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PREAMBLE

This report is a product of a bipartisan Commission of 16 members of diverse expertise
and affiliations, addressing many complex and contentious topics. It is inevitable that
arriving at a consensus document in these circumstances entailed innumerable
compromises. Accordingly, it should not be assumed that every member is entirely
satisfied with every formulation in the report, or even that all of us would agree with
any given recommendation if it were 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, national security, and
environmental challenges that the energy issue presents to our nation.
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KEY RECOMMENDATIONS

1. ENHANCING OIL SECURITY

* Increase and diversify world oil production and expand global network of strategic petroleum reserves.

» Reform and significantly strengthen vehicle efficiency standards.

e Provide $3 billion over ten years in manufacturer and consumer incentives for domestic production and
purchase of efficient hybrid-electric and advanced diesel vehicles.

2. REDUCING RISKS FROM CLIMATE CHANGE

e Establish a mandatory, economy-wide tradable-permits program to limit greenhouse gas emissions while
capping initial costs at $7 per metric ton of CO,-equivalent reduction.

e Link further U.S. action to developed and developing nation commitments.

3. INCREASING ENERGY EFFICIENCY

e Update and expand efficiency standards for new appliances, equipment, and buildings to capture additional
cost-effective energy-saving opportunities.

* Integrate improvements in efficiency standards with targeted technology incentives, R&D, consumer
information, and programs sponsored by electric and gas utilities.

* Pursue cost-effective efficiency improvements in the industrial sector.

4. ENSURING AFFORDABLE, RELIABLE ENERGY SUPPLIES
* Natural Gas: expand and diversify supplies of this critical resource
- Adopt effective public incentives for the construction of an Alaska natural gas pipeline.
- Encourage the siting and construction of liquefied natural gas (LNG) infrastructure.
e Advanced Coal Technologies: ensure a future for the nation’s most plentiful energy resource
- Provide $4 billion over ten years in public incentives for integrated gasification combined cycle (IGCC) coal
technology and for carbon capture and sequestration.
- Provide $3 billion over ten years in public incentives to demonstrate commercial-scale carbon capture and geologic
sequestration at a variety of sites.
e Nuclear Energy: address the obstacles
- Fulfill existing federal commitments on nuclear waste management.
- Provide $2 billion over ten years from federal energy research, development, demonstration, and deployment budgets
for demonstration of one to two new advanced nuclear facilities.

- Significantly strengthen the international non-proliferation regime.
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e Renewable Energy Sources: tap America’s technological potential
- Increase federal R&D funding for renewable electricity technologies by $360 million annually.
- Expand and extend from 2006 through 2009 the federal tax credit for electricity production from non-carbon energy
resources.
- Support efforts by the Federal Energy Regulatory Commission (FERC) to address the need for better integration of
intermittent renewable resources (such as wind and solar power) into the interstate grid system.
- Establish a $1.5 billion program over ten years to increase domestic production of non-petroleum renewable

transportation fuels.

5. STRENGTHENING ESSENTIAL ENERGY SYSTEMS

e Reduce barriers to the siting of critical energy infrastructure.

* Protect critical infrastructure from accidental failure and terrorist threats.

e Support a variety of generation resources — including both large-scale power plants, small-scale “distributed”
and/or renewable generation — and demand reduction (for both electricity and natural gas) to ensure
affordable and reliable energy service for consumers.

e Encourage increased transmission investment and deployment of new technologies to enhance the availability
and reliability of the grid, in part by clarifying rules for cost-recovery.

e Enhance consumer protections in the electricity sector and establish an integrated, multi-pollutant program
to reduce power plant emissions.

6. DEVELOPING ENERGY TECHNOLOGIES FOR THE FUTURE

e Double federal government funding for energy research and development, while improving the management
of these efforts and promoting effective public-private partnerships.

* Increase incentives for private sector energy research, development, demonstration, and early
deployment (ERD?).

e Expand investment in cooperative international ERD” initiatives and improve coordination among relevant
federal agencies.

* Provide incentives for early deployment of (1) coal gasification and carbon sequestration; (2) domestically
produced efficient vehicles; (3) domestically produced alternative transportation fuels; and (4) advanced

nuclear reactors.
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INTRODUCTION AND
SUMMARY OF RECOMMENDATIONS

This report recommends a revenue-neutral package of measures designed to ensure
affordable and reliable supplies of energy for the twenty-first century while responding
to growing concern about energy security and the risks of global climate change driven
by energy-related greenhouse gas emissions. Through these recommendations and
associated analysis, the Commission seeks to establish a constructive center in the often
polarized debate over national energy policy.

This report presents key findings from an
intensive, three-year effort to develop consensus
recommendations for future U.S. energy policy. Bringing
together a diverse and bi-partisan group of leaders from
business, government, academia, and the non-profit
community, the National Commission on Energy Policy
has sought to establish a constructive center in the often
polarized debate about energy and to advance a
coherent strategy for meeting the energy challenges of
the 21* century that has the economic, environmental,
and political integrity to overcome the current stalemate

in national energy policy.

KEY CHALLENGES

The challenges that must be addressed are at
once familiar and new. Long-standing anxieties about the
nation’s underlying energy security have resurfaced at a
time of record high oil and gas prices and in the wake of
the largest cascading power outage in U.S. history. Recent
developments in world oil markets, including rapid
growth in global demand and the emergence of terrorist
threats to oil facilities, are bringing new urgency to
perennial concerns about the nation’s exposure to oil
price shocks and supply disruptions. Similar price and
supply concerns increasingly apply to natural gas markets
where sustained price increases and extreme volatility
have begun to signal a steadily widening gap between
domestic supply and demand for this economically and
environmentally valuable fuel. At the same time, the
uncertain state of restructuring efforts in the nation’s
electric industry is prompting urgent questions about the

prospects for needed investment in an infrastructure that
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is essential to nearly every facet of modern life.

All of these issues present formidable
challenges in their own right, even as the inability of the
108" Congress to pass comprehensive energy legislation
in 2003 and 2004 demonstrated the political difficulty of
addressing them. Meanwhile, the overall picture is vastly
complicated by the inescapable linkages between energy
production and use and the environment. In particular,
the risk of global climate change from emissions released
by fossil fuel combustion will exert a profound influence
on the world’s energy options and choices over the
decades ahead. In this context, the old notion of energy
security acquires new dimensions. Reliable access to the
energy resources needed to support a healthy economy
remains the core imperative, but in the 21% century
energy security also means reducing the macroeconomic
and terrorism-related vulnerabilities inherent in the
current geopolitical distribution of oil supply and
demand and coming to grips with the environmental

impacts of the current energy system.

GOALS

The pages that follow set forth the Commission’s
specific recommendations for addressing these linked
objectives, beginning with oil security and climate
change risks — arguably two of the most difficult issues
for U.S. energy policy. Thus, the first chapter of this
report describes a package of measures designed to
improve U.S. oil security by increasing global oil supply
and reducing growth in domestic demand. The next
chapter proposes a mandatory, economy-wide tradable-

permits system for limiting emissions of carbon dioxide and



other greenhouse gases. The third and fourth chapters
describe a set of complementary proposals for, on the
one hand, substantially improving energy efficiency
throughout the economy (i.e., in buildings, equipment,
industry, and transportation) and, at the same time,
promoting energy supply options that advance a number
of cross-cutting policy objectives, from reducing the
nation’s exposure to resource constraints and supply
disruptions to reducing climate change risks.

Specifically, Chapter IV recommends a number
of policies to help ensure adequate supplies of natural gas
and to promote the expanded deployment of low-carbon
energy alternatives — including advanced coal
technologies with carbon sequestration, next-generation
nuclear technology, and renewable sources for electricity
production and transportation fuels. Recognizing that a
robust and resilient energy infrastructure and healthy
markets provide the necessary foundation for ensuring
continued access to needed energy resources, Chapter V
addresses the need to site critical infrastructure, protect
key energy facilities from terrorist attack, and improve the
performance and reliability of the nation’s electricity
system. Finally, the Commission recognizes that
continued technological advances are essential to ensure
that clean, secure, and affordable energy will be available
in the quantities required to sustain long-term economic
growth for the United States and the world. In Chapter
VI, the Commission therefore recommends that the
federal government promote technology innovation in
both the public and private sectors by significantly
expanding and refocusing federal energy research and

development programs.

POLICIES THAT WORK TOGETHER

It is important to emphasize that the
Commission’s various recommendations were designed
to be mutually reinforcing and are intended to function
as a package. Each component of that package is the
product of extensive discussions and rigorous analysis,
informed by many of the nation’s top energy experts. The

resulting consensus is a product of detailed technical

exploration, substantive debate, and principled
compromise. Early on, Commissioners agreed that a
strong economy, affordable energy, and adequate energy
supplies were essential prerequisites for tackling all other
policy objectives; that markets — appropriately regulated
— should be relied upon wherever possible to produce
the most efficient solutions; that policies must be
designed and implemented with great care and due
appreciation for the law of unintended consequences;
and that gradual adjustments are generally preferable to

dramatic interventions.

REJECTING MYTHS ON THE
LEFT AND RIGHT

Equally important, Commissioners found
common ground in rejecting certain persistent myths —
on the left and on the right — that have often served to
polarize and paralyze the national energy debate. These
include, for example, the notion that energy
independence can be readily achieved through
conservation measures and renewable energy sources
alone, or that limiting greenhouse gas emissions is either
costless or so costly as to wreck the economy if it were
tried at all. Most of all, Commissioners rejected the
proposition that uncertainty justifies inaction in the face
of significant risks.

Given current trends, the consequences of
inaction are all too clear. Under business-as-usual
assumptions, the United States will consume 43 percent
more oil and emit 42 percent more greenhouse gas
emissions by 2025." At the global level, oil consumption
and emissions will grow 57 and 55 percent respectively
over the same timeframe” and the Earth will be heading
rapidly — perhaps inexorably — past a doubling and
toward a tripling of atmospheric greenhouse gas
concentrations. In the Commission’s view, this is not a
scenario that should inspire complacency, nor is it
consistent with the goal of reducing the nation’s
exposure to potentially serious economic,

environmental, and security risks.

National Commission on Energy Policy

vii



viii

POLICY CRITERIA

In choosing among a large number of
potential policy options, the Commission applied
several general criteria, including: economic efficiency;
cost-effectiveness and consumer impacts; ability to
provide appropriate incentives for future action;
flexibility for adjustment in response to further
experience, new information, and changed conditions;
equity; political viability; and ease of implementation,

monitoring, and measurement.

REVENUE NEUTRALITY

Another important consideration was impact on
the U.S. Treasury. Here the Commission sought to ensure
that, as a package, its proposed policies achieved
revenue neutrality; that is, they are expected to roughly
pay for themselves (see Table 1).2> Commission estimates
suggest that implementing these recommendations will

require additional federal outlays of approximately $36

Notes:

billion over ten years. To cover those outlays, the
Commission outlines proposals that would raise about
the same amount between 2010 and 2020 from the sale of
a small portion of emission allowances under the
proposed tradable-permits system for greenhouse gases.
Taken together, the Commission’s
recommendations aim to achieve a gradual but
nevertheless decisive shift in the nation’s energy policy.
Their near-term impacts, by design, will be modest, and
some will undoubtedly find them grossly inadequate to
the challenges at hand. Others will criticize the same
recommendations for going too far, precisely because
they initiate a process of long-term change with
consequences that no one can fully predict. These
refrains are familiar. They characterize the stalemate in
views that has too long resulted either in outright
gridlock or in a piecemeal, special interest-driven
approach to energy policy. These outcomes are no longer

acceptable. It is time for the stalemate to end.

