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EIA ANALYSIS OF DRAFT CLIMATE CHANGE
LEGISLATION

WEDNESDAY, JANUARY 24, 2007

U.S. SENATE,
COMMITTEE ON ENERGY AND NATURAL RESOURCES,
Washington, DC.

The committee met, pursuant to notice, at 9:45 a.m., in room
SD-366, Dirksen Senate Office Building, Hon. Jeff Bingaman,
chairman, presiding.

OPENING STATEMENT OF HON. JEFF BINGAMAN, U.S.
SENATOR FROM NEW MEXICO

The CHAIRMAN. Alright, why don’t we go ahead and get the com-
mittee hearing started. Let me indicate that today we are going to
have testimony on the Energy Information Administration’s report
on Draft Climate Change Legislation. Also, we are going to take ac-
tion on three routine business matters.

In the interest of time, rather than waiting to get a reporting
quorum, I think we need to just start with our hearing and advise
everybody that if we get 12 Senators in the room we are going to
interrupt everyone at that point and do these three business items
which need to be done with the 12 Senators, but that may be a
while. So, let me just welcome all the witnesses and make a short
statement here and then ask Senator Domenici for the statement
that he has and then introduce the witnesses.

Thank you all for being here. This hearing will focus on this En-
ergy Information Administration Analysis of the Draft Global
Warming Legislation and the economic impact that that would
have on our country. Last year several of us, Senators Specter and
Lugar as well as Senators Landrieu, Salazar, and Murkowski here
on this committee, submitted draft legislation to the EIA asking
them to look at it and I appreciate those members joining in that
request. The draft was the culmination of over a years worth of
work. It began with an EIA analysis of the Climate Proposal by the
National Commission on Energy Policy which was 18 months or
more ago.

Over the past Congress we visited the issue on the floor; we had,
under Senator Domenici’s leadership, a day-long workshop here in
this committee with 29 participants to explore the design features
of a cap and trade proposal. We received this EIA analysis as a
next step. We asked for it as a next step in trying to craft legisla-
tion that would be appropriate to deal with this issue. We cir-
culated this draft. Senator Specter and I have initiated the process
of trying to improve on the draft and having this hearing, which
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I think gets us started in that process. We also hope to have more
hearings on the issue of climate change. Sir Nicholas Stern is
scheduled to testify before our committee next month. I hope that
will give the committee another chance to review the impacts of
global warming and the impacts of delaying action on global warm-
ing.

There are obviously a lot of different parts to this issue. It is a
complex issue. I hope that as many members as are willing to, will
engage themselves and take the time to try to understand and set-
tle on their views on the various issues that are raised, so I appre-
ciate very much the time and the effort that Senator Domenici and
his staff have committed to this very difficult set of issues, as well
as other members of the committee. I call on Senator Domenici for
his statement before we hear from the witnesses.

STATEMENT OF HON. PETE V. DOMENICI, U.S. SENATOR
FROM NEW MEXICO

Senator DOMENICI. Thank you very much, Senator Bingaman. I
note that we might let it be known to the staff that if we get a cou-
ple of more Senators, we have 12, and that whenever there’s 12,
we will stop and turn it back over to you so you can have the busi-
ness meeting and pass the three business items that are sitting
around and I think that would be good.

I want to add my thanks to yours regarding the witnesses for
taking time out of their busy schedules for participation in this
hearing today. I thank each one of you. I did not get a chance here
this morning yet, but I do now.

In his State of the Union address last night, the President laid
out an ambitious, but worthy, goal to reduce the consumption of
gasoline by 20 percent in 10 years. I applaud the President’s lead-
ership in emphasizing the importance of alternative fuels and vehi-
cle fuel efficiency. The efforts will enhance our National Energy Se-
curity, as well as decrease emissions from greenhouse gases. How-
ever, I was disappointed that the President gave little attention to
the tremendous promise that nuclear energy holds for this Nation.
Expanding our use of nuclear power is the single most significant
thing we can do to confront climate change. In the last Congress,
Senator Bingaman and I started a bipartisan discussion in this
committee to consider the climate change issues. I am pleased that
we are continuing the discussion into the 110th Congress. Another
Senator has arrived. Senator Bingaman and I released a white
paper on climate change which laid out the key questions and the
design challenges for a mandatory program for limiting greenhouse
gas emissions. At our Climate Conference last April, we received
more than 150 submissions at our Climate Conference, excuse me,
that contained more than 500 individual documents. Imagine that,
people truly are interested and go a long way and give a lot of their
time and energy to help us understand what is happening. We
have had a very productive discussion on climate, and we have
learned a lot so far.

