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Questions and Answers on President’s Climate Change Proposal
DRAFT -- 11:30 a.m. October 22, 1997

Don’t economic models suggest that this effort will cost more than 1.5 million jobs
and tank the economy?

Some models may suggest that, but only by ignoring several key elements of the

Presi ’s plan:

1. They ignore the President’s $5 billion package of tax cuts and Federal R&D: To
spur energy efficiency and the development of lower-carbon energy sources, the
Administration supports a major new package of tax cuts and R&D spending amounting
to $5 billion over five years.

2. They ignore the potential for increased use of existing energy-efficient products: As
~ the Department of Energy’s 5-Labs study illustrates, many existing technologies produce
win-win solutions to reducing carbon emissions -- but nonetheless are still not widely
used. The President is committed to expanding their reach. The models referenced .
assume little change in the penetration rate of existing energy-efficient equipment.

3. They ignore the President’s Federal energy initiative: To reduce greenhouse gas
emissions from Federal sources, the Department of Energy will spearhead a
comprehensive effort that includes expanded performance contracting to make Federal
buildings more enerfy-efficient, improved Federal procurement practices, establishment of
a new level of excellence for Federal building construction and renovation, and
partnerships to improve the energy efficiency of Federal aircraft, ships and vehicles.

4. They ignore electricity restructuring: To spur further efforts to clean our air and
deliver a down payment on greenhouse gas emission reductions, while saving consumers
billions, we will pursue a bold plan to restructure the energy sector. It is time to change
the rules that are often more than 70 years old -- stifling innovations that can save money
and impede newer, cleaner technologies.

5. They ignore international emissions trading. Two key components of the President’s
plan are his support for an international system of emissions permit trading, and his
commitment that developing countries must participate in the international effort.
International trading can substantially reduce the costs of emissions reductions.

6. They ignore the economic costs associated with climate change itself. Climate
change will lead to increased flooding, sea-level rise, and other dislocation. So looking
just at the impact of reducing emissions on GDP is misleading.



Finally, we all must admit there is much uncertainty over cost projections that are a decade
or more in the future -- after all, a decade ago, we could never have predicted that we
would now have an unemployment rate below 5 percent, core inflation below 2.5 percent,
and a budget deficit substantially under $50 billion. That’s why the President has
proposed a graduated, three-stage approach with regular reviews -- starting with a period
of voluntary action, tax incentives, R&D, and Federal efficiency improvements, and
followed by an evaluation period before the internationally binding period. Only after we
have accumulated ten years of experience with the first two stages of the program would
we enter the internationally binding period.

Didn’t the 5-labs study conclude that carbon prices would have to rise by $50 to
reach 1990 levels by 2010, and isn’t that on the optimistic side?

The 5-Labs study examined a scenario in which there was no international trading and no
electricity restructuring legislation, and concluded that the permit price would have to be
$50 to reduce emissions to 1990 levels by 2010 without such elements. But the
President’s plan emphasizes international trading and developing country participation,
and includes a commitment to properly crafted electricity restructuring. [A DOE analysis
that combines international permit trading and electricity restructuring with the results of _
the 5-Labs study suggests that a permit price of $25 or lower in 2010 would allow the
country to meet its target and timetable.]

Doesn’t the President’s plan amount to the largest energy tax increase in history --
$200 billion a year or more?

Not at all. The President’s plan includes tax cuts, not tax increases. It does not involve
tax increases at all.

Follow: but isn’t a permit system just like a tax?

A:

No. There are several critical differences between a permit system and a tax. [For
example, a permit system provides insurance that a given quantitative target will be met,
whereas a tax does not.] In any case, the permit system does not begin until we have
accumulated ten years of experience with tax incentives, R&D, Federal energy efforts,
early credit, and the other components of the President’s initial action plan.

How can you possibly reduce emissions to 1990 levels by 2008-2012 without
imposing excessive costs on the economy?

. The President believes that climate change is a critical challenge facing the country,
and that if we make this a top priority, we can accomplish significant emissions
reductions at low cost. In this effort, it would be irresponsible not to explore all
possible avenues for low-cost emissions reductions. That’s why the President has



proposed a graduated, three-stage approach -- starting with a period of early
credit, tax incentives, R&D, and Federal efficiency improvements, and followed by
an evaluation period around 2004. He has proposed regular economic reviews, to
ensure that the economic costs are not excessive. Only after we have accumulated
ten years of experience with the first two stages of the program would we enter
the internationally binding period.

Won’t this plan lead to massive shifts of U.S. industry and jobs abroad?

No. The President has made very clear that we will not assume binding obligations
without the participation of developing countries.

I would also note that non-tradeable sectors account for a substantial share of
carbon emissions. Transportation and buildings, for example, account for roughly
two-thirds of U.S. emissions. For these sectors, the “competitiveness” argument
seems largely irrelevant.

In most manufacturing sectors, furthermore, energy costs are a small percentage of
total costs. According to the 1995 Annual Census of Manufactures, energy costs -
for manufacturing industries averaged just 2.2 percent of total costs.

How is the president’s initial action plan different from the Climate Change Action
Plan that the Administration has already adopted?

The first stage of the President’s climate change proposal differs from the Climate Change
Action Plan in four critical ways:

It includes substantially more funding. The President’s proposal includes funding
for carbon-reducing activities of $5 billion over S years -- substantially more than

current funding for the climate change action plan. Activities under the Climate

Change Action Plan are estimated to reduce CO2 emissions by 95 million metric
tons in 2010 -- and doubling the funding should lead to more reductions. [Total

reductions needed in 2010 are 390 million metric tons.]

[Funding for the Climate Change Action Plan in FY 1995 was $184 million, in FY
1996 $158 million, and in FY 1997 $163 million. Total funding for climate-related
activities is somewhat higher -- but still less than $500 million per year -- because
items such as PNGYV are not included in the Climate Change Action Plan
definition. ]

Crucially, the President’s proposal now includes binding targets. In expectation of
these binding targets, firms and households will begin to adjust their behavior
today -- a factor that was not present in the climate change action plan.



. To provide further incentives for firms to take action now, the President has
indicated his strong support for developing an garly credit program of appropriate
. rewards for those who take prompt early action.

. Finally, the President has indicated his support for environmentally-friendly
electricity restructuring, which has the potential to reduce emissions.

Hasn’t the climate change action plan failed to reduce emissions?

Total emissions are higher than anticipated when the Climate Change Action Plan was
adopted several years ago, because of stronger economic growth, lower energy prices, and
reduced funding for Congress. But the partial effect of the activities under the current
Climate Change Action Plan is to still estimated to be a reduction in CO2 emissions of 32
million metric tons in 2000 and 95 million metric tons in 2010 (and all greenhouse gas
emissions of 76 million metric tons in 2000 and 169 million metric tons in 2010). The
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Action Plan -- and thus could produce substantially more reductions in carbon emissions.
[390 million metric tons of CO2 reductions are needed in 2010 to move from business-as-
usual to 1990 emissions levels.]

Will you submit any agreement reached at Kyoto to the Senate for its advice and
consent?

. We honor and respect the U.S. Senate’s important role in providing advice and
consent to the ratification of treaties. We would anticipate the need for Senate
advice and consent to any international agreement adopted in Kyoto that would
impose binding commitments on the U.S. to control emissions.

Will the President or Vice-President go to Kyoto?

. We have not made final decisions about the membership of our delegation in
Kyoto.

What is the President proposing that developing countries do as part of his
proposal?

. Today, the President emphasized that the United States will not assume binding
obligations under the climate treaty without developing country participation.

. The President believes we can engage developing countries on this issue in ways
that are good for them and good for us. He believes that developing countries
have an opportunity to chart a different energy future -- one based on clean and
cheap technologies.



. The President spoke about this issue in each country he visited in Latin America
last week. Throughout his trip, he shared his conviction that we can and must
work together on this problem, in ways that benefit us all. He plans to raise this
issue with Jiang Zemin next week.

Why did the U.S. propose such a modest target and timetable, which is weaker than
any of the proposals to date, including from the European Union and Japan?

. The President has put forward a strong target that is realistic, achievable and
pragmatic, not just rhetorical. We have backed up those proposals with a three-
stage domestic implementation plan. And we have called for a comprehensive
international framework that will ensure that all countries participate in a global
effort to reduce emissions at the least cost.

. Keep in mind that some of these other targets aren’t all they seem to be. The EU
derives enormous benefits from a 1990 baseline -- Germany, for example, gets to
claim credit for all the cheap reductions that were a fortuitous consequence of
reunification.

. With regard to Japan, a careful examination of their proposal shows that we are
not so far apart.

Isn’t it true that this proposal doesn’t actually reduce emissions at all but instead
just stabilizes them at a certain level?

. No. Our proposal involves real and meaningful reductions. Consider that under a
business-as-usual scenario, U.S. emissions are predicted to be 28% above 1990
levels by 2010.

. We also stipulate that further reductions, below the 1990 baseline, would be

achieved in a second emissions budget period.

Given how far apart countries seem to be in their stated positions, is it realistic to
expect any kind of agreement in Kyoto?

. We are hopeful that all countries will come to Kyoto with an open mind, prepared
to negotiate an agreement that provides real and achievable gains.

. No agreement is better than a bad agreement. The U.S. will continue to insist that
any international framework include realistic, achievable targets; flexible
implementation mechanisms like emissions trading and joint implementation, and



the meaningful participation of developing countries.
What happens if there is no deal in Kyoto?

. We are hopeful that all countries will come to Kyoto with an open mind, prepared
to negotiate an agreement that provides real and achievable gains.

. Even if we cannot reach agreement in Kyoto, climate change will remain a top
priority issue for this President. The U.S. will continue to work on building
support for a comprehensive international framework that involves all countries in
a common effort to meet this important challenge.

. And we will get busy on the elements of the President’s plan that we can start right
away.

Does the climate change science justify near-term action? Aren’t the uncertainties
still too great?

. No. The fundamental science of climate change is clear. Greenhouse gas -
concentrations in the atmosphere are rising as a result of human actions. These
_increased concentrations are warming the planet, and unless we reduce our
emissions, the effects on our climate are likely to become increasingly severe.

. Uncertainties do remain. We are not sure exactly how fast the planet will warm or
which regions of the world will suffer the worst impacts. Yet what we do know is
more than enough to justify taking the kinds of sensible actions the President has
proposed.

. As for the skeptics who would have us do nothing, they represent a tiny fraction of
the scientific community. On the other hand, the Intergovernmental Panel on
Climate Change, including 2,000 of the world’s premier climate experts, has
underscored the seriousness of the climate change problem and the need for action.

. As part of his proposal, the President has called for additional scientific studies
focused on key areas, including a call to the National Academy of Sciences to
examine the issue of establishing a long-term goal for stabilizing atmospheric
concentrations of greenhouse gases.



