-front source of capital to
improve or expand existing networks. By contrast, simply
relying on general funds further obscures the true cost
of the transportation system to users and does nothing
either to promote efficient use of the system or to ad-
vance critical societal objectives with respect to energy,
the environment, and reduced congestion.

(Near-Term) Financing Recommendation:
Minimize departures from user financing

Until a new and long-term sustainable revenue mecha-
nism in the form of a user-based fee can be implement-
ed, short-term revenue-enhancing measures are likely
to be put forward to cover the costs of increased federal
support for transportation—or even to maintain the
levels set in SAFETEA-LU.

The immediate pressures on the Highway Trust Fund
(HTF) are stark and compelling. Even with the infusion

in 2008 of $8 billion from the General Fund, highway
account receipts continue to be lower than had been
estimated—first as a result of high oil prices in the early
part of 2008 and later as a result of the current eco-
nomic downturn, both of which have put downward
pressure on VMT, fuel purchases, and revenues flowing
to the HTF. The account will reach a critical stage again

Creation of a new special-
purpose financing entity does
not necessarily address any of
the fundamental performance
challenges that confront our
transportation programs and
that have been explored at
length in this report.

before the end of fiscal year 2009, requiring either a
dramatic reduction in recent spending levels or another
infusion of revenue from other accounts, or a combina-
tion of the two.

NTPP recommends that any action by Congress to gen-
erate additional revenue for transportation should:

= Advance the user-pay principle. For example, fees
could be updated to reflect losses in purchasing
power or to be better aligned with the costs
imposed by different users.

" Be targeted to reward performance as
recommended in NTPP's proposed performance
bonus program for system preservation investments,
or our proposed competitive programs for system
expansion investments.
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(Near-Term) Financing Recommendation:

Be transparent in establishing new financing
mechanisms

Issuing new federal bonds or establishing and capital-
izing a national infrastructure bank both need to be
recognized as forms of borrowing. The use of general
taxpayer funds should be limited to programs which de-
monstrably generate nationally significant and broadly
based public benefits. Creation of a new special-pur-
pose financing entity does not necessarily address any
of the fundamental performance challenges that con-
front our transportation programs and that have been
explored at length in this report. Consistent with our
overall recommendations, the operations of any new
financing entity need to be clear, specific, and transpar-
ent regarding actual revenue sources and beneficiaries.
Such an entity should also apply rigorous quantitative
performance metrics covering the range of national
interests that need to be balanced, and strive to align
funding sources with the beneficiaries of federal invest-
ments. Finally, establishing a new financing entity must
not be seen as a substitute for moving aggressively to
develop sustainable and adequate sources of revenue
for transportation infrastructure that are supported—to
the maximum extent possible—by well-designed user-
based fees.

(Near-Term) Financing Recommendation:
Implement a mode-neutral freight fee

As discussed elsewhere in this report, a well-targeted
program to address critical freight bottlenecks and im-
prove transport efficiency along critical freight corridors,
networks, or connectors is vital. The soundest basis for
infrastructure investments that improve the perfor-
mance of the entirely private existing freight system is

a new user-based freight fee. The fee structure should
reflect the range of the freight network and the burden
each mode imposes on public infrastructure, as well as
the relative fuel efficiency and/or greenhouse gas emis-
sions of different modes of freight transport. Revenues

from the fee should be applied to projects that have
clear benefits for freight transport.

(Near-Term) Financing Recommendation:
Charge transportation users the costs of their
carbon emissions and recycle those funds

into transportation

As we have noted at different points, the transportation
sector contributes nearly one third of U.S. greenhouse
gas emissions, and therefore needs to play a major role
in policies to reduce climate risks. Effective pricing of
transportation-related carbon emissions is needed to
complement other transportation-related policies on
energy and the environment, such as fuel efficiency
standards and alternative fuels programs. It is likely that
any greenhouse gas cap-and-trade system or carbon
tax adopted in the United States over the next few years
would have at most an initially modest impact on the
price of a gallon of gas. Further analysis is needed to
ensure that the right incentives are in place to motivate
transportation users to reduce carbon emissions. This is
particularly urgent since the evidence shows that trans-
portation as a sector has been one of the fastest grow-
ing contributors to overall carbon emissions. Concern
about a lack of incentives for reducing emissions is one
reason that some observers caution against a premature
commitment to plan for the full substitution of the gas
tax with user-based fees; while gas taxes may not be a
an adequate proxy for road use, they are an appropriate
proxy for pricing carbon emissions and energy

security externalities.

Just as transportation needs to bear an appropriate
share of the abatement burden associated with con-
trolling and reducing greenhouse gas emissions at a
national level, so an appropriate share of revenues from
a new carbon pricing scheme should go toward the
support of transportation infrastructure investments
and operational reforms that produce direct carbon
reduction benefits.
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(Near-Term) Financing Recommendation:

Help states and local governments develop
sustainable funding sources

While NTPP supports a well defined federal focus

on nationally significant infrastructure, there is also a
national interest in supporting and incentivizing state
and local governments to develop sustainable funding
sources for locally significant infrastructure investments.
Historically there has been some evidence that states
have reduced their own funding as federal transporta-
tion grants increased. While states’ revenue sources
vary, the real value of the average state gas tax has
declined by more than 30 percent since the late 1950s.
[t is clear that achieving national performance goals
for our entire transportation system will require that
states and local governments have an ability to
substantially increase revenues for needed infrastruc-
ture investments.

Accordingly, the federal government should facilitate
state and local capacity to develop sustainable, equi-
table, and performance-enhancing revenue streams.
States and localities have a wide range of transporta-
tion investment and revenue-raising options at their
disposal, including private partnerships, fuel and/or
dedicated sales taxes, congestion pricing, developer
fees, toll roads, HOV conversion to HOT lanes, and value
capture from transit development. While the federal
government should not be in the business of prescrib-
ing specific state and local strategies”®, it can remove
impediments and support efforts to use creative financ-
ing tools at the state and local level.* Three concrete
steps the federal government can take in this

regard include:

158 Government Accountability Office. “Highway Public-Private Partner-
ships: More Rigorous Up-Front Analysis Could Better Secure Potential
Benefits and Protect the Public Interest.” Sep. 2008. GAO-08-1149R.

159 Government Accountability Office. “Highway Finance: States’
Expanding Use of Tolling Illustrates Diverse Challenges and Strategies.”
June 2006. GAO-06-554.

Policy Recommendation: Reduce restrictions on
road pricing.

Performance and environmental goals are likely to be
most cost-effectively achieved with the greater use of
variable pricing on congested roadways. The federal
government should remove remaining restrictions to
instituting such policies on the nation’s roadways, albeit
with appropriate controls and oversight measures.

Policy Recommendation: Support efforts by
states to implement direct user charges.

Direct user fees, such as a mileage-based charge, can
improve system performance and represent a critical
tool for states and metropolitan areas to supplement
or eventually replacing traditional revenue sources.
Support should be provided to states or groups of
states piloting new comprehensive user-based fees. This
includes developing specific strategies for garnering
public support and confidence in privacy protections
for users, as well as developing an efficient and reliable
administrative pricing and payment mechanism.

Policy Recommendation: Expand TIFIA credit
support.