1. United States Department of Energy, Energy Information Administration, Annual Energy Outlook 2004 with Projections
to 2025 DOE/EIA-0383 (Washington, DC: Energy Information Administration, 2004), 8, 95, http://www.eia.doe.gov/oiaf/aeo/index.html.

2. United States Department of Energy, Energy Information Administration, International Energy Outlook 2004 DOE/EIA-
0484 (Washington, DC: Energy Information Administration, 2004), 28, 137, Fig. 72, http://www.eia.doe.gov/oiaf/ieo/index.html.

3. Expected auction revenue over the first decade of program implementation (i.e., from the begining of 2010 to the
begining of 2020) amounts to a discounted and annualized value of $2.6 billion per year. Expected safety valve revenues contribute
an additional $1.0 billion per year. Over ten years, the total revenue generated is projected to equal roughly $36 billion.
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SUMMARY OF KEY RECOMMENDATIONS

IMPROVING OIL SECURITY

To enhance the nation’s energy security and
reduce its vulnerability to oil supply disruptions and
price shocks, the Commission recommends:

¢ Increasing and diversifying world oil production
while expanding the global network of strategic
petroleum reserves.

¢ Significantly raising federal fuel economy standards
for cars and light trucks while reforming the 30-
year-old Corporate Average Fuel Economy (CAFE)
program to allow more flexibility and reduce
compliance costs. New standards should be phased
in over a five-year period beginning no later than
2010.

¢ Providing $3 billion over ten years in manufacturer
and consumer incentives to encourage domestic
production and boost sales of efficient hybrid and

advanced diesel vehicles.

Today’s combination of tight oil supplies and
high and volatile prices is likely to continue, given trends
in global consumption (expected to grow by more than
50 percent over the next two decades), continuing
instability in the Middle East and other major oil-
producing regions, and a global decline in spare
production capacity.

Oil production in the United States peaked in
the 1970s and has been flat or declining since. Although
highly important to the nation’s economy and energy
security, it cannot compensate for anticipated growth in
domestic demand, which is expected to reach 29 million
barrels per day by 2025 — a more than 40 percent
increase over current consumption levels.

Improving the nation’s energy security and
reducing its vulnerability to high oil prices and supply
disruptions are more meaningful and ultimately
achievable policy goals than a misplaced focus on energy
independence per se. Achieving these goals requires
focusing in equal measure on expanding and diversifying
oil supplies and improving efficiency, especially in the
transportation sector. Additional Commission

recommendations aim to expand transportation fuel

supplies by enabling production of unconventional oil
and alternative fuels.

The Commission’s recommendations for
improving passenger vehicle fuel economy, increasing
the contribution from alternative fuels, and improving
the efficiency of the heavy-duty truck fleet and passenger
vehicle replacement tires, could reduce U.S. oil
consumption in 2025 by 10-15 percent or 3-5 million
barrels per day. These demand reductions, in concert
with increased oil production, would significantly

improve domestic oil security.

REDUCING RISKS FROM
CLIMATE CHANGE

To address the risks of climate change resulting
from energy-related greenhouse gas emissions, without
disrupting the nation’s economy, the Commission
recommends:

¢ Implementing in 2010 a mandatory, economy-wide
tradable-permits system designed to curb future
growth in the nation’s emissions of greenhouse
gases while capping initial costs to the U.S. economy
at $7 per metric ton of carbon dioxide-equivalent.

e Linking subsequent action to reduce U.S. emissions
with comparable efforts by other developed and
developing nations to achieve emissions reductions
via a review of program efficacy and international

progress in 2015.

The Commission believes the United States
must take responsibility for addressing its contribution to
the risks of climate change, but must do so in a manner
that recognizes the global nature of this challenge and
does not harm the competitive position of U.S.
businesses internationally.

The Commission proposes a flexible, market-
based strategy designed to slow projected growth in
domestic greenhouse gas emissions as a first step toward
later stabilizing and ultimately reversing current
emissions trends if comparable actions by other
countries are forthcoming and as scientific

understanding warrants.
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Under the Commission’s proposal, the U.S.
government in 2010 would begin issuing permits for
greenhouse gas emissions based on an annual emissions
target that reflects a 2.4 percent per year reduction in the
average greenhouse gas emissions intensity of the
economy (where intensity is measured in tons of
emissions per dollar of GDP).

Most permits would be issued at no cost to
existing emitters, but a small pool, 5 percent at the
outset, would be auctioned to accommodate new
entrants, stimulate the market in emission permits, and
fund research and development of new technologies.
Starting in 2013, the amount of permits auctioned would
increase by one-half of one percent each year (i.e., to 5.5
percent in 2013; 6 percent in 2014, and so on) up to a
limit of 10 percent of the total permit pool.

The Commission’s proposal also includes a
safety valve mechanism that allows additional permits to
be purchased from the government at an initial price of
$7 per metric ton of carbon dioxide (CO,)-equivalent.
The safety valve price would increase by 5 percent per
year in nominal terms to generate a gradually stronger
market signal for reducing emissions without
prematurely displacing existing energy infrastructure.

In 2015, and every five years thereafter, Congress
would review the tradable-permits program and evaluate
whether emissions control progress by major trading
partners and competitors (including developing countries
such as China and India) supports its continuation. If not,
the United States would suspend further escalation of
program requirements. Conversely, international
progress, together with relevant environmental, scientific,
or technological considerations, could lead Congress to
strengthen U.S. efforts.

Absent policy action, annual U.S. greenhouse
gas emissions are expected to grow from 7.8 billion
metric tons of CO,-equivalent in 2010 to 9.1 billion
metric tons by 2020 — a roughly 1.3 billion metric ton
increase. Modeling analyses suggest that the
Commission’s proposal would reduce emissions in 2020
by approximately 540 million metric tons. If the
technological innovations and efficiency initiatives

proposed elsewhere in this report further reduce
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abatement costs, then fewer permits will be purchased
under the safety valve mechanism and actual reductions
could roughly double to as much as 1.0 billion metric
tons in 2020, and prices could fall below the $7 safety
valve level.

The impact of the Commission’s proposed
greenhouse gas tradeable-permits program on future
energy prices would be modest. Modeling indicates
that relative to business-as-usual projections for 2020,
average electricity prices would be expected to rise by
5-8 percent (or half a cent per kilowatt-hour); natural
gas prices would rise by about 7 percent (or $0.40 per
mmBtu); and gasoline prices would increase 4 percent
(or 6 cents per gallon). Coal use would decline by 9
percent below current forecasts, yet would still
increase in absolute terms by 16 percent relative to
today’s levels, while renewable energy production
would grow more substantially; natural gas use and
overall energy consumption, meanwhile, would change
only minimally (1.5 percent or less) relative to business-
as-usual projections.

Overall, the Commission’s greenhouse gas
recommendations are estimated to cost the typical U.S.
household the welfare equivalent of $33 per year in 2020
(2004 dollars) and to result in a slight reduction in
expected GDP growth, from 63.5 percent to 63.2 percent,
between 2005 and 2020.

IMPROVING ENERGY EFFICIENCY

To improve the energy efficiency of the U.S.
economy, the Commission — in addition to an increase
in vehicle fuel economy standards — recommends:

¢ Updating and expanding efficiency standards for
new appliances, equipment, and buildings to
capture additional cost-effective energy-saving
opportunities.

¢ Integrating improvements in efficiency standards
with targeted technology incentives, R&D,
consumer information, and programs sponsored by
electric and gas utilities.'

¢ Pursuing cost-effective efficiency improvements in

the industrial sector.



In addition, efforts should be made to address
efficiency opportunities in the heavy-duty truck fleet,
which is responsible for roughly 20 percent of
transportation energy consumption, but is not subject to
fuel economy regulation, and in the existing vehicle fleet
where a substantial opportunity exists to improve
efficiency by, for example, mandating that replacement
tires have rolling-resistance characteristics equivalent to
the original equipment tires used on new vehicles.

In updating and implementing efficiency
standards, policy makers should seek to exploit
potentially productive synergies with targeted technology
incentives, research and development initiatives,
information programs (such as the federal ENERGY STAR
label), and efficiency programs sponsored by both
electricity and natural gas utilities.

Energy efficiency advances all of the critical
policy objectives identified elsewhere in this report and
is therefore essential to successfully managing the
nation’s, and the world’s, short- and long-term energy
challenges. Absent substantial gains in the energy
efficiency of motor vehicles, buildings, appliances, and
equipment, it becomes difficult to construct credible
scenarios in which secure, low-carbon energy supplies
can keep pace with increased demand. As a nation that
consumes more energy than any other in the world,
improving domestic energy efficiency can have a notable

effect on global energy demand.

EXPANDING ENERGY SUPPLIES

The United States and the world will require
substantially increased quantities of electricity, natural
gas, and transportation fuels over the next 20 years. In
addition to the measures discussed previously for
improving oil security, the Commission’s
recommendations for assuring ample, secure, clean, and
affordable supplies of energy address established fuels
and technologies (such as natural gas and nuclear
power), as well as not-yet-commercialized options, such
as coal gasification and advanced biomass (including

waste-derived) alternative transportation fuels.

Natural Gas:
To diversify and expand the nation’s access to
natural gas supplies, the Commission recommends:
¢ Adopting effective public incentives for the
construction of an Alaska natural gas pipeline.
¢ Addressing obstacles to the siting and construction
of infrastructure needed to support increased

imports of liquefied natural gas (LNG).

Other Commission recommendations aim to: (1)
improve the ability of agencies like the Bureau of Land
Management to evaluate and manage access to natural
gas resources on public lands and (2) increase R&D
efforts to develop technologies for tapping non-
conventional natural gas supplies, such as natural gas
hydrates, which hold tremendous promise.

The above recommendations are intended to
address growing stresses on North American natural gas
markets that have already resulted in sharply higher and
more volatile gas prices, and created substantial costs for
consumers and gas-intensive industries. Construction of
a pipeline would provide access to significant natural gas
resources in Alaska’s already-developed oilfields
(potentially lowering gas prices by at least 10 percent
over the pipeline’s first decade). Support for a pipeline in
the form of loan guarantees, accelerated depreciation,
and tax credits was included in legislation passed by
Congress late in 2004, but the Commission believes that
additional incentives are likely to be necessary given the
high cost, lengthy construction period, uncertainty about
future gas prices, and other siting and financing hurdles
associated with the project.