PRESIDENT CLINTON’S CLIMATE CHANGE PROPOSAL
October 22, 1997

Global climate change is the premier environmental challenge and opportunity of the 21st
century, and the risks it poses justify sensible preventive steps. Addressing this issue is one of the
United States’ greatest imperatives, for this and future generations. Recognizing the solid foundation
of climate science, President Clinton is committed to strong and sensible action to reduce greenhouse
gas emissions -- including realistic and binding emissions targets.

Key elements of President Clinton’s climate change proposal include:

. Binding Targets to Reach 1990 Emissions Levels by 2008-2012 and Reductions
Below 1990 Levels in the 5-Year Period That Follows. A critical component of the
President’s comprehensive framework is a realistic, achievable, and binding target of
reducing greenhouse emissions to 1990 levels by 2008-2012 and reductions below
1990 levels in the 5-year period that follows.

. $5 Billion Program of Tax Cuts and R&D for New Technologies. To spur energy
efficiency and the development of new technologies, the President proposes a major
new package of tax cuts and R&D spending amounting to $5 billion over five years.

. Industry-by-Industry Consultations and Early Credit. The Administration
challenges key industries to prepare plans over the next 9 months on how they can best
reduce emissions. To provide an incentive for near-term actions to cut emissions, the
President is committed to ensuring appropriate rewards for firms that act early.

. Developing Countries Must Participate. Climate change is a global problem, and
requires a global solution. That’s why the United States has spear-headed joint
implementation projects, and the President has committed that the United States will
not adopt binding obligations without developing country participation.

. Broad-Based Domestic and International Emissions Trading System Begins After
A Decade of Experience Has Accumulated. The President is committed to a market-
based emissions trading system, both domestically and internationally, that will
harness the power of the market to reduce emissions to 1990 levels by 2008-2012. The
trading system would begin after a decade’s worth of experience with tax incentives,
R&D, early credit, electricity restructuring, Federal efforts, and other measures.

BINDING TARGETS: The U.S. binding target is realistic: It seeks to return U.S. emissions to 1990
levels in the period 2008-2012 and reduce them further thereafter. We reject the European proposal for
more stringent early reductions, as well as the “do-nothing” approach of some interests. The target is
achievable: By providing incentives for early action to reduce emissions, attacking domestic energy
inefficiencies, and putting in place a market-based emissions trading system, we can reach 1990 levels
in the proposed time frame with minimal economic costs. And it is meaningful: Achieving 1990 levels
in the period 2008-2012 would amount to almost a 30 percent reduction off a business-as-usual path,
an important first step on the road toward stabilizing greenhouse gas concentrations in the atmosphere.



SOLID PRINCIPLES: The President’s five climate change principles include: that the policies
should be guided by science, rely on market-based, common-sense tools, that we should seek win-win
solutions, that global participation is essential to addressing the global problem of climate change, and
that we must have regular common-sense reviews of the economics and science of climate change.

SOUND AND SENSIBLE THREE-STAGE APPROACH: Reflecting his five key principles, the
President’s plan includes three stages: Stage 1 includes priming the pump through programs such as
R&D, tax incentives, incentives for early action, and Federal leadership, and industry consultations.
Stage 2 builds upon the first stage by including a review and evaluation in preparation for the permit
trading system. Stage 3 -- which does not occur for a decade -- involves meeting binding targets
through a domestic and international emissions trading program. The President is committed to
working with labor and Congress to insure that we give proper assistance to any workers dislocated by
the changes in energy usage inherent in any climate change plan.

INITIAL ACTION PLAN: The President’s immediate action plan includes 9 elements:

1. 85 Billion in Tax Cuts and Federal R&D: To spur energy efficiency and encourage the development
and deployment of lower-carbon energy sources, the Administration supports a major new package of
tax cuts and R&D spending amounting to $5 billion over five years.

2. Credit for Early Action: To provide an immediate incentive for near-term actions, the President is
committed to ensuring that firms acting early are rewarded appropriately.

3. Industry-by-Industry Consultations: The Administration challenges key industry sectors to prepare
plans over the next 9 months on how they can best reduce emissions.

4. Encouraging the Use of Energy-Efficient Products: The President will complement his tax
incentives, commitment to early action credit, and industry consultations by engaging in a broad-based
effort to expand the use of existing energy-efficient technologies.

5. Federal Procurement and Energy Use: The Department of Energy will spearhead a comprehensive
effort to reduce greenhouse gas emissions from Federal sources.

6. Electricity Restructuring: To deliver a significant downpayment on emission reductions, while
saving consumers billions, we will pursue a bold plan for electricity restructuring.

7. Setting a Concentration Goal: The United States supports developing a specific, long-term
concentration goal with the assistance of the National Academy of Sciences and other bodies.

8. Bilateral Dialogues: In addition to pursuing agreement in Kyoto, the Administration will pursue
bilateral dialogues with key developing countries to promote clean energy.

9. Economics and Science Reviews: The President proposes regular scientific and economic reviews.
These reviews will ensure that policy-makers have the best possible information on climate change.

WIN-WIN: There are numerous win-win solutions to reducing carbon emissions. For example, a
breakthrough in fuel cell technology announced yesterday will clear the way toward developing cars
that are three times as efficient as today’s models -- cutting pollution while also cutting driving costs.



INITIAL CLIMATE CHANGE ACTIONS
October 22, 1997

President Clinton has proposed nine immediate actions to begin addressing climate change:

1. Tax Cuts and Federal R&D: To spur energy efficiency and the development of lower-carbon
energy sources, the Administration supports a major new package of tax cuts and R&D spending
amounting to $5 billion over five years. Many of the ideas from the recent report of the President’s
Committee on Science and Technology (PCAST) will be considered in constructing this package.

2. Credit for Early Action: To provide an immediate incentive for near-term actions to cut emissions,
the Administration is committed to ensuring that firms which act early are rewarded appropriately. We
will work with companies to build a program that appropriately rewards those who take prompt and
early actions before the beginning of the mandatory emissions budget period in Stage 3.

3. Industry-by-Industry Consultations: The Administration challenges key industry sectors to prepare
plans over the next 9 months on how they can best reduce emissions, including how the Federal
government can remove regulatory hurdles that discourage energy efficiency. The Administration will
work in partnership with industry to develop sensible efficiency standards in a variety of areas.

4. Encouraging the Use of Energy-Efficient Products: As the Department of Energy’s 5-Labs study
illustrates, many existing technologies produce win-win solutions to reducing carbon emissions -- but
nonetheless are still not widely used. The President is committed to expanding their reach. He will
therefore complement his other programs by engaging in a broad-based effort to expand the use of
existing energy-efficient technologies -- while also spurring the development of new technologies.

5. Federal Procurement and Energy Use: To reduce greenhouse gas emissions from Federal sources,
DOE will spearhead a comprehensive effort that includes expanded performance contracting to make
Federal buildings more energy-efficient, improved Federal procurement of energy-efficient technology,
and partnerships to improve the energy efficiency of Federal aircraft, ships and vehicles. Federal
agencies will also be called upon to assess emissions in major initiatives.

6. Electricity Restructuring: To spur further efforts to clean our air and deliver a downpayment on
greenhouse gas emission reductions, while saving consumers billions, we will pursue a bold plan to
restructure the energy sector. It is time to change the rules that are often more than 70 years old --
stifling innovations that can save money and impede newer, cleaner technologies.

7. Setting a Concentration Goal for Greenhouse Gases in the Atmosphere: The goal of the existing
climate treaty is to stabilize concentrations of greenhouse gases, but the specific concentration has
never been defined. The U.S. supports developing a specific, long-term goal, with the assistance of
the National Academy of Science and other appropriate bodies.

8. Bilateral Dialogues: In addition to pursuing agreement in Kyoto, the Administration will pursue
bilateral dialogues with key developing countries to promote clean energy.

9. Economics and Science Reviews: The President proposes regular scientific and economic
reviews, to ensure that policy-makers have the best possible information on climate change.
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PRESIDENT CLINTON’S FIVE CLIMATE CHANGE PRINCIPLES
October 22, 1997

Global climate change is the premier environmental challenge and opportunity of the 21st
century, and the risks it poses justify sensible preventive steps. Addressing this issue is one of
the United States’ greatest imperatives, for this and future generations. Recognizing the solid
foundation of climate science, President Clinton is committed to strong and sensible action to
reduce greenhouse gas emissions -- including realistic and binding emissions targels.

President Clinton’s climate change plan is based on five key principles:

Guided by science. The vast majority of the world’s scientists have concluded that if the
countries of world do not work together to cut greenhouse gas emissions, temperatures will rise
and disrupt the global climate. Indeed, most scientists say this process has already begun. But
there is much we still don’t know about how the climate and human health will react to
increased greenhouse gas concentrations. That’s why the President’s plan includes regular
science reviews, to ensure that our policies are guided by the best science available.

Market-based, common-sense tools. We have learned that the costs of protecting the
environment is substantially lower if we harness the power of markets to do so. That’s why the
President’s plan emphasizes flexible and market-based mechanisms. His plan includes a
domestic and international permit trading system for greenhouse gas emissions, similar to the
highly successful permit trading system that has dramatically cut acid rain at a fraction of the
predicted cost.

Seek win-win solutions. There are a multitude of win-win solutions to reducing carbon
emissions, that can improve our energy efficiency and save consumers money. For example, a
breakthrough in fuel cell technology announced yesterday will clear the way toward developing
cars that are twice as efficient as today’s models -- cutting pollution while also cutting driving
costs. The President believes that we must seek such win-win solutions to addressing climate
change.

Global participation. Climate change is a global problem, and requires a global solution. A
ton of carbon emitted in Argentina has just as much effect on the global climate as a ton of
carbon emitted in the United States -- and within the next few decades, emissions from
developing countries are expected to exceed those from developed countries. And many win-
win opportunities exist to reduce greenhouse gas emissions in developing countries. That’s
why the United States has spear-headed joint implementation projects and the President has
committed that the United States will not adopt binding obligations without developing country
participation.

Common-sense economic reviews. Our knowledge of the challenges and opportunities we
face will grow over time. Therefore, the President is calling for regular 5-year economic
reviews and updates, to ensure that policy-makers, both in the Administration and in Congress,
have the best possible information on how the economy is responding to the effort to address
climate change, how other countries are performing relative to their own commitments, and
how the climate is changing in response to human activities.