I am aware that many in the scientific community are warning
us that something needs to be done. We still have a lot of questions
before us, though. With this hearing we are continuing a search for
answers that are meaningful, economically feasible and that will
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produce real reductions in greenhouse gas emissions. It is clear to
me that developing a system of mandatory controls on carbon emis-
sions could be a daunting task. Controls must be effective. They
must produce significant emission reductions to be meaningful. The
cost of such controls should have the least possible overall negative
effect on our economy and any burdens must be quite as equitable
as they have been, as they can possibly be. And we must be sure
that we do not impose costs on our industry that will drive them
to impose costs that will drive them to relocate in countries such
as India and China that do not have similar controls on carbons.
I believe an essential part of any response to climate change is to
double, maybe triple, our commitment to developing new tech-
nologies. Research and development funding, both public and pri-
vate, is vital to addressing any of our Nation’s energy challenges,
and the climate change issue is no exception. I look forward to
learning more from today’s hearings.

Thank you Mr. Chairman and thank the Senators who are here
and the others who will be coming that are interested in this issue.

The CHAIRMAN. Thank you very much. Why don’t we just start?
Let me introduce the panel of witnesses here and then we will
start from the left and just go across and hear the testimony of
each. Our first witness is Howard Gruenspecht, who is the Deputy
Administrator with the Energy Information Administration in the
Department of Energy and he is the person who has been the lead
on this analysis that we have asked for. In addition, of course, Jeff
Sterba is chairman and president and CEO of the PNM Resources
in New Mexico, a company we are very proud of in our State. We
appreciate Jeff’s leadership and willingness to testify today. Daniel
Lashof who is the climate center deputy director for the Natural
Resources Defense Council, we very much appreciate you being
here. Anne Smith who is the vice president for CRA International
here in Washington, thank you for being here and Jason Grumet
who is the executive director for this National Commission on En-
ergy Policy that the Hewlett Foundation established a couple of
years ago and has been the moving force behind getting the draft
legislation that is being analyzed by the Energy Information Ad-
ministration prepared.

Why don’t we do this, Howard, would you go ahead and take
whatever time you need to give us the analysis you went through
and then your conclusions and then I will ask each of the other wit-
nesses to take 5 minutes or so and summarize their comments, ei-
ther about the analysis or any other point they want to make and
then we will take questions. Howard, go ahead.

STATEMENT OF HOWARD GRUENSPECHT, DEPUTY ADMINIS-
TRATOR, ENERGY INFORMATION ADMINISTRATION, DE-
PARTMENT OF ENERGY

Dr. GRUENSPECHT. Thank you Mr. Chairman, Senator Domenici
and members of the committee. I appreciate the opportunity to ap-
pear before you today.

The Energy Information Administration is the independent sta-
tistical and analytical agency in the Department of Energy. We do
not promote, formulate or take positions on policy issues and our
views should not be construed as representing those of the Depart-
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ment or the administration. As requested, my testimony focuses on
EIA’s recent analysis of the energy and economic impacts of a cap-
and-trade program for greenhouse gas emissions. Our report com-
pares energy and economic outcomes incorporating the proposal
provided to us by the chairman and five colleagues to those of the
reference case of the Annual Energy Outlook 2006. As noted in my
written testimony there are many uncertainties inherent in any
long term projection, particularly over a 25-year period, but the ex-
amination of differences across cases can provide some robust in-
sights. Also, while EIA has recently updated its reference case in
the Annual Energy Outlook 2007, an analysis starting from the
new outlook would likely produce results that are very similar to
those in our report, given the relatively modest changes between
the 2006 and 2007 outlooks. My discussion of key findings will
focus on the Phased Auction case, which was one of the cases we
were asked to look at, which provides for the direct allocation of
some emissions allowances and the auctioning of others with the
share that would be auctioned rising over time as specified in the
proposal.