In addition to the Alaska pipeline, expanded
LNG infrastructure would further increase the nation’s
ability to access abundant global supplies of natural gas,
providing important benefits in terms of lower and less
volatile gas prices and more reliable supplies for
electricity generators and for other gas-intensive
industries. Accordingly, the Commission recommends
concerted efforts to overcome current siting obstacles,
including improved federal-state cooperation in
reviewing and approving new LNG facilities and efforts to

educate the public regarding related safety issues.
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Advanced Coal Technologies:

To enable the nation to continue to rely upon
secure, domestic supplies of coal to meet future energy
needs while addressing the risks of global climate
change due to energy-related greenhouse gas emissions,
the Commission recommends:

¢ Providing $4 billion over ten years in early
deployment incentives for integrated gasification
combined cycle (IGCC) coal technology.

e Providing $3 billion over ten years in public
incentives to demonstrate commercial-scale
carbon capture and geologic sequestration at a

variety of sites.

Coal is an abundant and relatively inexpensive
fuel that is widely used to produce electricity in the
United States and around the world. Finding ways to
use coal in a manner that is both cost-effective and
compatible with sound environmental stewardship is
imperative to ensure a continued role for this
important resource.

IGCC technology — in which coal is first
gasified using a chemical process and the resulting
synthetic gas is used to fuel a combustion turbine — has
the potential to be significantly cleaner and more
efficient than today’s conventional steam boilers.
Moreover, it can assist in effectively controling pollutants
such as mercury and can open the door to economic
carbon capture and storage. The gasification process
itself is already commonly used in the manufacture of
chemicals, but — with the exception of a handful of
demonstration facilities — has not yet been widely

applied to producing power on a commercial scale.

Nuclear Power:

To help enable nuclear power to continue to
play a meaningful role in meeting future energy needs,
the Commission recommends:

e Fulfilling existing federal commitments on nuclear
waste management
¢ Providing $2 billion over ten years from federal

research, development, demonstration, and
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deployment (RDD&D) budgets for the
demonstration of one to two new advanced nuclear
power plants.

e Significantly strengthening the international non-

proliferation regime.

Worldwide, some 440 nuclear power plants
account for about one-sixth of total electricity supplies
and about half of all non-carbon electricity generation. In
the United States, 103 operating nuclear power plants
supply about 20 percent of the nation’s electricity and
almost 70 percent of its non-carbon electricity. The
contribution of nuclear energy to the nation’s power
needs will decline in the future absent concerted efforts
to address concerns about cost, susceptibility to
accidents and terrorist attacks, management of
radioactive wastes, and proliferation risks.

Government intervention to address these
issues and to improve prospects for an expanded, rather
than diminished, role for nuclear energy is warranted by
several important policy objectives, including reducing
greenhouse gas emissions, enhancing energy security,
and alleviating pressure on natural gas supplies from the

electric-generation sector.

Renewable Energy:

To expand the contribution of clean, domestic,
renewable energy sources to meeting future energy
needs, the Commission recommends:

¢ Increasing federal funding for renewable
technology research and development by $360
million annually. Federal efforts should be targeted
at overcoming key hurdles in cost competitiveness
and early deployment.

¢ Extending the federal production tax credit for a
further four years (i.e., from 2006 through 2009), and
expanding eligibility to all non-carbon energy
sources, including solar, geothermal, new hydro-
power generation, next generation nuclear, and
advanced fossil fuel generation with carbon capture
and sequestration. (This is in addition to the exten-

sion recently passed by Congress for 2004-2005.)



e Supporting ongoing efforts by the Federal Energy
Regulatory Commission (FERC) to promote market-
based approaches to integrating intermittent
resources into the interstate grid system, while
ensuring that costs are allocated appropriately and
arbitrary penalties for over- and under-production
are eliminated.

e Establishing a $1.5 billion program over ten years to
increase domestic production of advanced non-
petroleum transportation fuels from biomass

(including waste).

Renewable energy already plays an important
role in the nation’s energy supply, primarily in the form of
hydropower for electricity production and corn-based
ethanol as a transportation fuel. Other renewable
options — including wind, solar, and advanced biomass
technologies for power generation together with
alternative transportation fuels from woody or fibrous
(cellulosic) biomass and organic wastes — have made
considerable progress in recent years, but still face
substantial cost or technology hurdles as well as, in some
cases, siting challenges.

The Commission’s recommendations aim to
improve the performance and cost-competitiveness of
renewable energy technologies while also addressing
deployment hurdles by providing more planning
certainty in terms of federal tax credits, boosting R&D
investments, and addressing issues related to the
integration of renewable resources with the interstate

transmission grid.

STRENGTHENING ENERGY SUPPLY
INFRASTRUCTURE

To sustain access to the essential energy
supplies and services on which the economy depends,
the Commission recommends:

e Reducing barriers to the siting of critical energy
infrastructure.

¢ Protecting critical infrastructure from accidental
failure and terrorist threats.

e Supporting a variety of generation resources —

including both large scale power plants and small

scale “distributed” and/or renewable generation —
and demand reduction (for both electricity and
natural gas), to ensure affordable and reliable
energy service for consumers.

¢ Encouraging increased transmission investment and
deployment of new technologies to enhance the
availability and reliability of the grid, in part by
clarifying rules for cost-recovery.

¢ Enhancing consumer protections in the electricity
sector and establishing an integrated, multi-
pollutant program to reduce power plant

emissions.

The Commission believes there is a national
imperative to strengthen the systems that deliver secure,
reliable, and affordable energy. Priorities include: siting
reforms to enable the expansion and construction of
needed energy facilities; greater efforts to protect the
nation’s energy systems from terrorist attack; and reforms
to improve the reliability and performance of the

electricity sector.

DEVELOPING ENERGY TECHNOLOGIES
FOR THE FUTURE

To ensure that technologies capable of
providing clean, secure, and affordable energy become
available in the timeframe and on the scale needed, the
Commission recommends:

¢ Doubling federal government funding for energy
research and development, while improving the
management of these efforts and promoting
effective public-private partnerships.

e Increasing incentives for private sector energy
research, development, demonstration, and early
deployment (ERD?).

¢ Expanding investment in cooperative international
ERD” initiatives and improving coordination among
relevant federal agencies.

¢ Providing incentives for early deployment of (1)
coal gasification and carbon sequestration; (2)
domestically-produced efficient vehicles; (3)
domestically-produced alternative transportation

fuels; and (4) advanced nuclear reactors.
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Overcoming the energy challenges faced by the
United States and the rest of the world requires
technologies superior to those available today. To
accelerate the development of these technologies, the
federal government must increase its collaboration with
the private sector, with states, and with other nations to
develop and deploy technologies that will not be
pursued absent greater federal support.

Investments by both the private and public
sectors in energy research, development, demonstration,
and early deployment have been falling short of what is
likely to be needed to meet the energy challenges
confronting the nation and the world in the 21* century.

This insufficiency of investment is compounded by

Table 1

shortcomings in the government’s management of its
energy-technology-innovation portfolio and in the
coordination and cooperation among relevant efforts in
state and federal government, industry, and academia.
The Commission proposes that the nation
devote the resources generated by the sale of
greenhouse gas emissions permits to enhance the
development and deployment of improved energy
technologies. The approximately $36 billion that
Commission analysis indicates will be generated over ten
years by the proposed greenhouse gas tradeable-permits
program — most of which will come from auctioning a
small portion of the overall permit pool — will offset the

specific additional public investments summarized below.

A Revenue Neutral Strategy for Investing in Energy Technology Development
The Commission proposes to double current federal spending on energy innovation, substantially expand early
deployment efforts for advanced energy technologies, and triple investment in cooperative international energy
research. To offset additional costs to the Treasury, the Commission proposes that the federal government each
year auction a small percentage of greenhouse gas emissions permits.

Additional Expenditures Annual 10 Year Total
RD&D Double current investment $1.7 billion $17 billion
Incentives for Early Coal IGCC, biofuels, advanced nuclear,
Deployment non-carbon production tax credit (PTC),

manufacturer and consumer auto

efficiency incentives, Alaska pipeline $1.4 billion $14 billion
International
Cooperation Triple Current Investment $500 million $5 billion
Total $36 billion
Additional Revenues
Greenhouse Gas e 5 percent permit auction in 2010 with 0.5 percent $26 billion
Permit Sales annual increase starting in 2013

e Revenue from expected permit sales under the safety valve $10 billion
Total $36 billion

Notes:

1. See, e.g., the constructive joint proposal on these issues to the National Association of Regulatory Utility
Commissioners by the American Gas Association and the Natural Resources Defense Council (July 2004); available at www.aga.org.
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I. ENHANCING OIL SECURITY

The United States should adopt a package of policies to (1) enable greater foreign
investment in nations with significant oil reserves; (2) expand the global network of
strategic petroleum reserves; (3) significantly strengthen passenger vehicle fuel economy
standards beginning in 2010, while simultaneously reforming the existing Corporate

Average Fuel Economy (CAFE) program to reduce compliance costs and provide cost-
certainty for manufacturers and consumers; and (4) invest $3 billion over a ten-year
timeframe to accelerate the domestic production and sale of highly efficient hybrid-
electric and advanced diesel passenger vehicles. Together with measures described
elsewhere in this report to accelerate the development and early deployment of
domestically-produced transportation fuels derived from biomass and organic wastes,
these recommendations are designed to increase global oil production and diminish the
nation’s vulnerability to high oil prices and supply disruptions.

A. UNDERSTANDING THE PROBLEM
Adequacy of Global Oil Supply

Over the next two decades, global oil
consumption is projected to increase more than 50
percent, from 78 million barrels per day (MBD) in 2002 to
118 MBD in 2025, according to the federal Energy
Information Administration (EIA). (More recent
projections by the International Energy Agency (IEA)
suggest somewhat lower growth, with world oil
consumption estimated to reach 112 MBD by 2025). On
the current trajectory, EIA projects that U.S. consumption
will increase from 20 MBD to 29 MBD over the same
timeframe.' The Commission does not
embrace the view that world oil production
has peaked — in the past, new discoveries
and improved technology have allowed
estimates of recoverable world oil reserves
to continue to grow along with
consumption. (For example, proven global reserves in
1971 were estimated at 612 billion barrels while world
consumption since that time has totaled 767 billion
barrels — yet current global reserves are estimated at
1,028 billion barrels.?) At present, however, the global oil
system is under considerable strain with virtually no
spare capacity to quickly increase production.

Moreover, a substantial share of the world’s oil is

concentrated in regions that are today unstable,

“Expanding global
oil production
must be
a priority”

experiencing armed conflict, or being targeted by
terrorist attacks — while in other countries political and
legal conditions are creating substantial business
uncertainty. Examples here are not limited to the Middle
East: recent developments in Nigeria, Russia, Venezuela,
and other important oil-producing nations have further
exacerbated the challenge of assuring a steady and
reasonably priced supply of oil.

In this context, the Commission believes it is
reasonable to expect that a 34-40 MBD increase in global
oil demand will be accompanied by higher oil prices and
the potential for more serious and frequent supply
disruptions. If so, the consequences for the
United States could be significant given
already high and growing levels of oil
consumption and the near-total reliance of
the U.S. transport sector on petroleum
fuels. Meanwhile, despite significant tax
incentives, U.S. oil production has been in gradual decline
since 1970 and the EIA projects this trend will continue.’