With the removal of restrictions on pricing, the TIFIA
program should be expanded to allow for loans that are
paid back with variable pricing tolls on national high-
ways. TIFIA should also adopt the performance metrics
we have proposed to aid in their assessment

of projects.
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Institutional Reforms: The Federal
Interest in Governance, Planning,
Data, and Research

It is difficult to imagine that an entirely new and dra-
matically re-oriented programmatic framework for
transportation investments can be established in the
absence of significant institutional reform at all levels

of government. To realize the benefits of policy and
technology innovations in transportation there must be
parallel institutional innovations. Public sector roles and
responsibilities must be reshaped and reorganized for
effectively planning, funding, building, operating, and
regulating the nation'’s transportation system.160

While there clearly will be some expansion of transpor-
tation capacity in the United States in the near term,
most of our attention and investment now needs to
be focused on rebuilding, reshaping, and modernizing
existing facilities to serve America’s changing trade,
economic, community, energy, and environmental
needs.161 At their core, the key decisions that will need
to be made must center on how we can better use
and enhance the performance of the nation'’s transpor-
tation systems.

Policy Recommendation: Reorganize U.S. DOT
around National Goals

At the federal level, transportation policies and pro-
grams play a key role in meeting national economic,
energy, environmental, and social goals. The U.S. DOT
should be reorganized and more closely linked with
other federal agencies to reflect these interests and

160 Based on a memorandum to NTPP by Lance Grenzeback, January
2009.

161 1) Transportation Research Board'’s National Cooperative Highway
Research Program. “Guidebook for Integrating Freight into Transporta-
tion Planning and Project Selection Processes.” 2007. Report 594. 2) “Rail
Freight Solutions to Roadway Congestion- Final Report and Guidebook.”
2007. NCHRP Report 586.

values. In addition, the organizational structure of

DOT should reflect the reorientation of transportation
programs around broader national goals. Strategic
investments, mode neutrality, performance measures,
and accountability are values that have been largely
absent from past federal transportation programs.
Some lessons may be drawn from the experience of
the Department for Transport (DfT) of the United King-

The organizational structure
of DOT should reflect the
reorientation of transportation
programs around broader
national goals.

dom. Following the filing of the Eddington Report, DfT
undertook to reorganize itself around the sustainability
goals that the report had recommended. Specifically,
DfT moved away from the same sort of modal orga-
nization that currently characterizes the U.S. DOT (and
that reflects the jurisdictions of Congressional commit-
tees) toward an emphasis on national objectives and
places, in order to improve vertical and cross-modal
integration. DfT is now organized by national, city

and regional, and international networks, and around
programmatic functions such as environmental stew-
ardship and climate change. Modal operations and
planning services are organized within this overarching
network principle.

NTPP recommends organizing the U.S. DOT around
national goals. A good first step towards this end
would be to establish modal coordinating mechanisms
within the Office of the Secretary. This would imply an
organizational focus on national connectivity (both
passenger and freight movement), metropolitan acces-
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sibility, energy security and environmental protection,
and safety.'®?

Reorganizing U.S. DOT is necessary, but not sufficient, for
implementing real reform—we must also improve inter-
agency coordination at the federal level. Federal energy,
environmental, and housing policies and investment
decisions have significant impacts on the transportation
sector—just as transportation investments and policies
have had consequences (albeit often unintended ones)
on energy use, environmental impacts and housing
patterns. A new standing interagency coordinating
committee could play a valuable role in helping to en-
sure that the policies and priorities of different agencies
support one another. Interagency coordination could
also identify areas where seemingly minor legislative or
regulatory changes could have major cross-beneficial
impacts. Coordination at the broad programmatic level
could also serve as a model for interagency cooperation
on individual project financing and permitting activi-
ties, thereby addressing a common complaint about the
process for issuing Environmental Impact Statements
under the National Environmental Policy Act, without
undermining the Act’s intent.

In fact, the Obama Administration in March 2009 an-
nounced a new partnership between the U.S. Depart-
ment of Housing and Urban Development (HUD)

and the U.S. DOT. The announced goal of integrating
regional housing, transportation, and land-use planning
and investment through this partnership is a worthy
one, and the NTPP urges the Administration to build on
this initiative by expanding it to include other agencies,
including the Department of Energy and the Environ-
mental Protection Agency.

162 This report has emphasized the critical linkages between transpor-
tation policy, energy security, and climate change. DOT has important
research and regulatory roles in connection with these national goals.
These roles should take on greater importance within DOT, which should
be viewed as a lead federal agency in addressing such issues as fuel

and vehicle efficiency, the development and construction of distribu-
tion infrastructure for alternative fuels, and the enhancement of system
operations management.

Policy Recommendation: Provide Additional
Planning Funds Contingent on Collaboration

Policy Recommendation: Enforce the

Federal Planning Certification Process

With a few exceptions, the transportation planning pro-
cesses that currently exist at the state and metropolitan
levels do not support a strategic, performance-based,
and accountable approach to decision-making. These
planning processes must be reformed. The reach of
metropolitan planning agencies should be extended

to incorporate relevant economic geographies, and

the responsibilities of planning agencies should be
broadened to ensure that (a) transportation planning

is conducted collaboratively across jurisdictional lines,
(b) planning for the preservation of existing systems is
coordinated with their expansion and improvement,
and (c) planning decisions are linked to the achievement
of national goals. Similarly, the planning that occurs in
state transportation agencies must reach across jurisdic-
tional lines so that strategic, performance-based plans
and programs can be developed to serve multi-state
corridors and/or multi-state metropolitan regions. For
example, states and metropolitan areas will need to
work together on improving the performance of the
interstate highway system within cities in order to be ef-
fective in procuring performance bonus program funds
under the new program structure NTPP has proposed.

NTPP proposes two structural changes to enhance inter-
jurisdictional planning. These two changes must be
implemented in concert to have a substantial impact.
First, NTPP recommends making a portion of additional
planning funds, contingent upon greater collaboration
across jurisdictional lines. Note that under NTPP's pro-
posal, planning funds would be covered by a set-aside
within the larger allocation of federal transportation
funds to states and metropolitan areas, as is the case
under the current program structure. Second, NTPP rec-
ommends enforcing the federal planning certification
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process and making eligibility for all federal planning
funds contingent upon this certification.

To the extent that current federal financial support

for transportation planning is not sufficient or flexible
enough to support broader planning efforts by state
agencies or MPOs, it should be expanded. States and
MPOs should be able to apply for additional funding by
simply demonstrating their collaboration across useful
economic units. Where existing state planning and/or
MPO structures do not fit the realities of multi-state cor-
ridors, or of specific metropolitan regions, and cannot
be restructured to do so, multi-jurisdictional agreements
(perhaps led and enforced by state governors) can play
a role setting up a strategic planning process. The goal
is to establish a planning process that engages, and gets
commitments from, all relevant agencies and units of
government, including state agencies. In addition, this
planning process should be used to develop strategic
performance-based transportation plans and programs
that advance the national goals identified in this report.

Conversely, eligibility for federal transportation planning
funds should be conditioned on the ability of state and
metropolitan agencies to carry out their responsibilities
and demonstrate that they can meet objective perfor-
mance criteria. While good performance by transporta-
tion planning agencies at the state and metropolitan
levels should be rewarded with continuing, and in some
cases enhanced, federal support, the consequences

of failing to meet the appropriate standards should be
recognized through the enforcement of federal certifi-
cation processes that are already established by law.