THE PRESIDENT’S THREE-STAGE PLAN ON CLIMATE CHANGE
October 22, 1997

Reflecting his five key principles, the President’s plan will proceed in three stages:

. Stage 1: Priming the Pump Through R&D, Tax Incentives, Incentives for Early Action,
Federal Leadership, and Industry Consultations. The first stage of the President’s package
includes a 9-point action plan -- including $5 billion in tax incentives and spending for R&D
and energy efficiency, incentives for early action, a set of Federal government energy
initiatives, and industry-by-industry consultations to explore their best ideas on how to reduce
emissions in a cost-effective manner (including market-oriented standards for energy
efficiency). The first economic review would occur near the end of Stage 1.

. Stage 2: Review and Evaluation. The second stage, which would begin around 2004, will
build upon the programs adopted in Stage 1, by including a review of our progress and an
evaluation of next steps as we move toward a market-based permit trading system for carbon
emissions. During this second stage, the details of the permit system, would be refined and
perhaps tested. Such a permit system is similar in concept to the one that dramatically cut acid
rain emissions -- although the scale would be significantly larger than the current acid rain
program. The second economic review would occur near the end of Stage 2.

. Stage 3: Meeting Binding Targets Through Domestic and International Emissions
Trading Program. In the third stage, we would reduce emissions to 1990 levels by 2008-
2012, and below 1990 levels in the 5-year period after that, through a market-based domestic
and international emissions trading system. Before beginning this third stage, the second
economic update and review would allow Congress and the President to evaluate how the
economy had responded to a decade’s worth of experience in the first two stages of the
President’s plan. The President is committed to working with labor and Congress to insure that
we give proper assistance to any workers dislocated by the changes in energy usage inherent in
any climate change plan.

This three-stage program recognizes the long-term nature of the effort to address climate change in
three ways:

. By adopting a graduated approach to emissions reductions, it allows us to exploit the
tremendous opportunities for win-win reductions first.

. By adopting a system of regular scientific and economic updates and reviews, it allows
us to monitor our progress and re-assess our success in reducing emissions, the state of
scientific knowledge, and how the economy is responding to our efforts. Only after we
have accumulated ten years of experience with the first two stages of the program would
we enter the internationally binding period.

. By insisting that the United States will not adopt binding obligations without
developing country participation and by emphasizing the importance of an international
trading system and joint implementation, we take advantage of low-cost reduction
possibilities wherever they occur -- either here or abroad.



COMPREHENSIVE FRAMEWORK FOR EFFECTIVE, SENSIBLE ACTION
October 22, 1997

GREENHOUSE GAS EMISSION REDUCTION TARGET

Under the current international climate change agreement (signed in Rio de Janeiro in 1992),
industrialized countries accepted a non-binding emissions reduction goal. Most nations, including the
United States, will fall short of meeting it. This fact, coupled with better scientific evidence on the
seriousness of the climate change threat, led the U.S. to propose last year that a new agreement set binding
limits on emissions. The proposed U.S. emissions target is designed to provide important environmental
gains while maintaining strong economic growth. It is:

. Realistic. Seeks to return U.S. emissions to 1990 levels in the period 2008-2012 and reduce them
further thereafter. Rejects European proposal for more stringent early reductions, as well as the
“do-nothing” approach of some interests.

. Achievable. By providing incentives for early action to reduce emissions, attacking domestic
energy inefficiencies, securing flexible international implementation mechanisms, and putting in
place a market-based domestic emissions trading system, the U.S. can reach 1990 levels in the
proposed time frame with minimal economic costs.

. Meaningful. Achieving 1990 levels in the period 2008-2012 would amount to almost a 30 percent
reduction off a business-as-usual path, an important first step on the road toward stabilizing
concentrations of greenhouse gases in the atmosphere. Emissions accounting will include all
greenhouse gas sources and sinks (including reforestation).

FLEXIBLE, MARKET-BASED IMPLEMENTATION

Just as the effects of climate change will be felt globally, so too are the causes of climate change global
in nature. Greenhouse gas emissions do equal harm to the atmosphere whether they come from a coal
plant in China or a bus in Boston. For this reason, any regime to reduce greenhouse gases must be global.
It must also allow all nations the ability (o seek out the most efficient way of reducing emissions so that
the greatest gains are achieved at the least cost. For these reasons, the United States strongly supports
the inclusion in a new climate change agreement of two innovative, flexible mechanisms for reducing
emissions:

. International Emissions Trading --Using Markets to Lower Costs. The principle of emissions
trading is to use the efficiency of the market place to achieve environmental objectives at the
lowest possible cost. Under an international emissions trading regime, a country (or firm) would
be able to meet its emissions reduction target by reducing pollution itself, purchasing reductions
from another country (or firm) that was able to achieve excess gains, or some combination of both.

. Joint Implementation --A Global Solution to Low-Cost Reductions. Joint Implementation (JI)
is an innovative, market-based approach for addressing global climate change that uses
international partnerships to achieve low-cost reductions in greenhouse gas emissions. Under JI,
a company in the United States invests in a project which reduces emissions in another country and
uses those reductions as a less expensive means of meeting its own target.



PARTICIPATION OF DEVELOPING COUNTRIES

In addition to its non-binding emissions reduction aim for developed countries, the Rio climate change
agreement required all countries to take policies and measures to reduce emissions. Many developing
countries have made real strides, through, for example, reducing energy subsidies. Nevertheless, given
that developing country emissions will eclipse those from the developed world within several decades,
these countries need to do more. Accordingly, the U.S. calls on developing countries to strengthen their
existing commitments and to agree that their obligations must increase over time to include binding
emissions limits. Our principles include:

. Global Participation. All countries must participate. Every nation would be required to take
meaningful actions to limit emissions. The U.S. will not assume binding obligations until
developing countries agree to participate meaningfully in the challenge of addressing climate
change.

. Equity. The obligations of poorer and less developed countries should take into account their state
of economic development and their relative contribution to the climate change problem.

. Assistance. While insisting that developing countries take meaningful actions to address climate
change, the U.S. recognizes that many of these countries face significant development challenges
that hamper their ability to reduce emissions. President Clinton is reemphasizing his commitment
to working with these nations to help build more sustainable energy futures. This includes a $1
billion package of assistance from USAID and a renewed commitment to provide financial
assistance through the Global Environment Facility, as well as our pathbreaking joint
implementation proposals.



FACT SHEET ON INTERNATIONAL EMISSIONS TRADING
October 22, 1997

Description

The principle of emissions trading is to use the efficiency of the market place to achieve
environmental objectives at the lowest possible cost. Under an international emissions trading regime,
a country (or firm) would be able to meet its emissions reduction target by reducing pollution itself,
purchasing reductions from another country (or firm) that was able to achieve excess gains, or some
combination of both.

Given an effective international regime, emissions trading provides a powerful incentive for
nations to reduce below the amount required and then sell excess reductions to others who in turn
avoid more costly actions. The U.S. has proposed that emissions trading be permitted among all
countries that agree to a binding emissions target.

How it would work

Consider a simplified example for how international emissions trading might work. Country A
and Country B must reduce emissions by 100 tons each. It might cost each country $1,000 to reduce
100 tons individually for a total cost of $2,000. However, if Country A could reduce its emissions by
200 tons for a total cost of $1,500 and sell half of these reductions to Country B, the overall target
would be achieved for $500 less, a savings of 25 percent.

U.S. experience

Emissions trading is being used successfully at the domestic level to reduce sulfur dioxide
emissions (which cause acid rain) under the Clean Air Act. Achieving targeted reductions was
originally estimated to cost $5 billion annually if traditional controls had been required and $4 billion
with emissions trading. A GAO estimate after the initial stage of emissions trading now puts the cost
at $2 billion per year, or 60 percent below the original estimate with pollution reductions significantly
ahead of schedule. Emissions trading has also been successful in cutting the costs of phasing out
leaded gasoline and in curbing the production of chlorofluorocarbons which deplete the ozone layer.

Cost savings
According to the 1997 Economic Report of the President, international emissions trading for

carbon dioxide could lower the cost of reductions by 50 percent below the minimum achievable using
purely domestic programs.



FACT SHEET ON JOINT IMPLEMENTATION
October 22, 1997

Description

Joint Implementation (JI) is an innovative, market-based approach for addressing global climate
change that uses international partnerships to achieve low-cost reductions in greenhouse gas emissions.
Under J1, a company in the United States invests in a project which reduces emissions in another country
and uses those reductions as a less expensive means of meeting its own target. The U.S. has proposed that
a formal regime that gives credit for JI projects be part of a new climate change agreement.

How it would work

Consider the example of a project announced today as part of a pilot program on joint
implementation instituted by the United States. Two U.S. companies (Solar Electric Power and Light of
Washington, D.C. and Trexler and Associates, Inc of Oak Grove, Illionois) will work with Renewable
Energy Services Company of Asia, Ltd. to market and install 812,000 solar home systems in Sri Lanka.
These systems will replace the use of kerosene lamps for lighting and the use of diesel-electric charging
of lead-acid batteries for powering small home appliances. The result will be a 1.5 million metric ton
reduction in greenhouse gas emissions and cleaner energy for tens of thousands of people.

U.S. experience

Under the U.S. pilot program on JI (formed under the existing climate change convention), 28
projects have been approved in 12 countries, including Costa Rica, Bolivia, the Czech Republic, and
Russia. These projects span a range of technologies, including solar, geothermal, and wind power; fuel
switching for district heating; biomass energy; and reforestation. U.S. companies and organizations already
participating include Commonwealth Edison, Wisconsin Electric Power, Kenetech Windpower, Sealweld
Corp., American Electric Power, PacificCorp, Detroit Edison, Clean Air Coalition, and many others.

Benefits

Lower costs: JI provides a strong incentive for companies and countries to search the globe for the lowest
cost ways of reducing greenhouse gas emissions.

Expanded exports of U.S. technology: The enormous potential for JI projects around the world creates
major opportunities for the increased sale of U.S. energy efficiency and alternative energy technologies.

Technology transfer: Increased reliance on more energy efficient technologies and less carbon-intensive
energy alternatives will help developing countries meet their growing energy needs with more
environmentally sustainable solutions.



FACT SHEET ON FEDERAL ENERGY MANAGEMENT
October 22, 1997

Aggressive energy management can substantially reduce carbon emissions from the activities of

the Federal government, which has the nation’s largest energy bill at almost $8 billion per year.
Significant strides have already been made --energy consumption per square foot in Federal buildings is
down 15 percent and energy use in civilian and military vehicles is down about 27 percent from 1985
levels. However, we can do much more.

The initiatives below will reduce Federal emissions of greenhouse gases through enhanced focus

on energy efficiency and renewable energy. They address areas which can deliver the greatest energy
savings, best leverage private sector funding and improve the Federal procurement system.