Given the importance of oil to the U.S. and
global economy, expanding and diversifying worldwide
oil production must therefore be a priority for national
energy policy. To that end, the Commission supports
diplomatic efforts to address barriers to energy-related
investment in foreign markets and a review of U.S.

sanctions in cases where unilaterally imposed sanctions
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Oil Production and Consumption

Supply: The United States is the world’s third largest
oil producer after Saudi Arabia and Russia. Oil
production operations extend into 29 states and oil
extraction alone employs about 125,000 Americans.
Even marginal “stripper” wells contributed some
$370 million to 23 states’ treasuries in 2003. Total
employment for the domestic oil and natural gas
sectors is about 1.5 million, and these workers earn
wages that are well above U.S. averages. Measured
purely in social and economic terms, there is an
obvious national interest in maintaining a robust
domestic oil industry.

Other major producing nations include China, Iran,
and Mexico, which together with the United States
and Saudi Arabia account for just under half of world
oil production. Saudi Arabia, in addition to being the
world’s largest oil exporter, has played a crucial role
in world oil markets because of its willingness and
capacity to significantly increase production at times
of global shortage. To meet future demand growth,
EIA predicts significantly expanded production from
the Caspian region, the Middle East, and Africa, and
from unconventional oil resources in North America.
Middle Eastern nations in the Organization of the
Petroleum Exporting Countries (OPEC) are expected
to account for the bulk of new production (19 MBD
by 2025). If the world price of oil stays over $35/barrel,
more expensive non-OPEC production will likely be
higher than current forecasts indicate. Given that 45
percent of the world’s proven reserves of
conventional oil are located within the territorial
boundaries of Saudi Arabia, Irag, and Iran, however, a

are likely to constrain world oil production.

A balanced and effective program to enhance
U.S. oil security must also, however, place equal
emphasis on reducing domestic oil demand. Using oil
more efficiently and developing alternative
transportation fuels relieves pressure on future
production while simultaneously helping to insulate the
U.S. economy from the negative consequences of oil
price shocks and reducing its vulnerability to events in
other parts of the world. Accordingly, the Commission
believes that significant increases in vehicle fuel
economy must accompany efforts to promote increased

global oil production. As detailed later in this report, the
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growing percentage of global oil demand will inevit-
ably be met using resources from the Middle East.

Demand: The United States is now the world’s
largest oil consumer by a considerable margin,
using four times more oil in absolute terms than any
other nation. Relative to economic output, the
United States consumes 7.5 gallons of oil per $1,000
GDP — more than other industrialized countries
such as Japan, the United Kingdom, and Germany,
but less than other large oil-producing nations such
as Russia and Canada. In 2003, oil imports
accounted for 55 percent of total U.S. consumption
with 60 percent of U.S. imports coming from four
countries: Canada, Saudi Arabia, Mexico, and
Venezuela. Global patterns of oil demand are likely
to shift in the future. From 2002 to 2025, EIA predicts
that the highest rates of demand growth will occur
in three developing nations — China, India, and
Mexico. In absolute terms, developing nations are
predicted to require an additional 22 MBD by 2025,
while the industrialized nations are expected to
require an additional 14 MBD, of which 9 MBD is
due to expected growth in U.S. demand. Another 4
MBD of additional demand is expected to come
from nations in the former Soviet Union and Eastern
Europe. Meanwhile, China’s rapidly growing
demand in particular — oil consumption in China
grew by 18 percent during the first quarter of 2004
after rising by 11 percent in 2003 — has already
begun to strain global production capacity and
contributed to a rise in crude oil prices to more
than $50 per barrel during 2004.

Commission estimates that passenger vehicle and
heavy-truck fuel economy improvements offer the
potential to reduce U.S. oil consumption by 10-15
percent or 3-5 MBD oil by 2025, depending on how
much fuel economy standards are raised. Over the same
time period, Commission analysis suggests that
alternative fuels from corn, agricultural and animal
wastes, and energy crops can displace another 0.5 MBD,
thus beginning the gradual process of diversifying the
fuels available for use in the transportation sector (see

discussion in Section E of Chapter IV).



Figure 1-1

oil production is important to the U.S. economy,

Trends in Global Oil Production
and Future Demand

Future demand for oil is projected to grow at

more than double the historical rate since 1980.

reduces financial transfers to foreign nations, and
is less vulnerable to deliberate or accidental
interruption, U.S. exposure to world oil price
shocks is a function of the amount of oil it
consumes and is not significantly affected by the

ratio of domestic to imported product.”

Today, despite past progress, U.S. policies
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no longer provide adequate safeguards against the
risk of oil supply disruptions and consequent price
spikes. The ability of Saudi Arabia to increase
production to offset world oil shortages has
declined significantly since the 1990s. In 1990, when
Iraq invaded Kuwait, OPEC had roughly 5.5 MBD of
spare capacity, enough to replace the oil from
those two countries and to supply about 8 percent
‘90%\ of global demand. Today, OPEC's spare capacity
stands at a slender 2 percent of world demand with

90 percent of this capacity under the control of

Risk of Oil Supply Disruptions

Over the last 30 years, the United States has
sought to improve oil security by promoting a greater
diversity of world oil suppliers,* reducing domestic
consumption through a substantial increase in new
passenger vehicle fuel economy between 1975 and
1987, and creating the largest dedicated strategic
petroleum reserve in the world.” Due to these policies
and as a result of structural shifts, the U.S. economy
today is less oil-intensive and therefore less vulnerable
to oil price shocks than it was in 1970. The fact that oil
imports have nonetheless steadily increased since that
time suggests that calls for energy independence —
while rhetorically seductive — represent the wrong
focus for U.S. energy policy.

Oil is a global commodity traded in a global
marketplace. As long as market forces prevail, the price
of U.S. and world oil will be the same.® Therefore, a
supply disruption anywhere in the world affects oil

consumers everywhere in the world. Although domestic

Saudi Arabia.? The fact that spare capacity is both

extremely limited and concentrated in one region

Figure 1-2

Oil and the Economy

The ability of the U.S. economy to weather oil price
shocks improves as oil’s share of GDP decreases.

This share has declined over the past several

decades, although the rate of decline has slowed

in recent years.
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leaves world oil markets extremely vulnerable to short- U.S. economy from oil price shocks have faded. Since the

term disruptions, driving prices upward and increasing late 1980s, U.S. passenger vehicle fuel economy has
general volatility. Further, global economic vulnerability stagnated and alternative fuel use remains at just 2
to domestic conditions in the Middle East — where long- percent of total transportation fuel consumption.” The
term stability is threatened by a potent mixture of Commission believes that a significant course correction
militant extremism, terrorist threats, and pressures for is needed to dampen future growth in oil consumption
political reform — is likely to grow over the next two and lessen the economic impacts of future oil price
decades as the share of world oil supplies coming from shocks. Policies aimed at achieving these objectives will
this politically volatile region increases. also have the important benefit of reducing emissions
Except for significant progress in filling the U.S. that contribute to the risk of global climate change.

Strategic Petroleum Reserve (SPR), efforts to buffer the

B. POLICY RECOMMENDATIONS

1. Increase Global Oil Production & Strategic Petroleum Reserves

Oil provides more energy to the world than any other energy source and because the geographic distribution of global oil
resources does not match patterns of demand, the United States and other key oil consuming countries can expect their
reliance on oil imports to continue to grow. In fact, it seems certain that global oil demand will continue to rise over the next
20 years regardless of the success of global efforts to increase transportation efficiency and develop non-petroleum fuels.

To satisfy this growing demand and lessen the impact of supply disruptions in any one nation or region of the globe, the
United States must continue and expand efforts to increase oil production from the world’s conventional and
unconventional resources and work to strengthen global strategic petroleum reserves. The Bush Administration’s 2001
National Energy Policy (NEP) presented a comprehensive discussion on this topic.'® Specifically, the Commission
recommends the following measures:

e The U.S. government should apply diplomatic pressure to encourage nations with significant but
underdeveloped oil reserves to allow foreign investment in their energy sectors to increase global oil
production. To the extent that unilaterally imposed U.S. economic sanctions may be limiting investment in
foreign energy markets and constraining world oil supply, the oil security implications of these sanctions
should be carefully considered.

e The U.S. government should support research and development efforts to advance technologies that mitigate
the environmental impacts of developing unconventional oil resources.

e The U.S. government should fill the Strategic Petroleum Reserve to capacity and encourage other nations,
particularly those with growing oil consumption, to establish publicly owned strategic reserves. In concert with
other nations and the International Energy Agency, the United States should seek to expand the global network
of strategic reserves to keep pace with global demand.

As a complement to these recommendations and in order to provide the knowledge base needed for sound energy policy
decision-making in the future, the Commission further recommends that a detailed inventory of domestic petroleum resources
be undertaken as part of a regular, comprehensive assessment of the nation’s known and potential energy resources. The
Commission’s proposal for such an integrated assessment is described in more detail at page 43 of Chapter IV in this report.
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Domestic production met 45% of U.S. oil demand in 2003.
Off Louisiana coast, Gulf of Mexico

DISCUSSION
Foreign Oil Production — Opportunities for

investment in and development of overseas energy
resources have increased substantially in the past
decade. Many nations previously closed to foreign
investment have enacted laws or established policies to
attract new capital and technology. These policies include
lower tax rates on foreign corporations, guarantees
against expropriation without compensation and the
right to repatriate profits, joint ventures with local
companies, and production sharing agreements that
establish a legal structure for foreign companies to spend
resources on exploratory drilling in exchange for a
portion of the revenues if oil is discovered. Surging oil
production in areas of the former Soviet Union and
Nigeria, along with several energy projects launched in
the Middle East in recent years, provide compelling
examples of the benefits of liberalized investment
policies. Kazakhstan, for instance, had opened its oil
resources to significant levels of foreign investment by
the mid-1990s, with companies such as ExxonMobil,
ChevronTexaco, and a number of European operators at
the fore. Although production dipped somewhat in the
turmoil immediately following the collapse of the Soviet
Union, production rates more than doubled between
1996 and 2002.'" Current expectations are that

Kazakhstan’s oil output will reach 2 MBD in the next five

to ten years, and will peak at 4 MBD.'? For all these recent
successes, however, challenges remain — as has recently
been demonstrated by the problems of Yukos, a major
Russian oil company.'? Closer to home, resources in
Mexico are largely off-limits to equity investment by
foreign firms, and are likely to remain so despite Mexico’s
urgent need for energy. Thus, efforts must continue to
promote the investment needed to expand the world’s
supply of oil, particularly from sources outside the
Middle East.

In addition, U.S.-imposed economic sanctions
can limit investment in foreign energy markets and thus
constrain world supply. Experts disagree on the
effectiveness particularly of unilateral sanctions, with
critics arguing that they have not deterred countries from
engaging in, or sponsoring, terrorist activities.'* While
there are many factors that influence U.S. decisions to
impose unilateral sanctions against other nations,
impacts on world oil markets should be among the

factors considered.

Figure 1-3

Impact of Foreign Investment on
Oil Production

Kazakhstan opened its energy resources
to foreign investment in the early 1990s
and witnessed a rapid increase in oil production
over the next decade.