Starting with energy price impacts, the cap-and-trade proposal
requires fossil fuel suppliers to submit emissions allowances that
reflect the carbon dioxide emitted when the fuel is burned. The cost
of the allowances raises the energy prices paid by the end users.
Figures 1 and 2 of my written testimony summarize the price im-
pacts, which are all expressed in real 2004 dollars and include the
value of allowances. The average retail gasoline price under the
program is 3 percent higher in 2020 and 5 percent or 0.11 cents
higher in 2030 compared to the reference case. The price impact in
2030 reflects the operation of the safety valve feature of the pro-
gram. In terms of natural gas, the program is projected to increase
the average delivered natural gas price by about 6 percent in 2020
and by 11 percent in 2030.

The projected percentage increase in delivered coal prices to elec-
tric generators, 48 percent in 2020 and 81 percent in 2030, is sig-
nificantly larger than those expected for oil products and natural
gas. This result reflects coal’s higher carbon content per unit of en-
ergy and its lower price in the reference case compared to both oil
and natural gas.

In the Phased Auction case, where significant quantities of allow-
ances are given free of charge to electricity generators, electricity
prices are estimated to be 4 percent higher than in the reference
case in 2020 and 11 percent higher in 2030. Projected electricity
price impacts—another sensitivity we were asked to look at—in the
Full Auction case, where all allowances are auctioned, are some-
what greater. The difference in impacts reflects the assumed pass-
through to ratepayers of the value of allowances given to electric
generators who are subject to State-level, cost-of-service regulation
in the Phased Auction case. So this is an example where State and
Federal policies interact. It is also the case that electricity price im-
pacts vary across States and regions, so I am giving a national
number, but there is definitely a different impact across different
parts of the country that we can talk about.

Projected effects on oil and natural gas use are limited by the
modest changes in their delivered prices and the limited avail-
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ability of economical substitute fuels in the transport sector and
other applications where these fuels are used. However, projected
coal consumption is reduced relative to the reference case by 4 per-
cent in 2020 and by 20 percent in 2030, due mainly to the shift in
the generation fuel mix that is driven by higher delivered coal
prices. The displaced coal generation is largely replaced by genera-
tion from nuclear and renewable energy. So, Senator Domenici
would be happy to hear that given his remarks.

Figure 4 of my written testimony shows the projected impacts on
electric generation capacity additions of this program and if you
look at the Figure you can see that the amount of projected coal
capacity additions falls rather dramatically, but the projected nu-
clear capacity additions and renewable capacity additions increase
rather dramatically. The proposal also significantly reduces the
economic attractiveness of coal-to-liquids conversions, so again it is
the coal prices that are mostly affected and it is the new builds of
coal plants and coal-to-liquids that are affected. However, despite
the reduction in coal power generation and CTL conversion relative
to baseline growth estimates, coal use is still projected to remain
above its 2004 level through 2030.

Figure 5 of the written testimony shows projected emissions re-
ductions and they consist of a mix of non-energy related reductions
which play an important, but declining role over time. They ac-
count for 57 percent of the reductions that are projected to occur
in 2020 and 35 percent of the reductions that are expected to occur
in 2030. So over time, the share that energy-related reductions con-
tributes increases. Because the Safety Valve in the proposal is pro-
jected to be triggered in 2026 the specified greenhouse gas inten-
sity targets are not fully attained beyond that date. Emissions rise
slowly during the first phase of the program, but decline thereafter.

Turning finally to economic impacts, Figure 6 shows projected ef-
fects on the level of real Gross Domestic Product and personal con-
sumption. By 2030, real GDP in the Phased Auction case is pro-
jected to be 0.26 percent lower than the reference case level; 0.26
percent is $59 billion in year-2000 dollars. The economy is very big
so even small percentage changes are a lot of money. The total re-
duction in discounted real GDP over the 2009-2030 period is 0.10
percent, which is $232 billion, relative to the reference case. Should
I stop?