1. Expand Energy Savings Performance Contracting

Expand use of Energy Savings Performance Contracts. ESPC uses private investment capital and
expertise to accomplish energy and cost saving projects in Federal facilities. When a private sector
firm which has invested in federal energy efficiency improvements is fully repaid from its share
of the delivered savings, all additional savings accrue to the government. Streamlined ESPC
contracts put in place by DOD and DOE are beginning to speed large investments in energy
projects at Federal facilities. However, use of ESPC’s is still limited in the Federal government.
The Office of Management and Budget will lead an effort to increase their use. It will include new
policy and budget guidance for agencies. ESPC authority can also be extended to other areas
including:

Leased Federal buildings. These include buildings where the Government either pays for the
energy use directly or in other building where ESPC can provide a better lease for the Government.

Federal mobility. There may be great potential for energy savings from more efficient energy use
in aircraft, ships and vehicles.

Water conservation. Water conservation projects save energy because each gallon contains energy
from pumping, heating, chilling or treatment.

Non-federal facilities where the Government makes indirect payment of energy expenses. These
include, for example, National Guard facilities which the state owns but where the Federal
Government covers utility expenses and public housing facilities which are Federally supported
but owned by public housing authorities.

State and local government facilities. Federal energy experts can help transfer ESPC techniques
to state and local governments so they can access this important approach to energy efficiency.

2. Improve Federal Procurement of Energy Efficient Technology

Accelerate the development of Product Energy Efficiency Recommendations. These cover products
that are in the top 25 percent of their class for energy efficiency or have Energy Star ratings, for
example electric motors and air conditioning chillers. They provide a guide to Federal purchasers



FACT SHEET ON ELECTRICITY RESTRUCTURING
October 22, 1997

As part of his climate change initiative, President Clinton announced his support for appropriately crafted
electricity restructuring legislation that will save consumers billions of dollars while reducing carbon
emissions.

Description

The electricity sector is our nation’s most capital intensive industry -- and has sales of over $200
billion. Under electricity restructuring, competition would be the primary mechanism to set electricity
generation prices. Ultilities would open up their distribution and transmission wires to all qualified sellers.
The transmission and distribution of electricity would continue to be regulated because they will remain
monopolies for the foreseeable future. The system would be restructured, not deregulated. Done correctly,
this process can save consumers in their utility bills and reduce carbon emissions. A properly structured
retail competition system can deliver electricity more efficiently, and just as reliably, as our present system
of regulated monopolies.

Cost savings

Most experts are confident that restructuring will reduce the cost of electricity, although there is
a diversity of views over the potential size of the savings. Because the industry is so large, even modest
savings represent billions of dollars. DOE economists estimate potential savings of $20 billion a year,
which would mean average direct savings of about $100 a year to a typical family of four and indirect
savings to such a family through lower cost goods and services of about another $100 a year. Other studies
predict far larger savings.

Carbon reductions

With appropriate market-based provisions, electricity restructuring legislation could reduce carbon
emissions by creating incentives to produce and use electricity more efficiently and with less pollution.
As emphasized at the White House Conference on Climate Change, two-thirds of the energy used to
produce electricity is currently wasted. Restructuring should introduce incentives for reducing this waste
heat. Restructuring legislation could also include other provisions -- such as various incentives and
mandates to promote energy efficiency and renewable energy -- that offer potential carbon savings.

Next steps

The Administration looks forward to working with interested parties on crafting comprehensive
electricity restructuring legislation.



of the energy efficiency level to request in a specification or procurement.

. Establish as standard practice, the purchase of energy efficient products for Government use.
Traditionally, federal purchases have been based on lowest price, ignoring the substantial savings
many energy efficient products can achieve over their life. The Executive Office of the President
will lead an interagency team to streamline and update Executive Orders and procurement practices
to encourage the acquisition of these products. Use of alternative contracting vehicles to acquire
energy-efficient products will be encouraged, and purchase of products in the top 25 percent of
class for energy efficiency or conforming to Energy Star standards will become standard practice,
subject to necessary exceptions. The initiative will be augmented by publication of a “best
practices” buying guide and expanded training of purchasing decision-makers.

. Use consolidated purchasing to stimulate markets and lower prices. Consolidated Federal
purchasing can stimulate commercial markets for new and emerging products which offer greater
energy efficiency, lower operating costs, and sales opportunities for small businesses that produce
these products.

. Increase Federal procurement of renewable energy. In states that have implemented retail
competition in their electricity industry, Federal facilities will work with their suppliers to ensure
that the facilities purchase competitively supplied non-hydro renewable energy at levels equivalent
to the percentage specified in that state’s retail competition legislation.

. Report Federal Agencies’ Contributions to Reduction of Carbon Emissions. This initiative will
develop an appropriate measurement methodology to convert currently available data on Federal
energy use to carbon emissions to aid national carbon reduction efforts.

3. Building for the 21st Century

. Establish a new level of excellence for Federal building construction and renovation that
incorporates energy efficiency, quality, affordability, and sustainability. By using the latest
construction techniques and tapping the knowledge of the building community and local partners,
agencies will work to ensure that new Federal buildings achieve energy efficiency increases of 30-
50 percent by 2000 as compared to existing facilities. This will be accomplished through a “whole
building” approach that treats buildings as integrated systems rather than a series of independent
component selections.

. Deploy solar technologies in Federal buildings. Show Federal leadership by installing solar
photovoltaic and solar thermal systems on 20,000 Federal roofs by 2010 in support of the
President’s ‘Million Solar Roof Initiative’. Utilize alternative financing methods to provide the
rapid infusion of investment necessary to support the cost-effective installation of these systems.

. Expand the use of combined heat and power generation at Federal facilities. Combined heat and
power makes greater use of the waste heat produced in the generation of electricity.

. Use biomass fuels in Federal boilers. Biomass would come from agricultural and wood waste and
methane from landfill and treatment plant operations.

. Expand public awareness of energy efficient technologies. By showcasing energy efficient and



renewable energy technologies at National Parks, Federal offices, embassies, military bases, and
other facilities the public will be more aware of their potential to reduce pollution and lower costs.

. Seek increased resources for civilian agency staffing to expand energy management activities and
complete energy efficiency projects. Inrecent years, budgets for energy management in several key
agencies have been cut by more than 80 percent. These Federal appropriations often provide the
most cost-effective funding for Federal energy efficiency projects.

4. Improve Aircraft, Ship, and Heavy Vehicle Fuel Efficiency

. Public-Private partnerships to improve the energy efficiency of Federal aircraft, ships and
vehicles. Energy use in Federal aircraft, ships and vehicles, predominantly in the military services,
is responsible for 43 percent of the $8 billion Federal energy bill. This initiative would improve
the energy efficiency of main propulsion systems, with particular emphasis on medium and heavy
diesel engines and high performance turbine technology. The initiative - designed along the lines
of the Partnership for a New Generation of Vehicles -- would involve a partnership between
Federal agencies and the private sector. Advances under this initiative will have significant
application in commercial markets. In addition, the initiative will focus on near-term energy
efficiency opportunities such as lighting retrofits on ships.

. Increase the use of alternative fueled vehicles (AFVs) in the Federal fleet. Federal agencies are
increasing the use of alternative fuel vehicles which, among other things, helps reduce emissions
of greenhouse gases. This initiative would enhance the focus of the current program on AFVs such
as electrics, hybrid-electrics, natural gas and renewable-fueled vehicles.

5. Greenhouse Gas Assessments

. Federal agencies will be required to assess their greenhouse gas emissions in major actions they
undertake.



FACT SHEET ON U.S. GLOBAL CHANGE RESEARCH PROGRAM
October 22, 1997

Background: The U.S. Global Change Research Program (USGCRP) is a National Research Program
conducted under the auspices of the National Science and Technology Council (NSTC) Committee on
Environment and Natural Resources. The NSTC is a cabinet-level council established by President
Clinton in November 1993 to coordinate Federal science and technology efforts. The program’s
fundamental purpose is to increase understanding of the Earth system, and of human and naturally
induced changes in the Earth’s environment, and thus provide a sound scientific basis for decision
making on global change issues. The USGCRP began as a Presidential Initiative, and was codified by
the Global Change Research Act of 1990. The overall FY 1997 USGCRP budget was $1.81 billion.

The core program of the USGCRP is focused on four key scientific areas:

« Seasonal to Interannual Climate Variability: The development and refinement of forecasts of
seasonal and interannual climate variability, including study and prediction of the El Nifio phenomena.

* Climate Change Over Decades to Centuries: Analysis and projection of the effects of long-term
climate change on natural resources, public health, and socio-economic sectors.

e Changes in Ozone, UV Radiation, and Atmospheric Chemistry: Research on the causes, rate,
magnitude, and human health and ecological consequences of changes in stratospheric ozone, UV
radiation, and atmospheric chemistry.

e Changes in Land Cover and Terrestrial and Aquatic Ecosystems: Research on the causes and
consequences of land-cover changes, and on basic processes governing the functions and structure of
terrestrial, aquatic, and marine ecosystems.

- New Research Directions: Global change research is providing the information about the changing
Earth system, and in particular, about climate change, that is needed to achieve a sustainable future.
New research efforts include:

* A National Assessment of Climate Change Impacts to aggregate information across regions and
sectors, analyze national-scale consequences, and support development of mitigation and adaptation
strategies.

o Improved Regional-scale Analyses, including regional estimates of the rate and magnitude of climate
change, analyses of the environmental and socio-economic consequences of climate change in the
context of other stresses, and integrated assessments of the implications for society and the
environment of climate change.

* Regional Workshops to examine the vulnerabilities of various regions of the United States to climate
change.



FACT SHEET ON PNGV
October 22, 1997

Announced at the White House on September 29, 1993 by President Clinton, Vice President
Gore, and the CEOs of the domestic auto makers, the Partnership for a New Generation of Vehicles
(PNGV) is a partnership between the U.S. Federal government (7 agencies and 20 federal laboratories)
and Chrysler, Ford, and General Motors that aims to strengthen America's competitiveness by
developing technologies for a new generation of vehicles. Its programs include research support for
over 350 automotive suppliers, universities, and small businesses.

PNGV's long-term goal is to develop production prototypes of an attractive, affordable car that
can meet all applicable environmental and safety times and achieve up to three times the fuel efficiency
of a comparable automobile sold today. This would mean that a typical midsize car would be able to
achieve 80 mpg. The partnership also aims to (i) improve automotive manufacturing, and (ii)
introduce efficiency technologies into production vehicles as soon as they are economically justified.

There are numerous reasons for pursuing PNGV, including:

. Environmental: Automobiles are a major contributor to atmospheric carbon dioxide, a major
greenhouse gas. Already, concentrations of carbon dioxide are 25 percent higher than pre-
industrial levels and are expected to double within the next century. Since the number of
registered vehicles in the United States is expected to climb from 194 million in 1993, to as
many as 270 million in 2010, PNGV's success is critical to any program of controlling US and
world greenhouse gas emissions. It will also result in low cost methods for controlling the
emissions that contribute to urban air pollution.