1.0
z With the Fall of Soviet Union Production ——
(&) 08 in 1991, Kazakhstan Opens Doubles in
5 Energy Resources to Four Years
e Foreign Investment l
6 /
C 06 Y
o
£
S 04
<
fo'a}
c
o 0.2
5

0.0

79 79 9 9 7
0 B, Ty Ty Y,

Data Source: Energy Information Administration, 2004

National Commission on Energy Policy



About 1 MBD of unconventional oil is currently extracted in Canada from
facilities like this Steam Assisted Gravity Drainage oil sands facility.
Alberta, Canada

Domestic Oil Production — Domestic oil
production, which was running at 5.6 MBD in May of
2004, is supported by several major tax incentives,
including: (1) excess of percentage over cost depletion,
(2) expensing of exploration and development costs, (3)
oil and gas exception from passive loss limitation, and (4)
credit for enhanced oil recovery costs. The combined
value of these subsidies in 2004 has been estimated to
range from $890 million to $1.54 billion; their cumulative
cost to the federal Treasury up to the year 2000 has been
assessed at somewhere between $134 billion and $149
billion."® The EIA has questioned the effectiveness of
these programs, finding that “programs that offer small
subsidies for products for which there are huge existing
markets tend to function mostly as transfer programs;
that is, their market impacts are negligible, and for the
most part they simply redistribute funds.”'” The
Commission recommends the redeployment of existing
tax incentives for oil production, with a focus on results
rather than expenditure. Whether the objective is more
oil production or more efficient oil use, the same

philosophy should guide the tax code: provide
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performance-based incentives that reward
those who deliver the most at the lowest cost
to the federal taxpayer.

Unconventional Oil — Canada has an
estimated 170 billion barrels of
unconventional oil in tar sands,'® while
Venezuela’s unconventional heavy oil
reserves are believed to top 230 billion
barrels. If at some point these resources can
be economically recovered in an
environmentally acceptable fashion, the
Western Hemisphere’s share of world oil
reserves would nearly triple from 13 percent
to 36 percent. About 1 MBD of
unconventional oils from tar sands are
currently extracted in Canada; by 2015 it is
likely that Canada and Venezuela together
will produce nearly 3.5 MBD of

unconventional crude.'? At present, the
extraction of unconventional oil often results in
greater air and water pollution than the
extraction of conventional 0il.*° In addition, total
greenhouse gas emissions associated with these
resources are two and a half times higher than for
conventional oil production.’’ The Commission
recommends a $300 million increase in federal funding
over ten years to improve the environmental
performance of technologies and practices used to
produce unconventional oil resources.

Strategic Petroleum Reserve — The Strategic
Petroleum Reserve (SPR) is a government-owned
complex of four facilities in deep underground salt
caverns along the Texas and Louisiana Gulf Coast that
hold emergency supplies of crude oil. It is the largest
strategic oil reserve of its kind anywhere in the world.
The SPR was authorized in late 1975 to protect the nation
against a repetition of the supply disruptions caused by
the 1973-74 oil embargo. The Commission’s view is that
its use should continue to be reserved for genuine
supply disruptions.

It is generally believed that the existence of a

large, operational reserve of crude oil deters future oil



cut-offs and discourages the use of oil as a tool for
economic blackmail. According to the U.S. Department of
Energy (DOE), total investment in the SPR to date is more
than $21 billion.”? As of
September 2004, the SPR
was filled to about 92
percent of capacity and

held the equivalent of 53

protection or nearly 669

million barrels.”> Combined with private stocks (which
total about 1 billion barrels of crude oil and various
refined products), the SPR provides the United States with
enough spare capacity to cover the loss of all oil imports
for approximately 150 days or a partial disruption for
much longer.

To improve global and domestic oil security, the
United States should work with other major oil-
consuming nations to strengthen the IEA’s oil security
system by encouraging other nations to increase their
public reserves and participate in the global network of
strategic reserves. Many of these countries now rely to a
large extent on oil held in private inventories. Established
after the 1972 embargo, the IEA system requires
participating nations (such as the United States) to
maintain national emergency oil reserves and implement
coordinated stock drawdowns during genuine supply
disruptions. In 2000, the IEA system contained public and
private stocks to replace import losses for 110 days,
which is well above the system'’s 90-day requirement but
substantially below the historic high of 1986 when stocks
were adequate to replace 160 days of imports. Currently,
the three largest public storage systems belong to the
United States, Japan, and Germany, which jointly account
for more than 90 percent of total public IEA stocks.

In a 2001 report on oil supply security, the IEA
states: “The last decade has seen IEA countries’
dependence on oil imported from non-OECD
[Organization for Economic Cooperation and
Development] countries rise back toward the highs of
the 1970s. IEA stocks as a proportion of imports have

fallen steeply since the 1980s.”** Should IEA countries

“...new vehicle fuel economy is now no
higher than it was in 1981, but vehicle
weight has increased by 24 percent and
days of oil import horsepower has increased by 93 percent.”

decide to maintain the same ratio of stocks to net
imports in the future as they did in the late 1990s, stocks
would need to increase by as much as 50 percent over
the next two decades. The
Commission notes that
China, which is not part of
the IEA system but is now
the second largest oil
consumer in the world, and
India have announced
plans to establish public strategic petroleum reserves;

this trend should be encouraged.

Figure 1-4

Projected Growth in Daily U.S. Oil
Demand by 2025 Under Various Fuel
Economy Scenarios

New passenger vehicle fuel economy
standards will help reduce projected growth
in U.S. petroleum demand.
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POLICY RECOMMENDATIONS

2. Reduce U.S. Oil Consumption through Increased Vehicle Efficiency and Production of Alternative Fuels

Reducing U.S. oil consumption is a critical complement to the measures described in previous sections for expanding and
diversifying global supplies of oil. A key to slowing continued growth in U.S. oil consumption — which is otherwise
projected to increase by more than 40 percent over the next two decades — is breaking the current political stalemate on
changing Corporate Average Fuel Economy (CAFE) standards for new motor vehicles. Although recommendations in later
chapters of this report — notably those aimed at promoting the development of alternative transportation fuels — will also
help to reduce oil demand, improving passenger vehicle fuel economy is by far the most significant oil demand reduction
measure proposed by the Commission.

The Commission’s approach to vehicle efficiency builds on three decades of experience with fuel economy regulation and a
record of impressive technological advances by the automobile manufacturing industry. As a result of CAFE standards
introduced in the 1970s and high gasoline prices in the late 1970s and early 1980s, the average fuel economy of new light-
duty vehicles improved from 15 miles per gallon (mpg) in 1975 to a peak of 26 mpg in 1987, a 73 percent increase over a
time period that also saw substantial progress in improved vehicle performance and safety. The trend toward greater fuel
economy, however, did not continue. Passenger car CAFE standards peaked in 1985 at 27.5 mpg and have not changed
since. Light-duty truck standards were recently raised by 1.5 mpg to a new standard of 22.2 mpg which will go into effect in
2005 — prior to this increase they had remained essentially unchanged since 1987. Thus, for most of the last two decades
overall fleet fuel economy has stagnated and continued technology gains — such as port fuel injection, front-wheel drive,
valve technology, and transmission improvements — have been applied to increase vehicle size and power, rather than fuel
economy. In fact, at 24 mpg on average, new vehicle fuel economy is now no higher than it was in 1981, but vehicle
weight has increased by 24 percent and horsepower has increased by 93 percent.”®

The Commission believes that three factors are largely responsible for the current CAFE stalemate: (1) uncertainty over the
future costs of fuel-saving technologies; (2) fear that more stringent standards will lead to smaller, lighter vehicles and
increased traffic fatalities; and (3) concerns that higher fuel-economy standards will put the U.S. auto industry and auto
workers at a competitive disadvantage.

With respect to the first of these factors — cost and technology potential — numerous recent analyses by the National
Academy of Sciences and others have concluded that significant improvements in the fuel economy of conventional
gasoline vehicles are achievable and cost-effective, in the sense that fuel savings over the life of the vehicle would more
than offset incremental technology costs. Estimates of cost-effectiveness do not, however, account for — and thus cannot by
themselves resolve — potential trade-offs in terms of vehicle performance, safety, and impacts on jobs and competitiveness.
Given these complexities, the Commission was unable to agree on a numerical fuel-economy standard.

The recommendations that follow nevertheless reflect the Commission’s conclusion that a combination of improved
conventional gasoline technologies and advanced hybrid-electric and diesel technologies presents an opportunity to
significantly increase fuel economy without sacrificing size, power, safety, and other attributes that consumers value. Note that
the Commission defines “advanced diesel” in this context as a diesel passenger vehicle that meets stringent new federal air
polution control requirements — or so-called “Tier 2” standards — that are being phased in from 2004 to 2008 (no currently
available passenger diesel vehicles meet these standards). Ultimately, the Commission believes that a combination of higher
standards, CAFE reforms, and complementary incentive programs will allow the nation to capitalize on potentially “game-
changing” technologies such as hybrids and advanced diesels in a manner that greatly enhances its ability to achieve oil
security and environmental goals, as well as its ability to sustain the future competitiveness of the U.S. automobile industry.
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Specifically, the Commission recommends:

* Raising Passenger Vehicle Fuel Economy Standards®®— Congress should instruct the National Highway Traffic Safety
Administration (NHTSA) to significantly strengthen federal fuel economy standards for passenger vehicles to take full
advantage of the efficiency opportunities provided by currently available technologies and emerging hybrid and
advanced diesel technologies. Consistent with existing statutory requirements, NHTSA should — in developing new
standards — give due consideration to vehicle performance, safety, job impacts, and competitiveness concerns. To
allow manufacturers sufficient time to adjust, new standards should be phased-in over a five-year period beginning no
later than 2010.

Reforming CAFE — To facilitate compliance with higher standards, Congress should modify CAFE to increase program
flexibility by allowing manufacturers to trade fuel economy credits with each other and across the light truck and
passenger vehicle fleets. In addition, Congress should authorize NHTSA to consider additional mechanisms that could
further simplify the program, increase flexibility, and reduce compliance costs. One such mechanism is a compliance
“safety valve” that would permit manufacturers to purchase CAFE credits from the government at a pre-determined
price. Such a mechanism would effectively cap costs to consumers and manufacturers should fuel-saving technologies
not mature as expected or prove more expensive than anticipated.

Providing Economic Incentives for Hybrids and Advanced Diesels — Congress should establish a five- to ten-year, $3
billion tax incentive program for manufacturers and consumers to encourage the domestic production and purchase

of hybrid-electric and advanced diesel vehicles that achieve superior fuel economy.