The CHAIRMAN. Howard, could I just ask you to interrupt your
testimony for a minute. We have our 12 Senators to do this busi-
ness meeting. Let me just get that out of the way.

[RECESS]

The CHAIRMAN. Howard, why don’t you continue with your excel-
lent testimony? Now the exit of a few of these members should not
be seen as any lack of confidence in your testimony.

Dr. GRUENSPECHT. I have a thick skin, but in any event, I was
saying that real total reduction in discounted real GDP over the
2009 to 2030 period is 0.10 percent, relative to the reference case.
Impacts on projected real consumption—I know there is a lot of
focus on GDP but consumption is probably a different way to look
at well-being—shown in figure 6 are somewhat larger. GDP and
consumption impacts for the Full Auction case are larger than
those for the Phased Auction case, due to the assumption that the
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much higher auction revenues in the Full Auction case—when all
of the permits, all the allowances, are auctioned, rather than some
of them being given away—are not re-circulated into the economy
beyond the $50 billion in expenditures from the proposed Climate
Change Trust Fund that is part of the proposal. This result could
change under a different revenue recycling assumption and does
not imply a general conclusion that a Full Auction will necessarily
have larger impacts than a Phased Auction. Mr. Chairman, that
concludes my testimony and I would be happy to answer any ques-
tions you might have.
[The prepared statement of Dr. Gruenspecht follows:]

PREPARED STATEMENT OF HOWARD GRUENSPECHT, DEPUTY ADMINISTRATOR, ENERGY
INFORMATION ADMINISTRATION, DEPARTMENT OF ENERGY

Mr. Chairman, and members of the Committee, I appreciate the opportunity to
appear before you today. As requested in your invitation, my testimony focuses on
the Energy Information Administration’s (EIA’s) recent analysis of the energy and
economic impacts of a cap-and-trade program for greenhouse gas (GHG) emissions.
The proposal we evaluated, sent to us by Chairman Bingaman and Senators
Landrieu, Lugar, Murkowski, Salazar, and Specter in September 2006, would set
specific targets for the reduction of GHG emissions intensity of the U.S. economy
and incorporate a safety valve to assure that allowance prices remain at or below
a ceiling that rises over time.

EIA is the independent statistical and analytical agency within the Department
of Energy. We are charged with providing objective, timely, and relevant data, anal-
yses, and projections for the use of the Congress, the Administration, and the public.
Although we do not take positions on policy issues, we do produce data and analyses
to help inform energy policy deliberations. Because we have an element of statutory
independence with respect to this work, our views are strictly those of EIA and
should not be construed as representing those of the Department of Energy, the Ad-
ministration, or any other organization.

EIA’s analysis (Energy Market and Economic Impacts of a Proposal to Reduce
Greenhouse Gas Intensity with a Cap and Trade System (SR/OIAF/2007-1)), released
earlier this month, compares cases incorporating the cap-and-trade proposal to those
in the reference case of the Annual Energy Outlook 2006 (AEO2006). AEO2006 is
based on Federal and State laws and regulations in effect as of October 2005. It has
recently been superseded by AEO2007, which updates the projections to current
laws and regulations and our current analysis of market conditions. However, given
the relatively modest changes between AEO2006 and AEO2007, an analysis starting
from the new Outlook would likely produce results that are very similar to those
I will review today.

The projections included in EIA’s reference and policy cases, which extend
through 2030, are not meant to be exact predictions of the future but represent like-
ly energy futures, given technological and demographic trends, fixed laws and regu-
lations, and consumer behavior as derived from available data. EIA recognizes that
projections of energy markets over a 25-year period are highly uncertain and subject
to many events that cannot be foreseen such as supply disruptions, policy changes,
and technological breakthroughs. In addition to these phenomena, long-term trends
in technology development, demographics, economic growth, and energy resources
may evolve along a different path than expected in the projections. For this reason,
the AEO includes many alternative cases intended to examine these uncertainties.
Generally, projected differences between cases, which are the focus of our report, are
likely to be more robust than the specific projections for any one case.