. Reducing U.S. Dependence on Foreign Oil: The United States currently imports 50 percent of
the oil we consume -- this share is expected to grow to more than 60 percent by 2010.
Petroleum imports make up ten percent of our country's import inventory and account for a
large chunk of the nation's trade deficit. This dependence on foreign oil makes the United States
vulnerable.

PNGYV Status Report: The industrial partners are now in the process of selecting technologies that
will be included in concept vehicles that will be completed by the turn of the century. The federal
agencies are working to revise their research priorities to support both technologies that can be
incorporated in production prototypes for 2004 and that can be integrated into even more advanced
vehicles that would be designed in later years.

The goal of the program, while extremely ambitious, still seems possible given the advances in key
technology that have been achieved during the life of the program. These include advances in
production of low-cost, light-weight materials for the vehicle body and frame; electrical control
systems, batteries; and compact, inexpensive fuel cells -- including the new technology for using
gasoline to power fuel cells announced yesterday; and, advanced internal combustion engines for use in
hybrid vehicles.



FACT SHEET ON FUEL CELLS
October 22, 1997

THE BREAKTHROUGH: A gasoline-powered technology that would allow you to double the fuel
efficiency of a car and emit half the greenhouse gases and virtually no other air pollution. For the first
time, gasoline was used to produce electricity from a pollution-free fuel cell, allowing the use of the
existing gasoline infrastructure. Previously, fuel cells have been powered by hydrogen or methanol,
which are less convenient for use in cars.

The Department of Energy, together with Los Alamos National Laboratory, and A.D. Little, have
developed a breakthrough fuel processor, which can extract hydrogen from gasoline and other fuels
such as ethanol and natural gas. Last week, this fuel processor was combined with a fuel cell from
Plug Power to demonstrate for the first time that a fuel cell electric car could be fueled by gasoline or
ethanol. This eliminates the limited driving range and lengthy recharging times associated with
electric cars that run on batteries.

WHAT IS A FUEL CELL: The fuel cell converts the chemical energy of a.fuel directly into usable
electricity and heat without combustion. Fuel cells are similar to batteries in that both produce a direct
current by means of an electrochemical process, but fuel cells can operate indefinitely as long as fuel is
supplied to them. Fuel cells can provide power for cars and other applications, such as electricity and
hot water for buildings.

The Department of Energy working with its partners has brought down the cost of proton exchange
membrane (PEM) fuel cells by a factor of twenty in the last ten years. Continued R&D, coupled with
the economies of scale from mass production of fuel cells as they enter the marketplace, should allow
us to maintain this pace of cost reduction for another decade.

PARTNERSHIP FOR A NEW GENERATION OF VEHICLES (PNGYV): The fuel cell
breakthrough was accomplished as part of President Clinton’s PNGV initiative, an innovative
partnership between the government, the national laboratories, the big three automakers, and their
suppliers. PNGV’s goal is to develop a family-sized vehicle with triple the fuel efficiency of today’s
cars, without compromising cost or convenience.

POTENTIAL GREENHOUSE GAS REDUCTIONS: One-third of the nation’s carbon dioxide
emissions comes from the transportation sector, primarily cars. Fuel cell technology alone can directly
double fuel efficiency and cut carbon dioxide emissions in half. In combination with other PNGV
advances, such as lightweight materials and regenerative breaking, fuel cells will allow a tripling of
fuel efficiency and a further reduction in greenhouse gas emissions. Powering the fuel cell with
renewable fuels, such as ethanol, could eliminate automotive greenhouse gas emissions entirely in the
long run. The buildings sector also generates one-third of the nation’s emissions of carbon dioxide. A
building that uses the electricity and hot water from a fuel cell fueled by natural gas would have about
half of the greenhouse gas emissions of the average building today. Plug Power expects to introduce
fuel cells for homes and other buildings in 2000 that will provide electricity for less than the current
residential rate. By 2010, fuel cells in buildings could be providing emissions savings of five million
metric tons of carbon.



FACT SHEET ON PATH
October 22, 1997

What is PATH? We are working to develop a partnership for 21* century housing bringing together
government and industry to develop, demonstrate and deploy housing technologies, designs and
practices that can significantly improve the quality of housing without raising the cost of construction.
The Partnership for Advancing Technologies in Housing includes government (DOE, HUD, EPA,
Labor, Commerce, FEMA, and DOD) and industry working together develop, demonstrate and deploy
housing technologies and practices so that homes can be built cheaper, more environmentally
sustainable, more disaster resistant, and provide a safer working environment.

PATH has a five-part approach:

e Industry-driven research on new technologies and practices

e Working with industry on pilot programs building thousands of marketable houses
» Streamlining of federal, state and local codes and regulations

« Judicious use of existing authority on standards

e Information campaign to influence consumer demand

R&D: Support more funds for accelerated research and demonstration of inexpensive, highly efficient,
highly attractive housing. Link with million solar roofs program.

Standards: The success of PATH will in some part be based on utilizing existing authorities on
standards for a select few products that have the potential for great savings. There are five
appliance/products currently under review by DoE; Clothes Washers, Ranges/Ovens, Ballasts,
Residential water heaters, transformers. Of these, the Clothes Washers and Water Heaters seem to
have greatest potential.

Creating Markets: The key to making the Partnership successful will be the ability to create markets
and consumer demands for homes that meet the PATH goals. The Partnership will work with states
and communities to help them understand the benefits of building these homes, and the opportunities it
affords the communities for economic growth. The Partnership will attempt to gain agreements
between communities that PATH homes can go through an expedited permitting process.

Education and Outreach: Marketing the benefits of these homes to consumers and to encourage
consumers to begin to ask for homes that are built to the quality level of >PATH= homes. This will
need to be an intensive campaign of getting the message out to communities, builders and developers.
This will provide incentives for more and more builders to want to build these homes.

Pilots: The pilots will play an important role in the success of PATH. The pilot sites will begin of
developing the markets and demonstrate the feasibility of the homes. The pilot sites can also act as
training sites for builders and community leaders to learn about the benefits of the technologies and as
a classroom for training on how to use the technologies. Sites under consideration are Stapleton
Airport, Denver (Redevelopment of old airport site near downtown) and Florida (Working with the
State to link energy and environment to disaster resistance and affordability).

Regulatory Streamlining: Working with states and communities on making the code approval process
more efficient and less time consuming.



FACT SHEET ON POTENTIAL INDUSTRY SECTOR SAVINGS
October 22, 1997

The industrial sector produces approximately one-third of total U.S. emissions. We can cut
emissions substantially in this sector through the right mix of tax incentives, accelerated research and
development, electricity restructuring, and environmental regulatory reinvention. According to a
recently released report from five of the nation’s energy laboratories, programs such as the ones below
can reduce emissions in the industrial sector in 2010 by 28 million metric tons even with no increase in
energy prices.

Increasing Energy Efficiency: Energy audits encourage systematic approaches to energy efficiency
that typically have high yields. Southwire Corporation, a large manufacturer of wire, rod, and cable,
cut their use of natural gas by 60 percent and cut electricity use by 40 percent per pound of product
produced. Motors consume 70 percent of industrial electricity used, and there is room for improving
their efficiency. The Greenville Tube Company, for example, increased productivity by 15 percent,
increased energy efficiency by 30 percent, reduced scrap by 15 percent, and achieved $77,000 per year
savings -- a 6 month payback -- by improving the efficiency of their motors..

Cogeneration (Combined Heat and Power): New technologies available in the industrial sector will
allow us to capture the waste heat the U.S. now throws away. With the right policies, industrial
cogeneration of natural gas or biomass could cut annual carbon emission significantly by 2010.
Advanced turbines developed by DOE with industry will be available in three years (orders are already
being taken). They have an overall efficiency of 80 percent to 90 percent, produce steam together with
low-cost electricity and significantly reduce NOx emissions. These turbines can run on natural gas or
biomass. Some industries have their own low-cost biomass feedstocks (for example, black liquor
gasification in the pulp and paper industry), which makes possible cogeneration with nearly zero
carbon emissions.

Expanding Industries of the Future: The seven most energy-intensive industries—steel, aluminum,
petroleum refining, chemicals, pulp and paper products, glass, and metal casting—account for about 80
percent of the carbon emissions in U.S. manufacturing and more than 90 percent of the hazardous
waste. Industry, partnering with the Department of Energy, has developed long-term visions of
energy-efficient, low-polluting, highly competitive "Industries of the Future" as well as technology
roadmaps to identify an R&D and deployment pathway to achieving the vision. Visions typically
foresee annual energy efficiency improvements of 1.0 percent to 1.5 percent for two decades.




FACT SHEET ON POTENTIAL BUILDINGS SECTOR SAVINGS
October 22, 1997

The buildings sector also produces approximately one-third of total U.S. emissions. There is
substantial opportunity to improve the energy efficiency of our buildings and the appliances in them.
Many of these technologies improve the quality of service delivered (i.e. higher quality lighting), and
have also been documented in a number of cases to improve productivity. According to a recently
released report from five of the nation’s energy laboratories, programs such as the ones below can
reduce emissions in the buildings sector in 2010 by 25 million metric tons even with no increase in
energy prices.

Standards: Substantial carbon emissions reductions in 2010 can be achieved through existing authority
of the Department of Energy to establish market-oriented efficiency standards for appliances, such as
refrigerators and air conditioners. The Department of Energy uses a consensus-based approach in
which manufacturers, environmentalists, consumer advocates, and the states work together to develop
applicable standards.

Voluntary Programs: Significant carbon reductions in 2010 could also be achieved by expanding
voluntary programs such as the joint EPA-DOE Energy Star program. Energy Star labeling has
already transformed a number of markets. For example, it has cut the energy used by computers,
monitors, and printers by 50 percent at virtually no incremental cost. It is now being extended to
dozens of other products.

Adopting Best Electricity Engineering Practices: Electronic equipment consumes electricity in stand-
by mode (even when not being used) generating 12 MMTs of carbon emission each year. Preliminary

analysis suggests that 80 percent of that could be saved through adopting best engineering practices
without reducing service.

Research and Development: Designing buildings with advanced technology can reduce energy
consumption by 25 to 50 percent without increasing the building’s initial cost. The extra cost of some
of the energy-efficient equipment is offset by the smaller required heating and cooling system.

Combined Heat and Power: As in industry, we can reduce the carbon intensity of the buildings sector
by accelerating the use of combined heat and power (CHP). Two CHP technologies—small turbines
and proton-exchange membrane (PEM) fuel cells—can convert natural gas to useful energy with 80 to
90 percent efficiency, significantly cutting carbon emissions from a building.