DISCUSSION
I. Raising Passenger Vehicle Fuel Economy
Standards

Oil Savings Potential — Figure 1-4 illustrates the
range of oil savings that would be associated with various
levels of fuel-economy improvement by 2025. To generate
these estimates, Commission staff employed DOE’s
National Energy Modeling System (NEMS) and assumed
that higher CAFE standards would be phased in between
2010 and 2015. (The Commission has employed NEMS to
provide detailed analysis of policies considered
throughout this report. For a fuller discussion of the
Commission’s modeling results, see the Economic
Analysis in the Technical Appendix.) The figure is intended
to be illustrative of the potential for reducing future oil
demand growth, recognizing that a 20 mpg increase in
CAFE standards (the high end of the range shown) may
not be practical within the 2010-2015 timeframe given the
re-tooling of automobile manufacturer and supplier
production facilities required to achieve an improvement
of this magnitude. The results of the NEMS analysis show
that improving fleet-wide (i.e., car and light truck)
passenger vehicle fuel-economy standards by 10, 15, and
20 mpg by 2015 would result, by 2025, in estimated fuel

Figure 1-5

Cost-Effective Fuel Economy Levels

Bars show range of cost-effectiveness with gasoline
prices at $1.50 and $2.00 per gallon.

NAS (2002) Technology
at Mid-Range Cost

NAS (2002) Technology
at Low Cost

NAS (2002) Technology
at High Cost

Sierra Research (2001)

Current Fuel

MIT (2000)* Economy of -
New U.S.
Passenger
ACEEE (2001) Vehicles is -
24 MPG
EEA (2002) .
24 28 32 36 40 44 48

Miles Per Gallon

*MIT only examined passenger cars. To provide a useful comparison to other
studies which examined cars and light trucks, the Commission weighted the
MIT car estimate with the NAS mid-range estimate for light trucks.

Data Sources: National Academy of Sciences 2002, Sierra Research 2001,
Massachusetts Institute of Technology 2000, American Council for an
Energy Efficient Economy 2001, Energy and Environmental Analysis Inc. 2002
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International Context

Over the last decade, many developed and some
developing nations have established or
strengthened domestic policies aimed at improving
motor vehicle fuel economy. In many of these
countries, higher fuel taxes and less stringent
vehicle emission requirements (which have allowed
diesel vehicles to gain a larger market share) have
played a role in enabling superior fuel economy.
The higher average fuel economy of vehicle fleets
in other countries is also due in significant part to
differences in vehicle mix — and in particular, to
the fact that the market share of trucks in most
other countries is smaller than in the United States.

In the United States, a recent increase in light truck
fuel economy standards is expected to resultin a3
percent improvement in overall new passenger
vehicle fuel economy to 25 mpg (from the current 24
mpg) by 2005. European Union policies are designed

Figure 1-6

Comparison of Projected Fuel
Economy Levels

The fuel economy of the U.S. automobile fleet—both
historically and projected based on current policies —
lags behind most other nations.”
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to improve new vehicle fuel economy to 44 mpg by
2008 from the current 37 mpg. At 45 mpg, Japan’s
fuel economy requirements are already the most
stringent in the world; nevertheless, they are set to
increase to 48 mpg by 2010. As part of its plan to
meet national climate change commitments, Canada
is considering a proposal to increase passenger
vehicle fuel economy to 32 mpg by 2010 from the
current level of 25 mpg. In the developing world,
China — which has the world’s fastest growing
automobile fleet and is experiencing rapid growth in
oil consumption — recently adopted standards
aimed at increasing new passenger vehicle fuel
economy to 37 mpg by 2008 from the current
average of 29 mpg. Finally, the State of California has
recently promulgated greenhouse gas emission
standards for passenger vehicles that will have the
collateral benefit of improving new passenger
vehicle fuel economy to 36 mpg by 2015.%

savings of approximately 2, 3, and 3.5 MBD respectively.””
These savings reflect a 25-40 percent reduction in the
additional U.S. oil consumption that is otherwise
projected to occur over the same timeframe absent policy
intervention. Complementary measures discussed later in
this report (including improvements in heavy-duty truck
efficiency, low rolling-resistance replacement tires for
vehicles already on the road, and biomass-based fuels)
could contribute another 1.7 MBD of oil savings by 2025.
Efficiency Technology Benefits and Costs — The
Commission’s proposal for a significant strengthening of
new vehicle fuel economy standards is based upon a
variety of studies of technology potential and cost-
effectiveness completed since 2000. These studies are
summarized in Figure 1-5. To allow for a comparison of
results across the various studies, the Commission has
applied a consistent set of cost-effectiveness
assumptions (e.g., 8 percent discount rate; 150,000 miles
traveled over the life of a vehicle) to the technology cost
and benefit data from each analysis. In most cases, the
studies seek to determine the degree of CAFE
improvement possible using technologies that would pay
for themselves in fuel savings over the life of the vehicle.

(For further discussion of how cost-effectiveness is



Figure 1-7

Why Hybrids Change the Game

Hybrids can increase fuel economy and horsepower.
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defined and calculated in many of these studies, see
Chapter IIl at page 34.) The range of findings reflects
varying expectations about the future costs and benefits
of the technologies examined. This range is wide, but if
high and low estimates are excluded, it
narrows considerably to between 30 mpg
(midpoint of the High-Cost Technology
Case in the 2002 National Academy of
Sciences (NAS) study) to 37 mpg (midpoint
of the 2000 Massachusetts Institute of
Technology (MIT) study). This range reflects an increase
of 6-13 mpg over today’s combined car and light-truck
average of 24 mpg.

In addition to the above fuel economy studies,
a detailed study completed in 2004 by two automotive
engineering firms (Martec and AVL) examined the
potential to reduce greenhouse gas emissions from the

light-duty vehicle fleet.’® This study concludes that new

“a significant course

correction is needed

to dampen growth in
oil consumption”

passenger vehicle greenhouse gas emissions can be cost-
effectively reduced by up to 47 percent. Achieving this
substantial reduction would require a significant increase
in the market share of hybrid-electric vehicles. Relying
solely on technology improvements to
conventional gasoline-power vehicles,
the study finds that a 30 percent
reduction in greenhouse gas emissions is
cost-effective. Importantly, none of the
emissions-reducing technology
combinations considered in this study included
reductions in vehicle size, weight, or performance.
Converting the Martec/AVL estimates of achievable
greenhouse gas reductions to vehicle efficiency
improvements suggests that average new-vehicle fuel
economy could be cost-effectively increased by 10-20
mpg.’' (For more details of the Martec/AVL results, see

further discussion at page 33 of Chapter I11). Based on its
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review of recent fuel economy studies, the Commission
finds that the cost-effective efficiency potential of
passenger vehicles is substantial and merits serious
attention from policymakers.

Safety Issues — A paramount concern when
seeking to improve vehicle fuel economy is ensuring no
reduction in overall vehicle safety. The concern is often
expressed that mandating higher fuel economy will
require production of less safe, lighter vehicles and
compromise vehicle performance. While the relationship
between vehicle weight and safety is clearly important, it
is far from straightforward. The 2002 NAS study, for
example, found that down-weighting and down-sizing of
the passenger vehicle fleet in the late 1970s and early
1980s could be linked to reductions in fleet safety.? On
the other hand, NHTSA recently cited both the 2002 NAS
study and its own more recent review of safety issues in
noting that down-weighting — if concentrated among the
heaviest vehicles in the light-truck category — could
produce a small, fleet-wide safety benefit.”* Recent
government data, moreover, suggest that sport utility
vehicles are less safe overall than lighter passenger
vehicles when the greater propensity of sport utility
vehicles to roll over is taken into account.**

Figure 1-7 illustrates the
game changing potential of
already-available hybrid-electric
technologies to boost fuel
economy while maintaining vehicle
size and performance. The Ford
Escape, Honda Civic hybrid, the
forthcoming Honda Accord hybrid,
and the Toyota Highlander hybrid,
all achieve substantial fuel economy improvements while
maintaining or increasing horsepower (by as much as 17
percent) compared to their conventional counterparts,
and without reductions in weight or size. These vehicles
clearly demonstrate that substantial fuel economy
improvements can be achieved using already-available
technologies and without compromising vehicle
performance and safety. In addition, some argue that

advances in light but very strong composite materials will
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“...a variety of possible reforms
could substantially improve
the flexibility of the CAFE
program, reduce compliance
costs, and thus allow for a
greater increase in standards...”

allow for significant weight reductions to be achieved in
concert with ongoing safety improvements, although cost
issues remain.

In light of the complexity and potential trade-
offs associated with significantly increasing vehicle fuel
economy, the Commission believes it is appropriate for
Congress to instruct NHTSA to determine the optimal
standard and programmatic details for future changes to
CAFE. Given the importance of this decision and its
ramifications for the nation and the auto industry, the
Commission also urges Congress to ensure that NHTSA
has the necessary resources and authority to significantly

strengthen and reform the CAFE program.

I1. Reforming CAFE

Provide Greater Efficiency through Market
Mechanisms — A variety of possible reforms could
substantially improve the flexibility of the CAFE
program, reduce compliance costs, and thus allow for a
greater increase in standards than might otherwise be
economically and politically acceptable.

Specifically, the Commission recommends that
Congress alter CAFE to enable manufacturers to trade
fuel economy credits with one another and across their
car and light truck fleets.
Currently, the program requires
each individual manufacturer to
meet applicable fuel economy
standards within its own car and
light truck fleets. Manufacturers
can gather credits for excess
compliance and bank these credits
to offset possible future
compliance shortfalls. This offset system, however, is
currently limited in several important ways. First, credits
must be used within three years or they expire. Second,
credits earned in the passenger car segment of the
market cannot be used to offset fuel economy
requirements for a manufacturer’s light truck fleet, and
vice versa. Since most carmakers produce both types of
vehicles, this restriction is significant. The Congressional

Budget Office has estimated that simply allowing



manufacturers to trade
credits with each other
would reduce the cost of the
CAFE program by about 17
percent.

Consider Establishing
Cost Certainty for the Vehicle
Industry — Contentious
debates about the costs
associated with improving
fuel economy and, by
extension, the costs of
complying with higher CAFE
standards, have stymied past
efforts to improve vehicle
fuel economy. As these
disagreements center upon inherently uncertain
projections of future technology development, they are
nearly impossible to resolve and often result in
stalemate.’” The Commission believes that providing
the automobile industry and consumers with greater
cost-certainty by capping future compliance costs could
hold promise for moving beyond this stalemate. Cost
estimates used to justify fuel economy and emission
standards in the context of regulatory rulemakings are
almost always considered understated by industry and
overstated by environmental advocates. Combining
significantly improved standards with an appropriate
cost cap or “safety-valve” would protect automakers and
consumers if regulatory estimates understate true costs.
At the same time, it would assure that the benefits
associated with higher standards will be achieved if
government assumptions are either accurate or
overstate true costs. A similar mechanism is included in
the Commission’s proposal for a tradable-permits
program to limit greenhouse gas emissions and is
discussed at some length in the next chapter.