EIA’s complete report, which includes a description of the proposal (and its full
text as an Appendix), our modeling approach and our results, as well as a discussion
of uncertainties and caveats, has been provided to the Committee and is publicly
available on our web site. My testimony summarizes key findings, focusing on the
Phased Auction case, which provides for the direct allocation of some emissions al-
lowances and the auctioning of others, with the share to be auctioned rising over
time as specified in the proposal. It outlines projected impacts on energy prices, en-
ergy use, GHG emissions, and economic activity, as well as the sensitivity of the
results to technology and other uncertainties. It also provides some comparisons to
results from other EIA analyses of policies to limit GHG emissions.
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ENERGY PRICES

The cap-and-trade proposal requires that fossil fuel suppliers submit emission al-
lowances that reflect the carbon dioxide emitted when the fuel is burned. Fuel sup-
pliers would presumably pass on the cost of the allowances to consumers, leading
to increases in fuel prices. As a secondary effect, however, reduced demand for fossil
fuels could lower their supply cost at the wellhead or the minemouth, offsetting
some of the price increase due to allowances. When these effects are taken together,
however, the cost of allowances tends to dominate, so the energy prices paid by end
users generally rise.

Figures 1 and 2* summarize the program’s impacts on energy prices, which are
all expressed in real 2004 dollars and include the value of allowances. The average
retail gasoline price is 6 cents per gallon (3 percent) higher in 2020 and 11 cents
per gallon (5 percent) higher in 2030 than in the reference case. Because the safety
valve caps the price of GHG allowances at $5.89 per metric ton of carbon dioxide
(CO») in 2012, rising to $14.18 per metric ton in 2030, the maximum direct effect
of the cap-and-trade policy on the delivered price of gasoline in 2030 is roughly 11
cents per gallon (2004 dollars).

The average delivered natural gas price is $0.41 per thousand cubic feet (6 per-
cent) higher in 2020 and $0.88 per thousand cubic feet (11 percent) higher in 2030,
largely because of the allowance price which is added to the delivered fuel costs.

The average delivered coal price to electric generators, including the cost of emis-
sions allowances, is $0.67 per million British thermal units (Btu) (48 percent) higher
in 2020 and $1.22 per million Btu (81 percent) higher in 2030 than in the reference
case. The much higher percentage change in delivered coal prices compared to the
other fossil fuels reflects both coal’s high carbon content per unit of energy and its
relatively low price in the reference case.

Because electricity consumers capture the economic benefits of the allocation of
GHG allowances to regulated utilities in areas of the country where electricity rates
are set under cost-of-service regulation at the state level, projected impacts on the
average delivered price of electricity are sensitive to decisions made regarding the
allocation or auctioning of allowances. In the Phased Auction case, where significant
quantities of allowances are given free of charge to electricity generators, electricity
prices are estimated to be 4 percent higher than in the reference case in 2020 and
11 percent higher in 2030. In the Full Auction case, where all allowances are auc-
tioned, electricity prices are estimated to be 6 percent higher than in the reference
case in 2020 and 13 percent higher in 2030. The difference between the Phased and
Full Auction cases reflects the assumed passthrough to ratepayers of the value of
allowances given to electric generators who are subject to state-level cost-of-service
regulation in the Phased Auction case. Electricity price impacts also vary across
states and regions.

ENERGY USE

Impacts on energy use generally reflect both the size of the change in energy
prices and the availability of substitutes and alternatives for each type of affected
energy. Figure 3 summarizes projected impacts on energy use. Projected primary en-
ergy use is 1.7 quadrillion Btu (1 percent) lower in 2020 and 2.4 quadrillion Btu
(2 percent) lower in 2030 as the cost of GHG allowances is passed through to con-
sumers, providing an incentive to lower energy use and shift away from fossil fuels,
particularly in the electric power sector. Relative to the reference case, fossil fuel
energy consumption is 1.9 quadrillion Btu (2 percent) lower in 2020 and 8.1 quadril-
lion Btu (7 percent) lower in 2030, with almost all of the change accounted for by
a reduction in the otherwise expected growth in coal use.