The focus by government at all levels should be on
adequate planning processes, rather than on particu-
lar planning structures. No single structure would fit

all multi-state or metropolitan regions in any case. By
adequate planning processes we mean processes that
support and promote strategic planning across modes,

agencies and jurisdictions, and that link transportation
planning and investment decisions to other key policy
concerns such as land use, housing, energy, and envi-
ronmental impacts.

IMPROVING DATA QUALITY

If available resources have not always been used effec-
tively in the planning arena, in the data arena available
resources are clearly inadequate. The use of quantitative
metrics to evaluate performance and enforce account-
ability depends upon the availability of reliable “real-
time” data. Generally, real-time, actionable data does not
exist in the surface transportation sector. Alternatively, if
the information is collected it is not processed, analyzed,
or distributed in ways that inform decision-making or
improve system performance.

The success of the reform agenda we have proposed
depends on data improvements across the board,
which in turn necessitates a continuous, iterative pro-
cess of improvement as we move towards a system that
increasingly performance-based. The criteria we recom-
mend to distribute funds under our proposed formula
programs, for example, include data from the U.S. DOT
Conditions and Performance Report. This report, though
generally accepted as the best current measure of U.S.
road conditions, depends on highly flawed data from
the Highway Performance Management System (HPMS).
At a minimum, these data sources will need to be re-
fined and overhauled.

However, the problem goes beyond any specific data set
or sources. The Bureau of Transportation Statistics (BTS)
within U.S. DOT has lacked a clearly articulated mission, a
focused and unified purpose, a stable professional leader-
ship, and adequately flexible resources since its establish-
ment. All the powers and responsibilities needed to make
good data available are already present in the original

BTS authorizing legislation (which was modeled after the
statutory framework for the U.S. Department of Labor’s
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Bureau of Labor Statistics). BTS should have the capac-
ity to make forecasts, to analyze the costs and benefits
of system investments and operations, and to measure
and rank performance, but little of this has occurred.
NTPP proposes three reforms that can be accomplished
through a new and improved BTS.

Policy Recommendation: Refocus the mission of
the Bureau of Transportation Statistics

Improving data collection and interpretation requires a
partnership of local, regional, state, and national trans-
portation and transportation planning agencies. U.S.
DOT must assure funding to support these efforts, and
the BTS should assure the reliance and integrity of the
data. BTS’s position in DOT should allow it to offer inde-
pendent advice and guidance about statistical methods
both within and outside the Department, and to assure
the integrity of this information. BTS should focus on the
collection, analysis, and dissemination of information
directly related to system performance. Finally, the Di-
rector of BTS should be required to make regular reports
to Congress and the public.

Policy Recommendation: Acquire relevant data
BTS should acquire information and data, whether from
the private or public sectors. Often the most compre-
hensive information on the utilization and operation of
the nation’s transportation system is collected by private
firms. BTS can contract for data to develop, monitor,
and report on system performance, and to revise and
refine performance metrics. Within the limits of its legal
authority, BTS should take necessary steps to assure the
availability and utilization of all relevant data on system
operations and performance, and on freight and goods
movements, while assuring appropriate legal protec-
tions for sensitive information.

Policy Recommendation: Make better use of
information technology
Information technology (IT) can be used to develop the

data needed to calculate and apply performance met-
rics aimed at advancing national transportation goals.
Throughout the private sector, IT systems have been
used to develop enterprise architectures that measure
performance. Doing the same in transportation is tech-
nologically feasible and would have a transformative
impact on the performance of transportation systems in
the future.

RESEARCH NEEDS

The sponsorship, management and conduct of trans-
portation-related research have long been important
functions of the U.S. DOT. Critical advances in materials,
structural engineering, travel forecasting, and intel-
ligent transportation systems have historically flowed
from research investments authorized by Congress and
sponsored by the Department. A network of university
transportation research centers owes its existence to
federal funding; this network continually generates new
research results while training and graduating the next
generation of transportation experts and managers.

Despite its long history of excellence and leadership,
federally funded transportation research today falls far
short of estimated needs. Research was underfunded
in SAFETEA-LU relative to then widely cited estimates
of need. Under that bill, for example, only 0.9 percent
of the total revenue allocated to highway agencies was
directed to highway research and related technology
development. By comparison, American industry on
average devotes more than 3.3 percent of revenues
from sales to research and development.®® Research
funding in the last two highway reauthorization bills
did not address all of what Congress itself identified as
high priority areas for research investment, and roughly
one-fifth of all transportation research funding was
earmarked. Indeed, several federal research programs

163 Transportation Research Board Research and Technology Coordinat-
ing Committee. “The Federal Investment in Highway Research: 2006-
2009, Special Report 295." 2008.
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were entirely earmarked and some were even “over-
earmarked” in the sense that Congress called for specific
expenditures that exceeded the total funds budgeted
for these programs.'®* Earmarking is especially harm-
fulin research programs, since it often deprives highly
qualified researchers of resources and flexibility to
pursue the opportunities they think are most promis-
ing, while funding organizations that are often newer to
research and therefore less productive.

Policy Recommendation: Target Research to
Support National Purposes

In the next transportation bill, Congress should plan
strategically for federal transportation research invest-
ments that support defined national purposes by
increasing understanding of critical issues, advancing
technology, and disseminating and deploying the
results of federally funded research. Congress should
support fundamental research efforts that have the
potential to provide long-term benefits, even if there
are risks that some research efforts ultimately will not
produce useful results. Federal research funds should be
awarded on the basis of open competition and merit-
based review by qualified peers.

A renewed federal commitment and focus in this area
is critical because a serious need for research exists
with respect to all of the most important themes of
this report. For example, research is needed to advance
the goal of reducing traffic-related deaths and injuries
and to better link transportation system investments to
outcomes in terms of energy consumption and green-
house gas emissions. A much stronger emphasis on

164 Brach, Ann and Martin Wachs. “Earmarking in US Department of
Transportation Research Programs.” Transportation Research A, Volume
39, No. 6 (July 2005), pp. 501-521.

accountability and performance measurement must be
supported by research investments aimed at refining
performance measures and metrics. A concurrent need
is for the funding of in-depth research that evaluates the
effectiveness, efficiency and equity of federal programs
policies and expenditures. Without an improved under-
standing of these issues, it will be extremely challenging
if not impossible to successfully transition to a system
where federal investments in transportation are held
fully accountable for subsequent performance.

Closing Words: A Call to Action

Our nation faces imposing challenges to our economic,
energy, and environmental future. Transportation can-
not solve all of these problems — but none of these
problems can be solved without transportation. In that
spirit, this report is intended to provide a bold vision
for the future of federal transportation policy. We have
come together as a group to call for a clean sweep of re-
form that completely reorganizes federal policy around
specific national goals and performance measures.

We believe that the research, discussions, and writing
we have undertaken provide a strong statement by a
diverse group about the need for fundamental reform
that moves us to a performance-based system.

We hope that Congress and the Administration will
draw heavily upon our work when they seek to reform
transportation policy. But we also know that real reform
cannot occur without strong stands by all interested
parties, and a groundswell of support from the nation.
In the past transportation policy has been pushed
through Congress by finding enough funding to satisfy
everyone — but comprehensive reform will only be pos-
sible if people are willing to compromise on their own
specific needs for the good of the country. At its core
this report calls for a national purpose to supplant nar-
row individual purposes in transportation policy. It is our
sincere belief that Americans will demand nothing less.