FACT SHEET ON POTENTIAL TRANSPORTATION SECTOR SAVINGS
October 22, 1997

The transportation sector produces approximately one-third of total U.S. emissions. According
to a recently released report from five of the nation’s energy laboratories, programs such as the ones
below can reduce emissions in the transportation sector in 2010 by 73 million metric tons even with no
increase in energy prices.

High Efficiency Cars And Light Trucks: The goal of the President's Partnership for a New Generation
of Vehicles is to produce cars that are three times more efficient than current vehicles with no
compromise in size, safety, comfort or cost. The objective is a production prototype vehicle with a fuel
efficiency of 80 mpg in 2004 and commercial availability soon after. A variety of efficient
technologies such as hybrid vehicle design, advanced engines, regenerative braking and lightweight
materials are under development. These technologies are also applicable to light trucks and sport
utility vehicles, so that a PNGV for these heavier passenger vehicles is quite possible with an expanded
research effort.

High efficiency heavy trucks: Ongoing federal R&D on advanced diesel engines and lightweight
materials have the potential to substantially reduce carbon emissions from heavy trucks. These
technologies are projected to be available by about 2003 and be quickly adopted by trucking
manufacturers since energy is a major cost component of freight transportation (a truck typically gets 7
to 8 miles per gallon while traveling over 50,000 miles a year).

Advanced Efficient Aircraft and Rail: Ongoing federal R&D on advanced aircraft engines, improved
airframes, and air traffic control have the potential to improve aircraft energy efficiency by 35 percent,
with an additional increment of carbon emissions reductions achieved by increasing the efficiency of
trains.

Low-Carbon Fuel: Government-industry R&D partnerships have brought the cost of ethanol from
cellulosic waste (such as crop waste) and dedicated crops (such as switchgrass) from $3.60 per gallon
in 1980 to $1.20 per gallon today. Such fuels are carbon neutral because the crops capture carbon
dioxide when they grow and release it during combustion.




Talking Points on President’s Climate Change Proposal
October 22, 1997

The President has proposed an ambitious climate change plan that is environmentally strong and economically
sensible. Based on the President’s conviction that global climate change is the premier environmental challenge
of the 21st century, the President’s plan will proceed pragmatically -- in three stages and with periodic economic
and scientific reviews -- to cut greenhouse gas emissions by almost 30% from levels projected for 2010.

In the first stage, the President’s plan will provide funding, create incentives, build partnerships and give credit
for early emissions reductions. The second phase, beginning around 2004, will review, evaluate and extend the
efforts of the first phase while laying the groundwork for phase three. In phase three, an international and
domestic emissions trading system would begin.

The President’s plan includes the following key elements:

A binding, realistic target to reach 1990 emissious levels by 2008-2012. This target is part of a
comprehensive framework for agreement in Kyoto that also includes flexible, market-based mechanisms
and the participation of developing countries. The President is also committed to reductions below 1990
levels in the five-year period that follows.

A $5 billion program of tax cuts and R&D for new technologies. To spur energy efficiency and the
development of new technologies, the President proposes a major new package of tax cuts and R&D .
spending amounting to $5 billion over five years. -

Active tonsultations over the next 9 months on an industry-by-industry basis, with early credit
for companies making early reductions. The President is committed to working with business to get
their best ideas on how they can best reduce their own emissions, and to rewarding firms that act early.

Developing countries must participate. Climate change is a global problem, and requires a global
solution. That’s why the President has committed that the United States will not adopt binding
obligations without developing country participation.

A domestic and international emissions trading system. Such a system can harness the power of the
market to reduce emissions, as it has with great success in the case of acid rain.

Encouraging the use of energy-efficient products. The President will engage in a broad-based effort
to expand the use of existing energy-efficient technologies.

Federal procurement and energy use. The Department of Energy will spearhead a comprehensive
effort to reduce greenhouse gas emissions from Federal sources.

Electricity Restructuring. To deliver a significant down payment on emission reductions, while
saving consumers billions, we will pursue a bold plan for electricity restructuring.

Setting a concentration goal. With advice from the National Academy of Sciences, the U.S. supports
developing a specific, long-term concentration goal for greenhouse gases in the atmosphere.

Transition assistance. The President is committed to working with Congress and labor to ensure a just
transition for any workers dislocated by the changes in energy usage inherent in any climate change
plan.



Questions and Answers on President’s Climate Change Proposal
DRAFT -- 11:30 a.m. October 22, 1997

Don’t economic models suggest that this effort will cost more than 1.5 million jobs
and tank the economy?

Some models may suggest that, but only by ignoring several key elements of the
President’s plan:

1. They ignore the President’s 35 billion package of tax cuts and Federal R&D: To
spur energy efficiency and the development of lower-carbon energy sources, the
Administration supports a major new package of tax cuts and R&D spending amounting
to $5 billion over five years.

2. They ignore the potential for increased use of existing energy-efficient products: As
the Department of Energy’s 5-Labs study illustrates, many existing technologies produce
win-win solutions to reducing carbon emissions -- but nonetheless are still not widely
used. The President is committed to expanding their reach. The models referenced :
assume little change in the penetration rate of existing energy-efficient equipment.

3. They ignore the President’s Federal energy initiative: To reduce greenhouse gas
emissions from Federal sources, the Department of Energy will spearhead a
comprehensive effort that includes expanded performance contracting to make Federal
buildings more energy-efficient, improved Federal procurement practices, establishment of
a new level of excellence for Federal building construction and renovation, and
partnershipsto improve the energy efficiency of Federal aircraft, ships and vehicles.

4. They ignore electricity restructuring: To spur further efforts to clean our air and
deliver a down payment on greenhouse gas emission reductions, while saving consumers
billions, we will pursue a bold plan to restructure the energy sector. It is time to change
the rules that are often more than 70 years old -- stifling innovations that can save money
and impede newer, cleaner technologies.

5. They ignore international emissions trading. Two key components of the President’s
plan are his support for an international system of emissions permit trading, and his
commitment that developing countries must participate in the international effort.
International trading can substantially reduce the costs of emissions reductions.

6. They ignore the economic costs associated with climate change itself. Climate
change will lead to increased flooding, sea-level rise, and other dislocation. So looking
just at the impact of reducing emissions on GDP is misleading.



Finally, we all must admit there is much uncertainty over cost projections that are a decade
or more in the future -- after all, a decade ago, we could never have predicted that we
would now have an unemployment rate below S percent, core inflation below 2.5 percent,
and a budget deficit substantially under $50 billion. That’s why the President has
proposed a graduated, three-stage approach with regular reviews -- starting with a period
of voluntary action, tax incentives, R&D, and Federal efficiency improvements, and
followed by an evaluation period before the internationally binding period. Only after we
have accumulated ten years of experience with the first two stages of the program would
we enter the internationally binding period.

Didn’t the S-labs study conclude that carbon prices would have to rise by $50 to
reach 1990 levels by 2010, and isn’t that on the optimistic side?

The 5-Labs study examined a scenario in which there was no international trading and no
electricity restructuring legislation, and concluded that the permit price would have to be
$50 to reduce emissions to 1990 levels by 2010 without such elements. But the
President’s plan emphasizes international trading and developing country participation,
and includes a commitment to properly crafted electricity restructuring. [A DOE analysis
that combines international permit trading and electricity restructuring with the results of
the 5-Labs study suggests that a permit price of $25 or lower in 2010 would allow the
country to meet its target and timetable.]

Doesn’t the President’s plan amount to the largest energy tax increase in history --
$200 billion a year or more?

Not at all. The President’s plan includes tax cuts, not tax increases. It does not involve
tax increases at all.

Follow: but isn’t a permit system just like a tax?

A:

No. There are several critical differences between a permit system and a tax. [For
example, a permit system provides insurance that a given quantitative target will be met,
whereas a tax does not.] In any case, the permit system does not begin until we have
accumulated ten years of experience with tax incentives, R&D, Federal energy efforts,
early credit, and the other components of the President’s initial action plan.

How can you possibly reduce emissions to 1990 levels by 2008-2012 without
imposing excessive costs on the economy?

. The President believes that climate change is a critical challenge facing the country,
and that if we make this a top priority, we can accomplish significant emissions
reductions at low cost. In this effort, it would be irresponsible not to explore all
possible avenues for low-cost emissions reductions. That’s why the President has



proposed a graduated, three-stage approach -- starting with a period of early
credit, tax incentives, R&D, and Federal effi¢iency improvements, and followed by
an evaluation period around 2004. He has proposed regular economic reviews, to
ensure that the economic costs are not excessive. Only after we have accumulated
ten years of experience with the first two stages of the program would we enter
the internationally binding period.

Won’t this plan lead to massive shifts of U.S. industry and jobs abroad?

. No. The President has made very clear that we will not assume binding obligations
without the participation of developing countries.

. I would also note that non-tradeable sectors account for a substantial share of
~ carbon emissions. Transportation and buildings, for example, account for roughly
two-thirds of U.S. emissions. For these sectors, the “competitiveness” argument
seems largely irrelevant.

. In most manufacturing sectors, furthermore, energy costs are a small percentage of
total costs. According to the 1995 Annual Census of Manufactures, energy costs -
for manufacturing industries averaged just 2.2 percent of total costs.

How is the president’s initial action plan different from the Climate Change Action
Plan that the Administration has already adopted?

The first stage of the President’s climate change proposal differs from the Climate Change
Action Plan in four critical ways:

. - It includes substantially more funding. The President’s proposal includes funding o
: for carbon-reducing activities of $5 billion over 5 years -- substantially more than

current funding for the climate change action plan. Activities under the Climate
Change Action Plan are estimated to reduce CO2 emissions by 95 million metric
tons in 2010 -- and doubling the funding should lead to more reductions. [Total
reductions needed in 2010 are 390 million metric tons.]

[Funding for the Climate Change Action Plan in FY 1995 was $184 million, in FY
1996 $158 million, and in FY 1997 $163 million. Total funding for climate-related
activities is somewhat higher -- but still less than $500 million per year -- because
items such as PNGV are not included in the Climate Change Action Plan
definition. ]

. Crucially, the President’s proposal now includes binding targets. In expectation of
these binding targets, firms and households will begin to adjust their behavior
today -- a factor that was not present in the climate change action plan.



. To provide further incentives for firms to take action now, the President has

indicated his strong support for developing an garly credit program of appropriate
. rewards for those who take prompt early action.

. Finally, the President has indicated his support for environmentally-friendly
electricity restructuring, which has the potential to reduce emissions.

Hasn’t the climate change action plan failed to reduce emissions?