Arguably, the CAFE program already contains a
safety valve in the form of a monetary penalty for
noncompliance. Currently, manufacturers are penalized
$55 for every mpg that their average fleet fuel economy

falls short of applicable CAFE standards, multiplied by the

A growing variety of hybrid vehicles are
currently available in American showrooms.

b}
By
=}
S
a
15}
c
T
8
<
Q
g
=2
=4
5}
k<
9
S
[«
)
3
S
o
5
=

Photo courtesy of American Honda Motor Corporation

Auedwo?) 1010 p104 Jo As911n0d 010y4

number of vehicles sold. (The penalty was originally set at
$50 per mpg per vehicle in 1978 and was updated to $55
in 1997.) Some smaller-volume foreign manufacturers
(e.g., BMW, Jaguar) have paid this penalty rather than
alter their U.S. market strategy by selling more fuel-
efficient vehicles. Domestic manufacturers have not,
however, availed themselves of this compliance option in
part due to concerns that intentional violation of CAFE
standards could provide a basis for shareholder lawsuits.
Thus, the existing monetary penalty has not functioned
as a cost-capping mechanism for domestic full-line
manufacturers. To ensure that tradable credits or a safety
valve function as intended, Congress would need to
make clear that purchasing CAFE credits from other
manufacturers or the government is a legitimate
compliance option.

If, in concert with a significant increase in
standards, the CAFE program is modified by the addition
of a cost-capping safety valve, it will be critically
important to set the cost cap at the right level. If the
safety valve price is set too low, manufacturers will buy
compliance credits from the government and under-
invest in fuel-saving technologies relative to what is cost-
effective in terms of achievable fuel economy
improvements. If, on the other hand, the CAFE safety

valve is set too high, manufacturers will need to make
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technology investments and/or purchase compliance
credits beyond the point justified by the benefits
associated with achieving CAFE requirements. To
determine the appropriate price for the safety valve,
federal agencies could consider the marginal costs that
are assumed for fuel-saving technologies in justifying a
revised standard and the benefits of avoided gasoline
consumption considering reasonable externalities.
Preliminary analysis by the Commission taking these
factors into account suggests that the price level needed
to ensure that the safety valve functions as intended
would be higher than the current $55/mpg CAFE non-
compliance penalty.

Address Potential for Adverse Job Impacts through
Economic Incentives for Hybrids and Advanced Diesels —
The concern that higher fuel-economy requirements
would adversely affect the competitive position of U.S.
manufacturers relative to foreign manufacturers has
always played a prominent role in the long-running
debate about raising CAFE standards. At present there is
a roughly 3 mpg gap between the average fleet-wide fuel
economy of the major American auto makers and their
main European and Japanese competitors. As a result,
domestic manufacturers — in large part because their
fleet mix contains a higher proportion of light trucks and
sport utility vehicles —start at some disadvantage in
producing vehicles that can meet a higher target average.
The current gap, however, is smaller than the 8 mpg fuel
economy gap that existed between domestic and foreign
manufacturers in 1975 when Congress first established
the CAFE program. While some believe that the CAFE
standards gave importers an advantage that allowed them
to enter the larger and more profitable market segments,
others believe that the standards proved salutary for the
industry precisely because they prompted technological
innovation that ultimately helped U.S. companies keep
pace with their foreign rivals.

Increased compliance flexibility and innovative
reforms like the cost-capping safety valve discussed
previously are clearly two important means of addressing
the legitimate concerns about competitiveness and job

impacts that inevitably arise in considering new CAFE
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standards. In addition, the Commission believes that
targeted incentives for consumers and manufacturers can
play an important role in addressing these concerns,
particularly with respect to the disadvantage domestic
manufacturers currently face in producing hybrid-electric
and advanced diesel vehicles. Though these types of
vehicles currently account for significantly less than 1
percent of total U.S. vehicle sales, several major
automobile manufacturers have begun making
substantial investments in hybrid and diesel technologies
with the expectation that the market for these
technologies, both domestically and overseas, is likely to
expand rapidly in coming years. The fact that Asian and
European manufacturers are currently better positioned
to produce both types of vehicles therefore presents an
important competitive challenge for U.S. manufacturers.

To help the domestic industry meet that
challenge in concert with achieving higher fuel
economy standards the Commission recommends a
ten-year package of incentives to increase consumer
demand for highly efficient hybrid and advanced diesel
vehicles and to encourage manufacturers and major
suppliers to locate their production at existing facilities
in the United States.

Consumer Tax Incentive — A tax deduction of
up to $2,000 (worth between $400 and $600 to the
average taxpayer) is currently provided to consumers
who purchase a new hybrid-electric vehicle. This tax
incentive starts phasing out in 2004 and expires after
2006. The Commission supports extending the tax
incentive for five years (2007 to 2011), altering the
mechanism from a simple deduction to a variable credit
of up to $3,000 based on vehicle fuel economy, and
expanding the scope of the program to include
advanced diesel passenger vehicles. The goal here is to
increase consumer demand for highly efficient vehicles,
thereby reducing costs through increased production
volumes. In order to cap overall costs and ensure that
all vehicle manufacturers have access to the incentives,
the Commission believes that the maximum number of
incentives available to any one manufacturer should be

limited. Legislation before Congress in 2004 included



provisions limiting the total incentive to 80,000 vehicles
per manufacturer. The estimated cost of the program is
$1.5 billion over five years.

Auto Manufacturer and Supplier Tax Incentive —
Despite the growing market share of imported vehicles,
most of the new vehicles and automotive components
sold in the United States are manufactured domestically
(70 percent in dollar value). Auto industry and labor
leaders have expressed concern that promoting
advanced hybrid and diesel vehicles will encourage more
overseas production at the expense of U.S. jobs. The
Commission worked collaboratively with the United Auto
Workers and the University of Michigan to examine this
issue and concluded that these concerns are well-
founded in the case of hybrids and light-duty advanced
diesels.*® Currently, European facilities are better
positioned to produce diesel components and vehicles
and Asian firms have better technical know-how and
facilities to produce hybrid technologies. (For example, a
majority of components for the Ford Escape hybrid come
from suppliers based in Europe and Japan.)

To address potential adverse job impacts
associated with an increase in the market share of
hybrids and advanced diesels the Commission
recommends providing tax incentives for U.S.

manufacturing facilities to retool existing factories to

Table 1-1

produce hybrid-electric and advanced diesel passenger
vehicles with superior fuel economy. The incentive would
be available to domestic and foreign companies with U.S.
facilities, including both assembly plants and parts
suppliers. Based upon independent review, the
Commission believes that this approach would be
consistent with U.S. obligations under international trade
agreements.”” The recommended subsidy level would
total $1.5 billion over ten years with the amount of the
credit set to reflect up to two-thirds of the capital
investment associated with the production of vehicles or
vehicle components. The Commission’s analysis finds
that these federal expenditures would pay for themselves
over a four- to five-year period through the increased tax
receipts resulting from maintaining domestic
manufacturing jobs.

Specific estimates of the range of costs and
benefits associated with the proposed manufacturer tax
credit are summarized in Table 1-1.%8 The analysis starts
with three estimates of the size of the U.S. market for
hybrids and advanced diesels in 2009. As noted
previously, hybrid and advanced diesel vehicles now
account for less than 1 percent of annual U.S. sales.
Based on publicly announced production plans, the
baseline growth scenario assumes that these vehicles

will reach 3 percent of the U.S. passenger vehicle

Costs and Benefits of Manufacturer Capital Investment Tax Credit

Scenarios Hybrid & Diesel Private Sector

Share of U.S. Capital Investment Cost to U.S.

Passenger in U.S. Auto Plants* Treasury Jobs

Vehicle Market (Millions) (Millions) Gained
Baseline 3% $348 $233 14,978
Moderate Growth 7% $971 $651 39,057
High Growth 11% $1,599 $1,072 59,459

*Assumes 50% of projected overseas production will be relocated to the U.S. due to the proposed capital investment tax incentive.
Note that the baseline estimates shown in the above table are independent of any assumptions about a future increase in CAFE standards.

Data Source: University of Michigan, 2004
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market by 2009. The moderate- and high-growth
scenarios assume that consumer preference, sustained
high gasoline prices, an extension and increase in
consumer tax incentives, and potential increases in fuel
economy standards result in hybrid and advanced
diesel vehicles capturing higher market shares of 7 and
11 percent respectively. At the 7 percent market share
assumed under the moderate growth scenario, capital
investment in the necessary retooling of assembly
plants and component production facilities would cost
the private sector close to $1 billion. If an investment

tax credit compensates manufacturers for two-thirds of

Notes:

their capital investment costs, the cost to the U.S.
Treasury would be about $650 million over a period of
ten years. Resulting employment gains over the same
time period would total almost 39,000 jobs. Importantly,
this analysis also shows that the federal investment to
encourage domestic production of these fuel-efficient
vehicles would pay for itself several times over as a
result of the tax revenues associated with increased
domestic production. In the moderate growth scenario,
for example, the increase in tax revenues would total

more than $1.6 billion.
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Il. REDUCING Risks FROM

CLIMATE CHANGE

The United States should adopt a mandatory, economy-wide, tradable-permits system for
limiting greenhouse gas emissions, with a safety valve designed to cap costs. The proposed
program aims to accelerate progress in reducing the greenhouse gas intensity of the U.S.
economy. The policy explicitly links the long-term pathway for U.S. reductions to
mitigation efforts from developed and developing countries. To ensure continued access to
affordable and reliable energy supplies, the Commission’s proposal for limiting greenhouse
gas emissions is supported by recommendations throughout this report that promote the
development and early deployment of low- and non-carbon energy resources.

Climate change caused by energy-related
greenhouse gas emissions is a century-scale, global issue
that presents clear risks but is also characterized by
significant uncertainties about both the costs and
benefits of mitigation. The Commission seeks to establish
a robust policy architecture for addressing these risks
that can evolve along with scientific understanding, the
range of possible solutions, and the prospects for
collaboration with other nations. The Commission firmly
believes that the United States must take a first step
domestically, but must not do so to the competitive
detriment of U.S. businesses internationally. Thus, the
nation’s initial actions must be sensitive to economic
costs and must be framed as part of a global effort in
which all major emitting nations assume a comparable
level of commitment to reducing their contribution to
climate risks.

This chapter describes a tradable-permits
program that would begin to limit greenhouse gas
emissions and create the market signals needed to
stimulate long-term investment in climate-friendly energy
alternatives. Recognizing that both U.S. and world
emissions would have to decline substantially from
current levels to stabilize greenhouse gas concentrations
in the atmosphere, this proposal should be understood
as an initial domestic step in the long-term effort to first
slow, then stop, and ultimately reverse current emission
trends. In its structure and stringency, the Commission’s
proposal is designed to encourage the timely initiation of
what will necessarily be a phased process. The
Commission believes that this approach is more

pragmatic and ultimately more effective than years of

Figure 2-1

Projected Global and U.S. Greenhouse Gas
Emissions Trajectories

Stabilizing atmospheric concentrations of
greenhouse gases will require significant global
and domestic action.
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further legislative stalemate in pursuit of a more
aggressive initial goal.

Regardless of initial stringency, the long-term
success of any climate proposal to reduce greenhouse gas
emissions depends upon the introduction of low-carbon
energy sources in the quantities and in the timeframe
needed to ensure substantial emission reductions and

continued access to adequate and affordable energy.
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Accordingly, the next chapters of this report describe a
suite of policies to directly promote the development and
early deployment of a variety of energy efficiency

technologies and low-carbon energy resources.