Appendices

Appendix A: Other
Environmental Measurements

The environmental impacts of transportation extend
beyond greenhouse gas emissions. Environmental qual-
ity is important not only for the inherent value associ-
ated with having a clean and healthy environment, but
also for human health and welfare, particularly when
considering air quality and water quality issues. Nation-
ally, Congress has expressed the importance of envi-
ronmental quality, and environmental considerations in
transportation, through protections in laws such as the
National Environmental Policy Act (NEPA), the Clean Air
Act (@and amendments), the Clean Water Act, the Safe
Drinking Water Act, the Endangered Species Act, and
others. Transportation laws and regulation, including
SAFETEA-LU, also require environmental considerations
in transportation plans.

While we argue that the most national environmental
concern is greenhouse gas emissions, we recognize that
there is a history of federal interest in other environ-
mental impacts, even if those impacts are primarily or
only felt at a state or local level. To that end, we present
here a brief discussion of various possible performance
measurements for tracking air quality and other issues
including water quality, habitat/ecosystems, wetlands,
and community impacts.

AIR QUALITY METRICS
Air quality is an important consideration for public
health, and Congress has recognized the need to ensure

that transportation plans, programs, and projects are
consistent with meeting regional air quality goals.
Specifically, the Transportation Conformity provisions
of the Clean Air Act require that transportation plans,
programs, and projects do not create new violations of
the national ambient air quality standards (NAAQS), in-
crease the frequency or severity of NAAQS violations, or
delay timely attainment of the NAAQS.®> Since 1991, the
federal Congestion Mitigation and Air Quality Improve-
ment (CMAQ) Program has been a key funding source
for transportation projects that are designed to improve
air quality.%

A challenge in developing a national performance metric
related to air quality improvement for purposes of dis-
tributing transportation funding is the wide diversity of
air quality problems experienced in different parts of the
country. There are several different air quality concerns
that are affected by transportation sources, including
ozone (O,), particulate matter under 10 microns in diam-
eter (referred to as PM-10), particulate matter under 2.5
microns in diameter (referred to as PM-2.5, or fine particu-
late matter), and carbon monoxide (CO). Complicating
the picture is that ozone is not directly emitted by motor
vehicles, but is formed by the combination of “precursor
emissions’, oxides of nitrogen (NOx) and volatile organic

165 The Clean Air Act requirements are found at 42 USC 740-7671. The
Conformity Rule is 40 CFR 93.

166 CMAQ was created by the Intermodal Surface Transportation Ef-
ficiency Act (ISTEA) of 1991, and reauthorized under the Transportation
Equity Act for the 21st Century (TEA-21) in 1997, and again as part of the
Safe, Accountable, Flexible, Efficient, Transportation Equity Act: A Legacy
for Users (SAFETEA-LU) in 2005.
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compounds (VOCs), from vehicles and other sources,
with sunlight. Particulate matter comes directly from mo-
tor vehicle exhaust, but is also emitted by other sources,
and may be formed in the atmosphere by the transfor-
mation of gaseous emissions (i.e, secondary formation).

Potential Performance Metrics
Several potential metrics for air quality consider-
ations are possible:

®  VMT reduced -VMT reduction could serve as an
indicator of air quality improvement, just as with
energy security and greenhouse gas emissions.

® Level of emissions reduced (e.g., kg/day, tons/
year) for carbon monoxide (CO), ozone precursors
— oxides of nitrogen (NOx) and volatile organic
compounds (VOCs) — and particulate matter (PM2.5
and PM10).

= Weighted level of emissions reduced -
Recognizing that it may be valuable to have one
performance metric related to air quality, rather than
individual metrics for each pollutant, a procedure
could be developed to sum or weight the various
pollutants, so that there is one overarching metric
for comparison purposes.

= Contribution toward meeting regional air
quality objectives - Rather than developing
specific measures of travel or emissions reduced as
the performance metric, an alternative approach
would be to examine whether or not the package
of transportation strategies/projects being
proposed for funding contributes toward attaining
or maintaining the national air quality standard of
concern to the area proposing the project.

In the context of a performance-based measures
where CO2 emissions are the primary indicator of
environmental impact of transportation (as NTPP is

recommending), if an additional air quality indicator is
to be added, contribution towards regional air quality
objectives is probably the best of these indicators. The
strengths and weaknesses of this indicator and of the
second best alternative, a weighted level of emissions
reduced, are described, below.

Weighted Level of Emissions Reduced /
Composite Air Quality Score

Strengths. One additional challenge with using reduc-
tions in individual pollutant emissions as described
above is that this measure actually involves five indi-
vidual performance metrics: reductions in CO, VOC, NOx,
PM10, and PM2.5. While each is an output of the MOBILE
model, and can generally be calculated together easily,
the challenge occurs in using these multiple metrics
together. One solution to this problem is to develop a
composite metric of total emissions reductions, or an
“air quality score”.

There are many ways to develop a composite figure of
emissions reductions, and such an approach offers mul-
tiple benefits. This composite emissions benefit figure
does not have to be simply a summation of the reduc-
tions for each pollutant. Rather, the composite figure
could assign weights to each pollutant, which in turn,
would help to address the importance of the pollutant
from the perspective of health implications, or a formula
could be developed that accounts for non-attainment
status or population in the region. Weighting is neces-
sary because quantities of CO are generally about an
order of magnitude higher than VOC or NOx, and so if all
pollutant emissions were summed, CO reductions would
dominate the metric. Similarly, a per mile basis, mass
emissions of PM are roughly one-tenth the level of NOx
and VOC emissions, so adding the pollutants without
weighting will tend to undervalue strategies focused

on PM emissions (such as certain diesel retrofit projects).
Given the importance of reducing PM emissions to
achieve air quality standards in many regions of the U.S,
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some weighting of PM emissions is likely warranted if a
composite cost-effectiveness figure is developed.

For instance, in the 2002 Transportation Research Board
(TRB) study evaluating the effectiveness of the CMAQ
program, the panel considered several different weight-
ing approaches” In presenting the base case results,
the pollutants were weighted as follows—VOCs (1)

+ NOx (4)—on the basis of a damage-value method,
which assigns a weight to each pollutant depending
on the estimated damage it inflicts on affected popula-
tions. Thus, NOx emissions reductions were weighted
four times as great at VOC reductions, in part, recog-
nizing the role of NOx as a precursor of fine particu-
late matter. Direct PM emissions reductions were not
included in this analysis, given that at the time of the
study, PM-2.5 was not regulated, and its levels were not
estimated in emissions analysis studies of CMAQ proj-
ects. CO also was not included, recognizing the limited
number of remaining CO non-attainment areas.

PM is generally regarded as the pollutant with the most
harmful health consequences, even more damaging
than ozone. The California Air Resources Board (ARB)
uses a weighting factor of 20 for PM emissions when
calculating cost effectiveness of projects under the Carl
Moyer Program, a grant program that provides funding
for clean engines and equipment. For NOx and ROG
(reactive organic gases, or VOCs) emission reductions, a
weighting factor of one is used.'®®

167 Transportation Research Board. “Special Report 264: The CMAQ
Program: Assessing 10 Years of Experience.” 2002.

168 Historically, the Air Resources Board (ARB) has treated NOx and ROG
emissions equally. For example, the cost-effectiveness of ARB's regulations
is generally provided in dollars per ton of NOx + ROG, with no weighting
factors. ARB staff also evaluated the relative health benefits of reducing
NOx emissions and reducing PM10 emissions, estimating the monetary
benefits associated with a reduction in premature deaths, asthma related
emergency room visits, work loss days, and minor restricted activity days.
Based on this evaluation, the health benefits of reducing one ton of PM10
outweighed the health benefits of reducing one ton of NOx by about 30
times. ARB settled on a weighting factor of 20 for PM10. Reference: Califor-
nia Air Resources Board. “The Carl Moyer Program Guidelines.” Approved
Revision 2005, Released January 6, 2006. Page I-5.