Total emissions are higher than anticipated when the Climate Change Action Plan was
adopted several years ago, because of stronger economic growth, lower energy prices, and
reduced funding for Congress. But the partial effect of the activities under the current
Climate Change Action Plan is to still estimated to be a reduction in CO2 emissions of 32
million metric tons in 2000 and 95 million metric tons in 2010 (and all greenhouse gas.
emxssnons of 76 million metnc tons in 2000 and 169 million metnc tons in 2010) The

Action Plan -- and thus could produce substantlally more n,ductlons in carbon emissions.
[390 million metric tons of CO2 reductions are needed in 2010 to move from business-as-
usual to 1990 emissions levels.]

Will you submit any agreement reached at Kyoto to the Senate for its advice and
consent?

. We honor and respect the U.S. Senate’s important role in providing advice and
consent to the ratification of treaties. We would anticipate the need for Senate
advice and consent to any international agreement adopted in Kyoto that would
impose binding commitments on the U.S. to control emissions.

Will the President or Vice-President go to Kyoto?

. We have not made final decisions about the membership of our delegation in
Kyoto.

What is the President proposing that developing countries do as part of his
proposal?

. Today, the President emphasized that the United States will not assume binding
obligations under the climate treaty without developing country participation.

. The President believes we can engage developing countries on this issue in ways
that are good for them and good for us. He believes that developing countries
have an opportunity to chart a different energy future -- one based on clean and
cheap technologies. .-



Q:

A;

Q:

A:

Q:

A

. The President spoke about this issue in each country he visited in Latin America
last week. Throughout his trip, he shared his.conviction that we can and must
work together on this problem, in ways that benefit us all. He plans to raise this
issue with Jiang Zemin next week.

Why did the U.S. propose such a modest target and timetable, which is weaker than
any of the proposals to date, including from the European Union and Japan?

. The President has put forward a strong target that is realistic, achievable and
pragmatic, not just rhetorical. We have backed up those proposals with a three-
stage domestic implementation plan. And we have called for a comprehensive
international framework that will ensure that all countries participate in a global
effort to reduce emissions at the least cost.

. Keep in mind that some of these other targets aren’t all they seem to be. The EU
derives enormous benefits from a 1990 baseline -- Germany, for example, gets to
claim credit for all the cheap reductions that were a fortuitous consequence of
reunification.

. With regard to Japan, a careful examination of their proposal shows that we are
not so far apart.

Isn’t it true that this proposal doesn’t actually reduce emissions at all but instead
just stabilizes them at a certain level?

. No. Our proposal involves real and meaningful reductions. Consider that under a
business-as-usual scenario, U.S. emissions are predicted to be 28% above 1990
levels by 2010.

. We also stipulate that further reductions, below the 1990 baseline, would be

achieved in a second emissions budget period.

Given how far apart countries seem to be in their stated positions, is it realistic to
expect any kind of agreement in Kyoto?

. We are hopeful that all countries will come to Kyoto with an open mind, prepared
to negotiate an agreement that provides real and achievable gains.

. No agreement is better than a bad agreement. The U.S. will continue to insist that
any international framework include realistic, achievable targets; flexible
implementation mechanisms like emissions trading and joint implementation; and



the meaningful participation of developing countries.
What happens if there is no deal in Kyoto?

. We are hopeful that all countries will come to Kyoto with an open mind, prepared
to negotiate an agreement that provides real and achievable gains.

. Even if we cannot reach agreement in Kyoto, climate change will remain a top
priority issue for this President. The U.S. will continue to work on building
support for a comprehensive international framework that involves all countries in
a common effort to meet this important challenge.

. And we will get busy on the elements of the President’s plan that we can start right
away.

Does the climate change science justify near-term action? Aren’t the uncertainties
still too great?

. No. The fundamental science of climate change is clear. Greenhouse gas -
concentrations in the atmosphere are rising as a result of human actions. These
_increased concentrations are warming the planet, and unless we reduce our
emissions, the effects on our climate are likely to become increasingly severe.

. Uncertainties do remain. We are not sure exactly how fast the planet will warm or
which regions of the world will suffer the worst impacts. Yet what we do know is
more than enough to justify taking the kinds of sensible actions the President has
proposed. S

. As for the skeptics who would have us do nothing, they represent a tiny fraction of
the scientific community. On the other hand, the Intergovernmental Panel on
Climate Change, including 2,000 of the world’s premier climate experts, has
underscored the seriousness of the climate change problem and the need for action.

. As part of his proposal, the President has called for additional scientific studies
focused on key areas, including a call to the National Academy of Sciences to
examine the issue of establishing a long-term goal for stabilizing atmospheric
concentrations of greenhouse gases.



" PRESIDENT CLINTON’S CLIMATE CHANGE PROPOSAL
October 22, 1997

Global climate change is the premier environmental challenge and opportunity of the 21st
century, and the risks it poses justify sensible preventive steps. Addressing this issue is one of the
United States’ greatest imperatives, for this and future generations. Recognizing the solid foundation
of climate science, President Clinton is committed to strong and sensible action to reduce greenhouse
gas emissions -- including realistic and binding emissions targets.

Key elements of President Clinton’s climate change proposal include:

. Binding Targets to Reach 1990 Emissions Levels by 2008-2012 and Reductions
Below 1990 Levels in the 5-Year Period That Follows. A critical component of the
President’s comprehensive framework is a realistic, achievable, and binding target of
reducing greenhouse emissions to 1990 levels by 2008-2012 and reductions below
1990 levels in the 5-year period that follows.

. $5 Billion Program of Tax Cuts and R&D for New Technologies. To spur energy
efficiency and the development of new technologies, the President proposes a major
new package of tax cuts and R&D spending amounting to $5 billion over five years.

. Industry-by-Industry Consultations and Early Credit. The Administration
challenges key industries to prepare plans over the next 9 months on how they can best
reduce emissions. To provide an incentive for near-term actions to cut emissions, the
President is committed to ensuring appropriate rewards for firms that act early.

. Developing Countries Must Participate. Climate change is a global problem, and
requires a global solution. That’s why the United States has spear-headed joint
implementation projects, and the President has committed that the United States will
not adopt binding obligations without developing country participation.

. Broad-Based Domestic and International Emissions Trading System Begins After
A Decade of Experience Has Accumulated. The President is committed to a market-
based emissions trading system, both domestically and internationally, that will
harness the power of the market to reduce emissions to 1990 levels by 2008-2012. The
trading system would begin after a decade’s worth of experience with tax incentives,
R&D, early credit, electricity restructuring, Federal efforts, and other measures.

BINDING TARGETS: The U.S. binding target is realistic: It seeks to return U.S. emissions to 1990
levels in the period 2008-2012 and reduce them further thereafter. We reject the European proposal for
more stringent early reductions, as well as the “do-nothing” approach of some interests. The target is
achievable: By-providing incentives for early action to reduce emissions, attacking domestic energy
inefficiencies, and putting in place a market-based emissions trading system, we can reach 1990 levels
in the proposed time frame with minimal economic costs. And it is meaningful: Achieving 1990 levels
in the period 2008-2012 would amount to almost a 30 percent reduction off a business-as-usual path,
an important first step on the road toward stabilizing greenhouse gas concentrations in the atmosphere.




SOLID PRINCIPLES: The President’s five climate change principles include: that the policies
should be guided by science, rely on market-based, common-sense tools, that we should seek win-win
solutions, that global participation is essential to addressing the global problem of climate change, and
that we must have regular common-sense reviews of the econdmics and science of climate change.

SOUND AND SENSIBLE THREE-STAGE APPROACH: Reflecting his five key principles, the
President’s plan includes three stages: Stage 1 includes priming the pump through programs such as
R&D, tax incentives, incentives for early action, and Federal leadership, and industry consultations.
Stage 2 builds upon the first stage by including a review and evaluation in preparation for the permit
trading system. Stage 3 -- which does not occur for a decade -- involves meeting binding targets
through a domestic and international emissions trading program. The President is committed to
working with labor and Congress to insure that we give proper assistance to any workers dislocated by
the changes in energy usage inherent in any climate change plan.

INITIAL ACTION PLAN: The President’s immediate action plan includes 9 elements:

1. 85 Billion in Tax Cuts and Federal R&D: To spur energy efficiency and encourage the development
and deployment of lower-carbon energy sources, the Administration supports a major new package of
tax cuts and R&D spending amounting to $5 billion over five years.

2. Credit for Early Action: To provide an immediate incentive for near-term actions, the President is
committed to ensuring that firms acting early are rewarded appropriately.

3. Industry-by-Industry Consultations: The Administration challenges key industry sectors to prepare
plans over the next 9 months on how they can best reduce emissions.

4. Encouraging the Use of Energy-Efficient Products: The President will complement his tax
incentives, commitment to early action credit; and industry consultations by engaging in a broad-based
effort to expand the use of existing energy-efficient technologies.

5. Federal Procurement and Energy Use: The Department of Energy will spearhead a comprehensive
effort to reduce greenhouse gas emissions from Federal sources.

6. Electricity Restructuring: To deliver a significant downpayment on emission reductions, while
saving consumers billions, we will pursue a bold plan for electricity restructuring.

7. Setting a Concentration Goal: The United States supports developing a specific, long-term
concentration goal with the assistance of the National Academy of Sciences and other bodies.

8. Bilateral Dialogues: In addition to pursuing agreement in Kyoto, the Administration will pursue
bilateral dialogues with key developing countries to promote clean energy.

9. Economics and Science Reviews: The President proposes regular scientific and economic reviews.
These reviews will ensure that policy-makers have the best possible information on climate change.

WIN-WIN: There are numerous win-win solutions to reducing carbon emissions. For example, a
breakthrough in fuel cell technology announced yesterday will clear the way toward developing cars
that are three times as efficient as today’s models -- cutting pollution while also cutting driving costs.



INITIAL CLIMATE CHANGE ACTIONS
October 22, 1997

President Clinton has proposed nine immediate actions to begih addressing climate change:

1. Tax Cuts and Federal R&D: To spur energy efficiency and the development of lower-carbon
energy sources, the Administration supports a major new package of tax cuts and R&D spending
amounting to $5 billion over five years. Many of the ideas from the recent report of the President’s
Committee on Science and Technology (PCAST) will be considered in constructing this package.

2. Credit for Early Action: To provide an immediate incentive for near-term actions to cut emissions,
the Administration is committed to ensuring that firms which act early are rewarded appropriately. We
will work with companies to build a program that appropriately rewards those who take prompt and
early actions before the beginning of the mandatory emissions budget period in Stage 3.

3. Industry-by-Industry Consultations: The Administration challenges key industry sectors to prepare
plans over the next 9 months on how they can best reduce emissions, including how the Federal
government can remove regulatory hurdles that discourage energy efficiency. The Administration will
work in partnership with industry to develop sensible efficiency standards in a variety of areas.