The reduction in petroleum use relative to the reference case projection is less
than 1 percent in 2020 and about 3 percent in 2030. Over 70 percent of oil is used
in the transportation sector, where alternatives are limited. With impacts on retail
gasoline prices starting at 6 cents per gallon in 2012 and growing to only 11 cents
per gallon by 2030, only modest changes in vehicle purchase and travel decisions
are expected, and there is no significant impetus to fuel switching.

Impacts on projected natural gas use are also small. Natural gas consumption is
0.3 quadrillion Btu (1 percent) lower in 2020 and 0.3 quadrillion Btu (1 percent)
higher in 2030. The electric power sector reduces its use of natural gas in 2020, but
increases its gas use in 2030, reflecting the impact of the proposal in substantially
reducing the switch away from gas generation over the 2020 to 2030 period, when

*Figures 1-6 have been retained in committee files.
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the reference case, by comparison, projects a substantial increase in new coal-fired
capacity and coal generation.

Projected coal consumption is significantly affected by the program. Relative to
reference case projections, coal use is reduced by 1.2 quadrillion Btu, or 4 percent,
in 2020 and more significantly reduced by 6.8 quadrillion Btu (20 percent) in 2030,
due mainly to the shift in the generation fuel mix that is driven by higher delivered
coal prices. In contrast to the situation in the transportation sector, a program that
places even a modest value on GHG emissions encourages a significant shift to-
wards alternative technologies such as nuclear and renewables in the electric gen-
eration sector. The proposal also significantly impacts the economic attractiveness
of coal-to-liquids (CTL) conversion. Almost all of the CTL capacity that is projected
to be built and operated in the reference case is not expected to be built if the cap-
and-trade proposal is implemented.

Figure 4 shows how the cap-and-trade proposal affects projected electric genera-
tion capacity additions over the 2004 to 2030 period. The projected capacity addi-
tions of conventional coal-fired technology decline to less than a third of the ref-
erence case level. Notwithstanding the decline in coal generation relative to the ref-
erence case, overall use of coal is expected to increase from its 2004 level, mainly
due to increased utilization of existing coal plants. Thus, although allowance prices
under the proposal are high enough to dissuade much of the construction of new
coal plants that would otherwise occur in the 2015 to 2030 period, they are low
enough that it is still attractive to use available coal capacity through 2030. As the
program continues beyond 2030, allowance prices would likely continue to rise as
the GHG emissions cap tightens and the price trigger for the safety valve increases,
eventually resulting in the retirement of significant amounts of existing coal plants
for economic reasons. Under such a scenario, the level of coal use beyond 2030
would likely be sensitive to the future competitiveness of coal with carbon capture
an{i. sequestration relative to other very-low-carbon or carbon-free generating tech-
nologies.

EMISSIONS

As shown in Figure 5, reductions in emissions of non-CO, GHG emissions in the
proposed program, which are not represented in a detailed fashion in the EIA Na-
tional Energy Modeling System, are projected to account for 57 percent of the cov-
ered GHG emissions reductions in 2020 and 35 percent of the covered GHG emis-
sions reductions in 2030. Estimates for non-CO, GHG emissions were developed
using emissions baselines and abatement cost curves based on engineering cost esti-
mates that were supplied by the U.S. Environmental Protection Agency. Real-world
factors affecting the behavior of decisionmakers and the use of incomplete cost infor-
mation may result in an overstatement of the actual level of non-CO, abatement
achieved at each level of the allowance price. However, due to the safety-valve fea-
ture of the proposed cap-and-trade program, the projected energy sector and eco-
nomic impacts would not change significantly even if the assumptions used regard-
ing the supply of GHG abatement opportunities were too optimistic. Rather, such
a situation would tend to drive the allowance price up to the safety-valve level ear-
lier than projected in our analysis.

Because the safety-valve in the cap-and-trade program is projected to be triggered
in 2026, the specified GHG intensity targets in the proposal are not fully attained
beyond that date. Total emission reductions in 2030 are estimated to be 654 million
metric tons CO, equivalent short of the level that would satisfy the GHG intensity
reduction goal.