In addition to accounting for health effects, a weight-
ing method for conducting comparisons of emissions
benefits for purposes of distributing funding nationally
could also take into account other factors, such as sever-
ity of the air quality problem, and population. In fact,
federal CMAQ funds are currently apportioned annually
to each state according to the severity of the air quality
problem and the population of each nonattainment

or maintenance county (based upon Census Bureau
data).® Table 5 below show the weighting factors that
are multiplied by population of the nonattainment or
maintenance area for ozone and/or CO in the apportion-
ment formula.

The weighting factors used for CMAQ apportionment,
along with a weighting for population, could be applied
to a composite air pollution reduction figure to develop
an overall “air quality score” for purposes of distributing
funding. It should be noted that the current CMAQ ap-
portionment formula does not take into account PM-10
or PM-2.5 nonattainment status. Any new composite

air quality score should account for PM, recognizing the
importance of this from a health perspective.

The key strength of an “air quality score” is that it can
account for multiple considerations of importance, and
allow one figure for rating and ranking project propos-
als as part of an overall performance-based funding
approach.

Weaknesses. The primary limitation of a composite air
quality score is the potential complexity of scoring. If
the score accounts for weighted emissions reductions,
population, and severity of the air quality problem

being addressed, as well as factors such as the dura-
tion of air quality benefits (e.g., short-term or long-term
reductions), then the calculation procedures could add
considerably complexity for those seeking to implement
projects and programs with air quality benefits.

169 23 USC 149(b)-(0).
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Table 3: SAFETEA-LU CMAQ Apportionment Weighting Factors

Pollutant Classification At The Time Weighting Factor
Of Annual Apportionment
Ozone (03) or (CO) Maintenance (these areas had to be pre- 1.0
viously eligible as nonattainment areas
- See Section VI)
Ozone Subpart 1 (“Basic”) 1.0
Ozone Marginal 1.0
Ozone Moderate 1.1
Ozone Serious 1.2
Ozone Severe 1.3
Ozone Extreme 1.4
Cco Nonattainment 1.0
Ozone and CO Ozone nonattainment or maintenance 1.2 x O, factor
and CO nonattainment or maintenance

Another challenge is the lack of standardized ap-
proaches for analyzing the emissions effects of many
strategies, particularly strategies that involve trans-
portation pricing, outreach and marketing, and travel
demand management elements. This is a general
weakness of any emissions analysis (not specific to a
composite emissions figure), but is worth noting here
as a limitation. For instance, within the CMAQ program,
although most project analyses involved a quantita-
tive assessment, many projects only listed a qualitative
assessment of emissions benefits.”® Perhaps more
troubling from the perspective of conducting analy-
ses for funding decisions is that the assumptions and
methodological rigor of the quantitative analyses varies

170 See Federal Highway Administration’s CMAQ Database. Available at:
http.//www.fhwa.dot.gov/environment/cmagpgs/index.htm

considerably.”! Under a competitive program for receiv-
ing grant funding, the methodologies and assumptions
used by states, MPOs, and other for the analysis would
need to be reviewed for consistency, and standard-
ized or minimum standards for analysis would likely

be required. This, in turn, might inadvertently serve to
discourage innovative proposals if standardized assess-
ment procedures have not been established.

171 State and local transportation and air quality agencies may conduct
CMAQ-project air quality analyses with different approaches; FHWA
does not specify the emissions reduction methodologies to be used.
However, FHWA stipulates that every effort should be taken to ensure
that determinations of air quality benefits are credible and based on a
reproducible and logical analytical procedure for inclusion in FHWA's
national CMAQ database. See FHWA Memorandum. October 31, 2006.
“Guidance on the Congestion Mitigation and Air Quality Improvement
Program Under the Safe, Accountable, Flexible, Efficient Transportation
Equity Act: A Legacy for Users.” Page 25.
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Contribution toward Meeting Regional Air
Quality Objectives

Strengths. The last metric under consideration for air
quality is to simply conduct an analysis for each project/
program proposal to determine whether or not the
project or program helps contribute toward attaining
or maintaining the NAAQS of concern in the specific
area where the project is being proposed. The metric is
simply a "yes” or “no” response, or could involve a tiered
rating structure, based on an emissions analysis for the
proposed project or program (e.g., “high benefit”, “low
benefit’, “neutral”, “adverse effect”). There are several
benefits to this approach.

First, it is intuitive, and easy to understand.

Second, it relates directly to the specific air pollutants
of concern in each area where project proposals are
being considered for funding. For instance, in a metro-
politan area such as Dallas, which is a moderate nonat-
tainment area under the 8-hour ozone standard, the
analysis would consider whether or not the proposed
package of projects helps contribute toward ozone
reduction. Meanwhile, a proposed funding program

in Salt Lake City, Utah would consider whether or not
the package of projects contributes toward reduction
of PM-10 and does not increase CO, since this region

is designated as nonattainment for PM-10 and mainte-
nance of CO.

Third, detailed emissions analysis and modeling may
not be required. In some cases it may be appropriate
to conduct a qualitative analysis. The analysis would
be simpler, and quicker to conduct. It also likely allows
more flexibility to experiment with innovative ap-
proaches where air quality analysis techniques are not
well established.

Weaknesses. There are several weaknesses associated
with this form of performance metric.

First, a simple “positive” or “negative” rating does not ac-
count for the magnitude of emissions benefits. A one kg
reduction in a pollutant is treated equally as a 1,000 kg
reduction. This metric also does not directly address the
level of benefits in terms of ultimate health effects, since
it does not account for population exposure or other
factors that influence social benefits. However, a tiered
structure of ratings could potentially address this issue.

Second, it does not allow for a detailed ranking of fund-
ing proposals, but simply serves as a sort of screening
mechanism to determine whether or not a proposal is
contributing toward air quality goals.

Finally, it will be more difficult for regions with multiple
air quality problems to demonstrate improvement for
each pollutant of concern. It is important to note that
although every project in a nonattainment or mainte-
nance area must be in “conformity”, this does not mean
that projects cannot result in increased emissions. To
meet conformity, the project must be from a conform-
ing Plan and Transportation Improvement Program
(TIP), and may need to conduct “hot spot” analysis, in
some circumstances. Consequently, there may be some
projects or packages of projects that increase emissions,
but are still meet required conformity tests. This metric
examines the contribution toward meeting regional air
quality objectives by reducing pollutants of concern.