A. ESSENTIAL CONTEXT:
UNDERSTANDING THE RISKS OF
CLIMATE CHANGE

Over the last decade, there has been growing
scientific consensus that greenhouse gases are
accumulating in the Earth’s atmosphere as a result of
human activity; that the resulting change in
atmospheric composition is causing average
temperatures to rise at a rate outside the range of
natural variability; and that the resulting alterations in
climatic conditions will continue and grow through the
21" century and beyond. Considerable uncertainty
surrounds specific forecasts of future consequences,
however, as well as estimates of the likely costs and
benefits of alternate policy interventions.

Based on observations, paleoclimatological
indicators of past climate change and its consequences,
and computer models of the ocean-atmosphere system,
the effects to be expected from greenhouse-gas-induced
global warming are likely to include sea-level rise, altered
patterns of atmospheric and oceanic circulation, and
increased frequency and severity of floods and droughts.
While increased concentrations of carbon dioxide in the
atmosphere may entail near-term benefits for agriculture

and forestry in some regions, broader climate change

Satellites provide scientific data on meteorology, the
ionosphere and the global climate.
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consequences over the mid- to long-term pose
substantial risks to these same economic activities
(agriculture and forestry) as well as to infrastructure
investments (coastal facilities, heating and cooling
capacity, and water supply), public health (increased
disease vectors), and plant and animal habitat. Some
regions are expected to experience climactic changes
outside the uncertainty range for global-average values,
with the potential for correspondingly larger impacts on
well-being.

Clearly, continued progress is needed in
understanding the underlying climate science as well as
the costs and benefits of various strategies for mitigation
and adaptation. But current understanding of
greenhouse gas-related climate risks is sufficient reason
to accelerate, starting now, the search for a mix of
affordable technical and policy measures aimed at: (a)
reducing aggregate greenhouse gas emissions
substantially from the business-as-usual trajectory over a
relevant time frame, and (b) adapting to the degree of
climate change that cannot be avoided without incurring
unreasonable costs. This is not the only major challenge
in fashioning a sensible energy policy for the United
States, but it is a challenge that no sensible energy policy
can ignore.

Many countries agree with this conclusion. In
January 2005, the European Union will initiate an
emissions trading system for carbon dioxide that covers
more than 10,000 sources in 25 countries. Japan, which
is already the most energy-efficient major economy in
the world, subsidizes renewable energy both directly
and through a national renewable portfolio standard,
and is contemplating an emissions tax or cap-and-trade
program to achieve further reductions. Canada is
currently developing a domestic emissions trading
program. Even some key developing countries have
begun reducing their emissions below forecast levels as
they pursue enhanced energy security, energy
efficiency, conventional pollution control, and market
reform. The proposal outlined below is designed to
return the United States to a position of international
leadership while protecting the nation’s economy and

global competitiveness.



B. POLICY RECOMMENDATION

for Limiting U.S. Greenhouse Gas Emissions through a Tradable-Permits Program

Key elements of the Commission’s proposal for limiting U.S. greenhouse gas emissions include:

* Mandatory, economy-wide, tradable-permits system. The United States should implement a mandatory, economy-
wide, tradable-permits system for limiting greenhouse-gas emissions. The permit system should go into effect
in 2010 to allow adequate lead-time for businesses and to prepare for program implementation. In addition to
carbon dioxide (CO,), emissions covered by this program should include methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons, and sulfur hexafluoride.

e Environmental target based upon annual reductions in emission intensity. Between 2010 and 2019, the target should
be set to reflect a 2.4 percent annual reduction in greenhouse gas emissions per dollar of gross domestic
product (GDP). Meeting this target would slow emissions growth from the currently projected rate of 1.5
percent per year to 0.4 percent per year.

e Cost cap. To limit possible costs to the economy, the government would sell additional permits at an initial price
of $7 per metric ton of CO,-equivalent (MTCO,e). The price for additional permits (or so-called “safety valve”
price) would increase by 5 percent each year in nominal terms. This annual increase is designed to modestly
exceed inflation, resulting in a gradual escalation of the safety valve price in real terms.

e Permit allocation. The total volume of permits for a given year would be calculated and distributed well in
advance based on available GDP forecasts. The Commission recommends that 95 percent of initial permits be
issued at no cost to emitting sources. Beginning in 2010, 5 percent of permits would be auctioned to provide for
new entrants and to finance advanced energy technology research, development, and early deployment. In
2013, the Commission recommends gradually increasing the quantity of permits auctioned by one-half of one
percent per year (i.e., to 5.5 percent of the total target allocation in 2013, 6 percent in 2014, and so on) up to a
limit of 10 percent of the total permit pool.

e Congressional review in 2015 and every five years thereafter. If major U.S. trading partners and competitors
(including Canada, Europe, Japan, Russia, and such developing countries as China, India, Mexico, and Brazil) fail
to implement comparable emission-control programs, escalation of the safety valve price and permit auction
should be halted. Conversely, if the combination of international progress, technological advances, and scientific
considerations warrant more aggressive U.S. action, Congress should strengthen program requirements.

e Long-term emission reduction pathway. Absent Congressional adjustment, targeted greenhouse gas intensity
reductions should increase to 2.8 percent per year beginning in 2020. Meeting this target would amount to
stopping further emissions growth. The Commission recognizes that emissions will ultimately need to be
reduced substantially below current levels in order to stabilize atmospheric greenhouse gas concentrations, but
has not sought to describe a global policy framework that could achieve reductions of this magnitude.

C. THE COMMISSION’S PROPOSAL responsibilities among developed and developing
1. Policy Context for the Commission Proposal nations. The Clinton Administration, in turn, emphasized
The Commission’s proposal for a tradable- a flexible policy response designed to elicit the most

permits program for greenhouse gases incorporates a economical, environmentally equivalent emissions
number of important principles advanced over the last reductions regardless of when, or where, they are

dozen years by successive presidential administrations. achieved. Most recently, the current Bush Administration
As a signatory to the original 1992 Framework Convention has focused on the importance of technology

on Climate Change, the first Bush Administration development and has advanced an intensity-based
recognized the concept of common but differentiated approach to setting emission reduction goals. Finally, the
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Figure 2-2

Commission Climate Proposal Timeline

The Commission recommendation is to slow, stop, and eventually reverse emissions growth,
through an intensity-based target, contingent on action by other countries.
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Commission’s climate recommendations are informed by
the conviction that the nation’s environmental objectives
can only be achieved if they are carefully integrated into
a broader energy policy which is equally focused on
supply and security imperatives. In particular, to the
extent that policies addressing climate change reduce
energy production, policies must be put in place to
assure that replacement energy supplies become
available at the same time. The proposal that follows,
therefore, must be understood as fundamentally linked
to all the other energy policy recommendations

advanced in this report.

2. Emissions Target under the
Commission Proposal

Under business-as-usual assumptions, national
greenhouse gas emissions are expected to grow from 7.8
billion metric tons of CO, equivalent (MTCO,e) in 2010
to 9.1 billion MTCO,e in 2020." Excluding additional

permits sales via the safety valve, the Commission’s

National Commission on Energy Policy

proposal would result in emissions of 8.1 billion MTCO,e
in 2020, roughly 11 percent or 1 billion tons below
business-as-usual levels.” Commission modeling
indicates that the government will begin selling
additional permits in 2015 via the safety valve such that
actual reductions by 2020 (assuming no change in the
program as a result of the first five-year review in 2015)
would be closer to 540 million metric tons (6 percent)
below business-as-usual projections. It is important to
note that the latter figure represents a conservative
estimate of likely program benefits. To the extent that
available energy-economy models underestimate the
technological innovation that will result once carbon
reductions have real market value, sales of additional
permits under the safety valve will be less than estimated
and resulting emissions reductions will be greater,
relative to business-as-usual expectations. If, after the
first ten years of program implementation, the target rate
of intensity reductions is increased to 2.8 percent per

year, the domestic emissions budget would be reduced



below 8.1 billion MTCO,e starting in 2020, or roughly the

projected business-as-usual level in 2012.

3. Cost—Certainty: The Safety Valve

Although the effort to reduce greenhouse gas
emissions is rooted in environmental concerns, the
Commission believes that any such program must also
address concerns over potential impacts on energy costs,
economic growth, and competitiveness. Ultimately,
addressing the threat of climate change will require
global agreement about an ecologically sustainable
emission limit and an equitable sharing of reduction
burdens. Achieving the long-term environmental
objective will likely require that fixed emission limits
eventually replace cost-based policies. However, the
Commission strongly believes that reducing uncertainty
and likely opposition by explicitly capping program costs
and impacts is the best path toward timely action. Hence,
a key feature of the Commission’s proposal is the
inclusion of a safety valve,
which effectively
guarantees that the costs
of emission reduction will
not increase above the
specified price — in this case, $7 per metric ton of CO,-
equivalent emissions beginning in 2010 and rising 5
percent annually. Unlike policies with a fixed emissions
cap, where compliance costs are uncertain and can vary
based on a host of factors ranging from the weather to
economic growth and technology developments, policies
with a safety valve limit costs and allow emissions to
adjust in the face of adverse events. The level of the
safety valve in the Commission’s proposal reflects a
judgment about the political feasibility of establishing a
federal framework for reducing greenhouse gas
emissions in the near term. It also falls within the range
of benefits associated with climate change mitigation
according to a number of recent studies, which have
estimated those benefits at anywhere from $3 - $19 per
metric ton of CO,-equivalent.’

International allowance trading, credits for
project-based emission reductions, and carbon

sequestration in forests and soils will be important

“the Commission’s proposal explicitly caps
costs while at the same time producing
significant emissions reductions”

components of global greenhouse gas emissions
reduction efforts. The Commission proposal does not
incorporate these options at this time. The Commission
recognizes, however, that such flexibility mechanisms —
provided they are carefully designed and implemented
—could augment its proposal by enabling further
reductions, lowering costs, and helping developing
countries to improve their energy infrastructure.

By choosing cost certainty over environmental
certainty, the Commission’s proposal explicitly caps costs
while at the same time producing significant annual
emission reductions. Depending on assumptions
concerning future technological change, the proposed
program would produce annual estimated emissions
reductions ranging from 540 million to 1.0 billion
MTCO,e below business-as-usual levels by 2020 and
could lead to permit prices and costs below the safety
valve level. The range of estimated reductions reflects the
inherent uncertainty in forecasting the effects of
increased research and
development spending,
enhanced early
deployment programs,
building and equipment
standards, and other Commission proposals that are
likely to reduce compliance costs and increase program
benefits. With advance knowledge of future emissions
budgets and safety valve levels, the Commission expects
immediate effects on investment decisions concerning
long-lived capital assets. The cumulative effect of the
Commission’s proposals to increase investment in energy
technology, enhance efficiency standards, and affect
near-term investment decisions suggests that overall
program benefits will approach the upper end of the

projected range of likely emissions reductions.

4. Impacts on Businesses and Households

In modeling the economic impacts of its
greenhouse gas tradeable-permits proposal, the
Commission focused on consequences for energy
markets, industrial activity, and individual households.
The models reveal that half of the estimated 540 million

MTCO,e emissions reduction achieved in 2020 under
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Figure 2-3

Projected Energy Consumption

under Commission Plan

Under the Commission’s greenhouse gas proposal
from 2004-2020:
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