ECONOMIC IMPACTS

Figure 6 shows the projected effect of the cap-and-trade policy on the projected
level of real gross domestic product (GDP) and personal consumption for both the
Phased Auction and Full Auction cases. By 2030, real GDP in the Phased Auction
case is projected to be 0.26 percent ($59 billion in year-2000 dollars) below the ref-
erence case levels. The total reduction in discounted real GDP over the 2009 to 2030
period is 0.10 percent ($232 billion) relative to the reference case. Impacts on pro-
jected real consumption, also shown in Figure 6, are somewhat larger, reaching 0.36
percent ($55 billion) in 2030. The reduction in discounted real consumption over the
2009 to 2030 period is 0.14 percent ($236 billion).

As requested, EIA’s analysis also included a Full Auction case in which 100 per-
cent of emissions allowances are auctioned beginning from the start of the cap-and-
trade program in 2012. GDP and consumption impacts for this case are larger than
those for the Phased Auction case, due to the assumption that the much higher auc-
tion revenues are not re-circulated into the economy beyond the $50 billion in ex-
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penditures from the proposed Climate Change Trust Fund. This result could change
under a different revenue recycling assumption, and does not imply a general con-
clusion that a Full Auction will necessarily have larger GDP impacts than a Phased
Auction.

TECHNOLOGY SENSITIVITIES

While the AEO2006 reference case used as the baseline in our analysis incor-
porates significant improvements in technology cost and performance over time, it
may either overstate or understate the actual future pace of improvement, since the
rate at which the characteristics of energy-using and producing technologies will
change is highly uncertain.

Although the cap-and-trade program includes provisions that allocate a portion of
the allowance auction revenues for increased federal funding for research, develop-
ment and deployment, EIA, consistent with its established practice in other recent
studies, did not attempt to estimate how increased government spending might spe-
cifically impact technology development. In previous analyses, EIA has illustrated
how the use of more optimistic assumptions about the timing and cost of advanced
energy technologies tends to reduce projected energy use in both baseline and policy
cases. Under more optimistic technology assumptions, specified emissions reduction
targets can generally be reached at lower cost, and the safety-valve is less likely
to be triggered.

RELATIONSHIP TO PREVIOUS EIA GREENHOUSE GAS ANALYSES

In recent years, EIA has completed several other reports on policy proposals to
limit or reduce GHG emissions. Our new report builds on these prior analyses (all
of which are available on our web site), which taken together suggest that the eco-
nomic impacts are largely determined by the size of the energy market change re-
quired to satisfy the policy and the speed with which the change must occur. From
an energy and economic perspective, one key factor is the extent to which a pro-
posed policy causes the economic obsolescence of existing energy system capital.

In April 2005, EIA analyzed of the original policy proposal made by the National
Commission on Energy Policy (NCEP), a nongovernmental, privately-funded entity.
That proposal included a cap-and-trade program along with other recommendations.
The emission reduction targets for the cap-and-trade program in the original NCEP
proposal were less stringent than those evaluated in our new report, but the pro-
posed program began in 2010 rather than 2012. In February 2006, EIA reported on
the energy and economic impacts of several alternative cap-and-trade options, rang-
ing from less stringent to more stringent than the one considered in our new report.

Two EIA studies issued in 2003 and 2004 considered the original version of the
Climate Stewardship Act (S. 139), which would cap GHG emissions at the 2000 level
in 2010 and the 1990 level from 2016 on, and an amended version of that bill (S.A.
2028) that removed a provision for a tightening of the emissions cap beginning in
2016. These proposals have the same 2010 start date as the original NCEP proposal
but they do not have a safety valve, and emissions are capped at a lower level than
in the proposal analyzed in our new study. The reference cases for all studies com-
pleted before 2006, including EIA’s analyses of the Kyoto Protocol, differ signifi-
cantly from the reference case for the present study, which incorporates significantly
higher long-term real prices for oil and natural gas.

Finally, while all reference and policy case projections are inherently uncertain,
policy design differences can significantly affect the nature o