OTHER ENVIRONMENTAL ISSUES

A wide range of other environmental issues, including
water quality, habitat/ecosystems, wetlands, and com-
munity impacts can be addressed in a performance
measure framework for evaluating project proposals. In
developing environmental performance measures for
use in determining funding of project proposals, it is im-
portant to recognize that specific environmental issues
differ across different parts of the country, depending
on topography, climate, water resource issues, and other
factors. Therefore, developing one set of specific, quan-
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tifiable metrics may not be feasible or appropriate. For
instance, while net acreage of wetlands is a potentially
important national performance metric'’?, this may not
be an issue in desert areas of Arizona, or other climates
and locations where there are few wetlands. Similarly,
the nature of habitats varies widely across the nation,
and developing specific measures of different types of
wildlife and vegetation affected (e.g., birds, small mam-
mals, native vegetation) may be too specific for use in a
national performance measure framework for compar-
ing project impacts.

A further challenge is that much of this type of environ-
mental analysis may need to occur at the NEPA stage,
when a project proposal has already undergone exten-
sive analysis, and may not be available for all projects or
programs being submitted for consideration for competi-
tive funding. In some cases, no analysis of environmental
impacts may be readily available, so new analyses would
need to be conducted. This is particularly true of pro-
grams that involve travel demand management (TDM),
pricing, bus replacements, and other strategies that do
not involve construction of new infrastructure. If the
funding program that is established focuses on energy
and climate change issues, presumably many of the proj-
ect/program proposals will focus on strategies that do
not involve major new highway or transit capacity, and
will have limited other environmental effects.

POTENTIAL PERFORMANCE MEASURES

Given the wide diversity of environmental issues faced
across the nation, this section briefly identifies environ-
mental issues for consideration in the performance mea-
sure framework, and potential performance metrics.

172 FHWA committed under the Federal Clean Water Action Plan to
provide compensatory mitigation on Federal-aid highway projects

that results in a net increase of wetland acreage of at least 50 percent
over a 10-year period from 1996 to 2006, and used this metric as one of
its national performance measures in its Environmental Performance
Measures Report. See: http://www.fhwa.dot.gov/environment/perform/
index.htm.

Water Quality

Water quality is broadly recognized as an important is-
sue for human health (i.e, for maintaining clean drinking
water), as well as for the health of fish and other aquatic
wildlife. In the early 1970's, a growing awareness of the
potential for water-quality degradation due to highway
runoff resulted in the enactment of environmental laws,
executive orders, and policies that protect water quality.
The acts and their requirements in relation to highway
runoff include the following:

1. The National Environmental Policy Act (NEPA) and
the Clean Water Act of 1972, as amended hold
federal decision makers accountable for activities
having the potential to impact features of the natural
environment-in particular, water quality (Bank, 1993).

2. The National Pollutant Discharge Elimination System
(NPDES) regulates stormwater discharges and
requires NPDES permits in certain circumstances.

It also requires discharge permits for industrial
and municipal (point source) effluents containing
pollutants. Effluent regulations include
characterization of stormwater runoff, possibly
originating directly from highways and the
construction and maintenance of the

highway systems.

3. The Nonpoint Source (NPS) Management Programs,
Clean Water Act, Section 319 also promotes the
implementation of best management practices
regarding highway runoff, as a potential nonpoint
source pollutant of surface and ground water.

4. The Department of Transportation (DOT) National
Transportation Policy (NTP), the Federal Highway
Administration (FHWA) Environmental Policy
Statement (EPS), and the Intermodal Surface
Transportation Efficiency Act (ISTEA) through
SAFETEA-LU specify increased environmental
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responsibilities for policies and programs developed
by federal and state transportation agencies.

5. The Coastal Zone Act Reauthorization Amendments
(CZARA) regulate highway-runoff water quality and
its environmental impacts in coastal areas.

6. Other legislation such as the Safe Drinking Water
Act, the Endangered Species Act, the Resource
Conservation and Recovery Act, and The National Wild
and Scenic Rivers Act also contain provisions that may
pertain to the water quality of highway runoff.

There are a number of potential performance mea-
sures relevant to water quality at a state or regional
level, including compliance with National Pollut-

ant Discharge Elimination System (NPDES) permit
requirements,”? and tracking of efforts to minimize
runoff, such as through characterization of the percent
of runoff treated through bioswales or assessing com-
pliance in implementation of an erosion and sediment
control plan for all transportation construction sites."
However, these metrics are not well geared toward as-
sessments of specific project proposals.

Potential metrics that could be used in a framework
of evaluating projects for competitive award of
funding include:

®  Change in amount of impervious surface — This has
been used as an indicator in some DOT efforts to
make broad assessments of watershed health. For

173 North Carolina Department of Transportation and Maryland State
Highway Administration (SHA) operate systems that can report on the
percentage of construction sites in compliance. Washington DOT's
system allows analysis of trouble areas, to identify where supplementary
education and technical assistance may be needed.

174 Maryland SHA has also begun to characterize the extent to which
the agency is minimizing runoff pollution and wastewater from
infrastructure, through characterization of the percent of runoff treated
through bioswales. The agency also tracks and is continuously improv-
ing maintenance and performance of previously constructed stormwa-
ter treatment BMPs in the ROW.

instance, Maryland State Highway Administration
has developed a schema accounting for amount of
impervious surface created and runoff water treated
from such surfaces. Washington State DOT calculates
the amount of impervious surface in the watershed
when deciding the viability of wetland restoration
investments therein. This could be calculated on a
project-based level.

= Contribution to reduced runoff pollution and
wastewater from transportation infrastructure -
This metric could account for implementation of
mitigation and enhancement elements, and thereby
encourage inclusion of these elements into project
proposals for funding.

Habitat and Ecosystems, including Wetlands
and Wildlife

Habitat and ecosystem effects are important impacts
of the transportation system as a whole, and often are
important considerations in individual transportation
investment decisions. A wide range of potential metrics
can be used to assess habitat and ecosystem

effects, including:

® Preservation or loss of high-quality wildlife habitat
(i.e, total acres affected, type, such as wetlands, old-
growth forests, grasslands);

= Elimination or mitigation for culverts that block
fish passages;

= Minimization of habitat fragmentation;

®  Effects on wildlife mobility from wildlife crossings

For purposes of developing a metric for use in evalua-
tion proposed projects for funding, a general qualitative
metric could be developed termed “Preservation/ en-
hancement of habitat”, which could account for various
considerations listed above.
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Noise and Other Community Impacts

Noise, and other community impacts (often consid-
ered the "human environment”) are also important
considerations that must be analyzed as part of NEPA
documents for transportation projects. Historically,
community impacts have sometimes been overlooked
in project decision-making; however, these issues are
very important to people, and therefore, it is valuable to
include some measures of community impacts as part
of the environmental evaluation framework. Typically,
community impacts are considered in the following
categories!”

® Sociocultural effects (e.g.,, community cohesion,
impacts on community facilities and cultural
resources)

® Safety/health (e.g., effect on crime and sense of
safety, emergency response, bicycle/pedestrian
safety)

= Sensory/aesthetic effects (e.g., noise, vibration,
viewshed, community focal points)

= Displacement of businesses, residents, community
facilities, and/or farmland

®  Economic effects (e.g, effects on property values, tax
base, access to businesses)

= [and use effects (e.g., change in accessibility,
consistency with future land use plans)

= Mobility/accessibility (e.g., access to businesses,
travel patterns, connectivity)

Just like the other types of environmental effects noted
above, these impacts may vary widely in their scope,

175 Federal Highway Administration. “Community Impact Assessment:
A Quick Reference for Transportation.” 1996.

making it difficult to come up with specific quantitative
measures of each effect. Some quantitative evaluation
metrics, however, are being developed to assess what
has historically been more qualitative analyses of issues,
such as community cohesion.”®

Specific community impacts will need to be identified
as part of a project’s NEPA analysis, and approaches to
avoid, minimize, or mitigate for adverse impacts should
be considered, as well as enhancement opportunities
during the environmental review process. Consequently,
a simple set of “yes-no” measures, or a simple tiered rat-
ing scale (e.g. high positive impact, low positive impact,
neutral, low adverse impact, high adverse impact) could
be used as part of the performance evaluation. These
might include addressing the following questions:

® To what extent does the proposal affect community
cohesion, interaction, and access, accounting
forissues such as displacement of residents and
businesses?

® To what extent does the proposal affect sensory/
aesthetic conditions?

= To what extent does the proposal encourage land
use change consistent with plans?

SUMMARY OF OTHER

ENVIRONMENTAL METRICS

In summary, there are a wide range of energy and
environmental issues that can be considered as part of a
framework for building performance measures into the
selection of projects for funding. Although several of
these considerations, including energy security, green-
house gases, and air quality are linked, they each have
unique attributes, which suggests the need for indepen-
dent performance measures. Table 4 below provides a

176 Cambridge Systematics, NCHRP Project 8-36. “Improved Methods
for Evaluating Social, Cultural, and Economic Effects of Transportation
Projects.” Transportation Research Board, 2008 (in draft).



Appendices: Restoring Vision and Effectiveness to American Transportation Policy

Table 4: Summary of Potential Additional Environmental Performance Metrics

Air Quality

Other Environ-
mental Effects

u  VMT reduced

®  Criteria pollutant emis-
sions reduced (e.g., kg/
day or tons/year of CO,
NOx, VOC, PM2.5, PM10)

= Composite measure of
total emissions reduced

= Contribution toward
attaining/maintaining air
quality standards

Contribution toward
Attaining / Maintaining Air
Quality Standards
(positive, neutral, negative)

Or

Composite air quality score,
reflecting weighted emis-
sions reductions

Estimate changes in travel
characteristics (VMT, speeds,
etc.) and vehicle fleets; may
be based on travel demand
modeling, sketch planning
tools, or other approaches.
Use MOBILE model or
MOVES model (or similar
outputs) to estimate criteria
pollutant effects

For monitoring, conduct
similar assessment, based
on collected data (e.g., tran-
sit ridership, surveys, etc.)

Multiple potential measures
considered for various types
of environmental effects

Tiered scale:
Water quality:

= Change in impervious
surface area

®  Contribution to reduced
runoff pollution and
wastewater

Habitat & Ecosystems

u  Preservation/ enhance-
ment of habitat

Community Effects

= Effects on community
cohesion, interaction,
and access

=  Effects on noise,
vibration, and aesthetics

= Encourages land use
change consistent
with plans

Determination of effects
would need to be conduct-
ed based on an environ-
mental scan of the proposed
package of projects, and us-
ing a standardized scale for
rating performance. In some
cases, GIS and project-level
environmental analyses, if
available, would be a basis.

For monitoring, environ-
mental management
systems or other track-

ing procedures could be
established to assess effects
periodically
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summary of the various metrics considered, as well as
procedures that would be used for forecasting and moni-
toring performance. The measures include both quantita-
tive metrics and qualitative ratings of performance.

In regard to establishing an appropriate performance
measure framework that accounts for these energy and
environmental issues, several observations are noted
below.

Nature of Forecasting and Assessing Project
Impacts. It is important to note that metrics to be used
for purposes of rating or ranking proposed projects (or
packages of strategies, projects, and programs) for fund-
ing purposes will differ from performance measures
that are typically used to assess a region or state’s own
progress in meeting environmental goals. System-wide
measures, such as per capita measures (e.g., VMT per
capita) are less useful, while measures that examine the
impacts of the specific set of projects being proposed
in comparison to a baseline are important. This analy-
sis typically requires some reasonable assessment of a
baseline forecasts, and a specific analysis of the forecast
benefits of the proposed package of projects. Monitor-
ing data, such as total VMT, fuel consumption, or air
quality concentrations within a region or state, typi-
cally cannot be used to assess the on-going effects of
funded projects. Aggregate measures are influenced by
many factors beyond the strategies themselves, such as
fuel prices, economic growth, and demographic factors.
As a result, examining the effects of implemented proj-
ects typically will require some data collection to assess
travel changes, speed changes, or other direct effects of
the projects being implemented (e.g., through surveys,
before-and-after studies, etc.), and this information will
then used to calculate estimated effects on energy con-
sumption, GHG emissions, or air pollution effects.

Limitations of Existing Travel and Emissions Analy-
sis Tools. The use of performance metrics will require

use of travel and emissions analysis tools, many of
which are known to have limitations for analyzing cer-
tain types of transportation strategies. Travel demand
forecasting models use a variety of inputs on the trans-
portation network, demographics, destinations, land
uses, and economic conditions, and vary substantially
in their technical capabilities. Many cities and urban
regions use models that do not explicitly account for
travel made by foot, bike, or transit. While some models
incorporate feedback mechanisms between land use
changes, transportation networks, and auto ownership,
others do not. Consequently, the capability to assess
the impacts of land use strategies, and non-traditional
transportation programs, such as incentives, outreach
programs, and traveler information is limited. Off-mod-
el, sketch planning analyses or other approaches may
be needed. In addition, emissions models, including
MOBILES6, are known to have some limitations in analyz-
ing the effects of strategies that reduce traffic conges-
tion levels. EPA's MOVES model addresses some of
these limitations, but a thorough analysis may require
more data inputs.

Need to Specify Appropriate Data Collection and
Analysis Methods. In order to compare investments
across geographic areas, the outputs of models used

in different areas should be comparable. Given the
recognition that models differ in their capabilities, and
the fact that some transportation strategies cannot be
analyzed effectively in traditional travel demand fore-
casting models, there is a need to ensure that appropri-
ate assumptions and methodologies are used, even in
cases where sketch planning analyses are applied. This is
a somewhat challenging task, as can be seen from a re-
view of project analyses of emissions effects conducted
for the CMAQ program. Although the lack of rigorous
analysis requirements from FHWA may have contributed
to wide diversity of approaches, a recent analysis of a
sample of CMAQ funded projects found a wide range of
assumptions and analysis procedures used, often with
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limited documentation or data to support assumptions
regarding travel impacts of proposed projects. If fund-
ing may be tied to the forecast energy and emissions
benefits of projects, it will be important to apply a more
rigorous standard to the analyses. This may require more
administrative time for the federal agencies overseeing
the new funding program, and require more technical
support and tools development to ensure adequate

analyses. At the same time, it will be important to ensure
that the requirements are not onerous to the extent that
they discourage participation.

As mentioned in the body of this report, none of these
metrics are meant to substitute for existing federal en-
vironmental requirements under the National Environ-
mental Policy Act, Clean Air Act, or the Clean Water Act.
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Appendix C: Understanding
the Models

NETWORK UTILITY

Traditional operations research identifies connectivity as
a key input to accessibility, where a network has higher
accessibility when it is better connected. Note that

this type of accessibility is based on the design of the
network and not necessarily the opportunities avail-
able within identified network isochrones. Measures of
network connectivity include:

The number of roadway links divided by the num-
ber of roadway nodes: A higher index means that trav-
elers have increased route choice, allowing more direct
connections for access between any two locations.

A Directness index can be calculated by dividing direct
travel distances by actual travel distances. For example,
if the network is well connected, people can travel
nearly directly to destinations, resulting in a low index. If
the network has many turns or unconnected dead ends,
people must travel farther to reach destinations, result-
ing in a higher index.

Nodal degree: A network can be represented by a
connectivity matrix, which expresses the connectivity
of each intersection with adjacent intersections. The
number of columns and rows in this matrix is equal to
the number of intersections in the network and a value
of 1is given for each cell where there is a connected
pair and a value of O for each cell where there is an un-
connected pair. The summation of this matrix provides
a very basic measure of accessibility, also known as the
nodal degree.

Total connectivity can be defined by a total connec-
tivity matrix. The connectivity matrix used to develop
nodal degree does not take into account all the possible
indirect paths between nodes. Under such circum-

stances, two nodes could have the same degree, but
may have different total connectivity. To consider this
attribute, total connectivity can be used to calculate
the total number of paths in a network, which includes
direct as well as indirect paths.

MAXIMUM UTILITY OR LOG SUM MEASURES
FOR ACCESSIBILITY

Log sum measures have characteristics similar to those
based on the gravity model; however, they are more
comprehensive since they incorporate the typical dis-
tribution of travel distances. Technically, the maximum
utility approach uses discrete choice models of travel
choice and is based on the multinomial logit (MNL)
mode choice model. This model is commonly used to
model mode split in a metropolitan region. MNL models
are also common in marketing, where companies iden-
tify target markets through models of consumer choice.

This type of measure is based on an individual's per-
ceived utility for different travel choices and combines
the impedances of distance, travel time, and costs,
among many others associated with traveling between
different markets and social characteristics."”” In other
words, the log sum measure allows for longer or farther
trips as the utility associated with the trip is based on
more than disutility of distance alone.

These models also allow for aggregation across dimen-
sions, which is important for program evaluation. Where
a cumulative opportunities measure can show access to
jobs only or access to universities only for one specific
population or by zone, the log sum measure can be ag-
gregated to include a distance parameter, mode choice
parameter, time of day (peak or off-peak, for example),
as well as for any and/or “all” trip purposes considered.
The output is then one accessibility measure based

on the combined probability of selecting zone Z1 for

177 Development of an Urban Accessibility Index: Formulations, Ag-
gregation, and Application.
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Figure 13 : Utility-Based Accessibility Values for Social-Recreational
Trips using the Highway Mode at Peak Travel Time
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Development of an Urban Accessibility Index: Formulations, Aggregation, and Application. The University of Texas at Austin.

residence, and selecting mode M1 during time of day T1
to pursue a trip purpose P1.7¢

Note that while an aggregate measure can be shown for
one or more dimensions, for example, accessibility for
all trip purposes using the highway mode at peak travel
time, disaggregate measures can also be shown, for
example, accessibility values for social-recreational trips
using the highway mode at peak travel time (Figure 2).
Additionally, one summary measure of accessibility can
be developed: accessibility for all regions or zones, for all
times of day, for all modes, for all trip purposes.

In Figure 13, note that the urbanized or downtown areas
where most people work and that are well-served by
the highway system have relatively high levels of acces-
sibility in some cases; however, outlying areas also show
high accessibility levels, since park lands were used as
the proxy for recreational trips."”?

Although the number assigned by the utility-based
accessibility model is dimensionless, it allows for a base
accessibility number to be developed for a region and
then compared to forecasts based on the transportation
program proposed.

178 Development of an Urban Accessibility Index: Formulations, Ag-
gregation, and Application. Equations 3.15, 3.16, 3.17,and 3.18.

179 Development of an Urban Accessibility Index: Formulations, Ag-
gregation, and Application.
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In a study completed for the Texas Department of Trans-
portation (TxDOT), the accessibility metric was calibrat-
ed on a scale from 0 to 1, which allows for comparisons
across regions. ' Additionally, the measure of accessibil-
ity can be divided by the sensitivity of cost in the region.
Mathematically, this is the coefficient of the cost variable
in the MNL model. This transforms the accessibility of a
metropolitan area, for example, to the cost of living in
that metropolitan area.”®’

A utility-based measure (based on MNL model) provides
the only model of metropolitan accessibility that reveals
actual travel choice across various dimensions. As such,
this is the best measure of urban accessibility. Measures
of minimum travel time as well as measures of land

use alone (not discussed in detail in this report) are not
recommended since they do not capture the interac-
tion between land use and transportation with respect
to traveler choice.

THE MNL MODEL

The log sum multinomial logit (MNL) model is a sophis-
ticated model that reflects how people actually make
choices within a specific metropolitan region and can
be run on a standard personal computer. Accessibility
measures derived from the MNL model include utilities
associated with each choice parameter and are based
on actual regional travel patterns from data that MPOs
already collect. The MNL model is driven by transporta-
tion choices and can be used to show changes in access
based on projects programmed in a region, which are
already modeled to consider future travel demand.
While complex, this is a standard choice model used in
marketing and is common place in transportation plan-
ning because of its application for regional

mode choice.

180 Development of an Urban Accessibility Index: Formulations, Ag-
gregation, and Application.

181 Dr.Chandra Bhat. The University of Texas at Austin. Phone interview.
Aug 7,2008.

= Utility-based accessibility measures include
four dimensions:

= Spatial

= Modal

= Trip type (work, non-work, etc.)

= Time of day (peak versus off-peak).

Applying this model allows for the development of

an aggregate measure, which can serve as one single
regional measures of accessibility: for all zones, modes,
trip types, and travel times. It should be noted that the
accessibility measure is dimensionless and most ap-
plicable for comparing changes within a transportation
program rather than across programs or metropolitan
areas. Additionally, a utility-based measure will not be
applicable for non-urbanized areas; however, Section 6:
National Connectivity will better address accessibility in
rural regions.

For measures of basic metropolitan accessibility, the fol-
lowing aggregations are suggested for urbanized areas
within a state:

® A peak-period regional accessibility measure - for all
zones, all modes, and all non-work trips during peak
periods, and

= An off-peak regional accessibility measure - for all
zones, all modes, and all non-work trips during off-
peak periods.

Access to varying social opportunities as well as
regional services is an important component of
accessibility as well as access for certain populations
or groups. A utility-based measure can be used to
disaggregate non-work trips to show opportunities
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to health care alone, for example. It should be noted
that much less data are available for these social and
recreational opportunities, and that the TxDOT research
used access to parklands as a proxy for recreation.
Impedances for other social opportunities can certainly
be estimated, however, and relevant market chares can
be applied. For example, the TxDOT research provides
examples of accessibility measures for shopping trips,
where more data are available.

To supplement measures of regional accessibility,
cumulative opportunities isochrones can also

be applied to show access to the other social
opportunities. It should be noted, however, that
the intent of these measures is to show the effect
of transportation on accessibility. While land-use

decisions will have longer-term effects on access and
should be considered, it is essential not to ignore
transportation enhancements in the promotion og
land use changes.

The utility-based MNL model recommended for

a regional measure of accessibility will include

the disutility of traffic congestion, for example, on
limiting accessibility without adequately providing for
transportation modes that people within the region
actually use. While congestion is an important input to
the accessibility measure, we would like to underscore
the importance of continuing to report on basic
measures of congestion in the short-term, especially
until accessibility measures are better understood and
more widely implemented.
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