4. Encouraging the Use of Energy-Efficient Products: As the Department of Energy’s 5-Labs study
illustrates, many existing technologies produce win-win solutions to reducing carbon emissions -- but
nonetheless are still not widely used. The President is committed to expanding their reach. He will
therefore complement his other programs by engaging in a broad-based effort to expand the use of
existing energy-efficient technologies -- while also spurring the development of new technologies.

5. Federal Procurement and Energy Use: To reduce greenhouse gas emissions from Federal sources,
DOE will spéarhead a comprehensive effort that includes expanded performance contracting to make
Federal buildings more energy-efficient, improved Federal procurement of energy-efficient technology,
and partnerships to improve the energy efficiency of Federal aircraft, ships and vehicles. Federal
agencies will also be called upon to assess emissions in major initiatives.

6. Electricity Restructuring: To spur further efforts to clean our air and deliver a downpayment on
greenhouse gas emission reductions, while saving consumers billions, we will pursue a bold plan to
restructure the energy sector. It is time to change the rules that are often more than 70 years old --
stifling innovations that can save money and impede newer, cleaner technologies.

7. Setting a Concentration Goal for Greenhouse Gases in the Atmosphere: The goal of the existing
climate treaty is to stabilize concentrations of greenhouse gases, but the specific concentration has
never been defined. The U.S. supports developing a specific, long-term goal, with the assistance of
the National Academy of Science and other appropriate bodies.

8. Bilateral Dialogues: In addition to pursuing agreement in Kyoto, the Administration will pursue-
bilateral dialogues with key developing countries to promote clean energy.

9. Economics and Science Reviews: The President proposes regular scientific and economic
reviews, to ensure that policy-makers have the best possible information on climate change.



BACKGROUND INFORMATION



INDEX

Title
1. President Clinton’s Climate Change Proposal
2. Initial Climate Change Actions

Background Information
3. President Clinton’s Five Climate Change Principles

4. President’s Three-Stage Plan on Climate Change

5. Comprehensive Framework for Effective, Sensible Action
6. Fact Sheet on International Emissions Trading

7. Fact Sheet on Joint Implementation

8. Fact Sheet on Electricity Restructuring

9. Fact Sheet on Federal Energy Management

10. Fact Sheet on U.S. Global Change Research Program
11.  Fact Sheet on PNGV

12.  Fact Sheet on Fuel Cells

13.  Fact Sheet on PATH

14. Fact Sheet on Potential Industry Sector Savings

15.  Fact Sheet on Potential Building Sector Savings

16.  Fact Sheet on Potential Transportation Sector Savings



PRESIDENT CLINTON’S FIVE CLIMATE CHANGE PRINCIPLES
October 22, 1997

Global climate change is the premier environmental challenge and opportunity of the 21st
century, and the risks it poses justify sensible preventive steps. Addressing this issue is one of
the United States’ greatest imperatives, for this and future generations. Recognizing the solid
Joundation of climate science, President Clinton is committed to strong and sensible action to
reduce greenhouse gas emissions -- including realistic and binding emissions targets.

President Clinton’s climate change plan is based on five key principles:

Guided by science. The vast majority of the world’s scientists have concluded that if the
countries of world do not work together to cut greenhouse gas emissions, temperatures will rise
and disrupt the global climate. Indeed, most scientists say this process has already begun. But
there is much we still don’t know about how the climate and human health will react to
increased greenhouse gas concentrations. That’s why the President’s plan includes regular
science reviews, to ensure that our policies are guided by the best science available.

Market-based, common-sense tools. We have learned that the costs of protecting the
environment is substantially lower if we harness the power of markets to do so. That’s why the
President’s plan emphasizes flexible and market-based mechanisms. His plan includes a
domestic and international permit trading system for greenhouse gas emissions, similar to the
highly successful permit trading system that has dramatically cut acid rain at a fraction of the
predicted cost. '

Seek win-win solutions. There are a multitude of win-win solutions to reducing carbon
emissions, that can improve our energy efficiency and save consumers money. For example, a
breakthrough in fuel cell technology announced yesterday will clear the way toward developing
cars that are twice as efficient as today’s models -- cutting pollution while also cutting driving
costs. The President believes that we must seek such win-win solutions to addressing climate
change.

Global participation. Climate change is a global problem, and requires a global solution. A
ton of carbon emitted in Argentina has just as much effect on the global climate as a ton of
carbon emitted in the United States -- and within the next few decades, emissions from
developing countries are expected to exceed those from developed countries. And many win-
win opportunities exist to reduce greenhouse gas emissions in developing countries. That’s
why the United States has spear-headed joint implementation projects and the President has
committed that the United States will not adopt binding obligations without developing country
participation.

Common-sense economic reviews. Our knowledge of the challenges and opportunities we
face will grow over time. Therefore, the President is calling for regular 5-year economic
reviews and updates, to ensure that policy-makers, both in the Administration and in Congress,
have the best possible information on how the economy is responding to the effort to address
climate change, how other countries are performing relative to their own commitments, and
how the climate is changing in response to human activities. -



THE PRESIDENT’S THREE-STAGE PLAN ON CLIMATE CHANGE
October 22, 1997

Reflecting his five key principles, the President’s plan will proceed in three stages:

. Stage 1: Priming the Pump Through R&D, Tax Incentives, Incentives for Early Action,
Federal Leadership, and Industry Consultations. The first stage of the President’s package
includes a 9-point action plan -- including $5 billion in tax incentives and spending for R&D
and energy efficiency, incentives for early action, a set of Federal government energy
initiatives, and industry-by-industry consultations to explore their best ideas on how to reduce
emissions in a cost-effective manner (including market-oriented standards for energy
efficiency). The first economic review would occur near the end of Stage 1.

. Stage 2: Review and Evaluation. The second stage, which would begin around 2004, will
build upon the programs adopted in Stage 1, by including a review of our progress and an
evaluation of next steps as we move toward a market-based permit trading system for carbon
emissions. During this second stage, the details of the permit system. would be refined and
perhaps tested. Such a permit system is similar in concept to the one that dramatically cut acid
rain emissions -- although the scale would be significantly larger than the current acid rain
program. The second economic review would occur near the end of Stage 2.

. Stage 3: Meeting Binding Targets Through Domestic and International Emissions
Trading Program. In the third stage, we would reduce emissions to 1990 levels by 2008-
2012, and below 1990 levels in the 5-year period after that, through a market-based domestic
and international emissions trading system. Before beginning this third stage, the second
economic update and review would allow Congress and the President to evaluate how the
economy had responded to a decade’s worth of experience in the first two stages of the
President’s plan. The President is committed to working with labor and Congress to insure that
we give proper assistance to any workers dislocated by the changes in energy usage inherent in
any climate change plan.

This three-stage program recognizes the long-term nature of the effort to address climate change in
three ways:

. By adopting a graduated approach to emissions reductions, it allows us to exploit the
tremendous opportunities for win-win reductions first.

. By adopting a system of regular scientific and economic updates and reviews, it allows
us to monitor our progress and re-assess our success in reducing emissions, the state of
scientific knowledge, and how the economy is responding to our efforts. Only after we
have accumulated ten years of experience with the first two stages of the program would
we enter the internationally binding period.

. By insisting that the United States will not adopt binding obligations without
developing country participation and by emphasizing the importance of an international
trading system and joint implementation, we take advantage of low-cost reduction
possibilities wherever they occur -- either here or abroad.



COMPREHENSIVE FRAMEWORK FOR EFFECTIVE, SENSIBLE ACTION
October 22, 1997

GREENHOUSE GAS EMISSION REDUCTION TARGET

Under the current international climate change agreement (signed in Rio de Janeiro in 1992),
industrialized countries accepted a non-binding emissions reduction goal. Most nations, including the
United States, will fall short of meeting it. This fact, coupled with better scientific evidence on the
seriousness of the climate change threat, led the U.S. to propose last year that a new agreement set binding
limits on emissions. The proposed U.S. emissions target is designed to provide important environmental
gains while maintaining strong economic growth. 1t is:

. Realistic. Seeks to return U.S. emissions to 1990 levels in the period 2008-2012 and reduce them
further thereafter. Rejects European proposal for more stringent early reductions, as well as the
“do-nothing” approach of some interests.

. Achievable. By providing incentives for early action to reduce emissions, attacking domestic
energy inefficiencies, securing flexible international implementation mechanisms, and putting in
place a market-based domestic emissions trading system, the U.S. can reach 1990 levels in the
proposed time frame with minimal economic costs.

. Meaningful. Achieving 1990 levels in the period 2008-2012 would amount to almost a 30 percent
reduction off a business-as-usual path, an important first step on the road toward stabilizing
concentrations of greenhouse gases in the atmosphere. Emissions accounting will include all
greenhouse gas sources and sinks (including reforestation).

FLEXIBLE, MARKET-BASED IMPLEMENTATION

Just as the effects of climate change will be felt globally, so too are the causes of climate change global
in nature. Greenhouse gas emissions do equal harm to the atmosphere whether they come from a coal
plant in China or a bus in Boston. For this reason, any regime to reduce greenhouse gases must be global.
It must also allow all nations the ability to seek out the most efficient way of reducing emissions so that
the greatest gains are achieved at the least cost. For these reasons, the United States strongly supports
the inclusion in a new climate change agreement of two innovative, flexible mechanisms for reducing
emissions:

. International Emissions Trading —Using Markets to Lower Costs. The principle of emissions
trading is to use the efficiency of the market place to achieve environmental objectives at the
lowest possible cost. Under an international emissions trading regime, a country (or firm) would
be able to meet its emissions reduction target by reducing pollution itself, purchasing reductions
from another country (or firm) that was able to achieve excess gains, or some combination of both.

. Joint Implementation --A Global Solution to Low-Cost Reductions. Joint Implementation (JI)
is an innovative, market-based approach for addressing global climate change that uses
international partnerships to achieve low-cost reductions in greenhouse gas emissions. Under JI,
a company in the United States invests in a project which reduces emissions in another country and
uses those reductions as a less expensive means of meeting its own target.



PARTICIPATION OF DEVELOPING COUNTRIES

In addition to its non-binding emissions reduction aim for developed countries, the Rio climate change
agreement required all countries to take policies and measures to reduce emissions. Many developing
countries have made real strides, through, for example, reducing energy subsidies. Nevertheless, given
that developing country emissions will eclipse those from the developed world within several decades,
these countries need to do more. Accordingly, the U.S. calls on developing countries to strengthen their
existing commitments and to agree that their obligations must increase over time to include binding
emissions limits. Our principles include: |

. Global Participation. All countries must participate. Every nation would be required to take
meaningful actions to limit emissions. The U.S. will not assume binding obligations until
developing countries agree to participate meaningfully in the challenge of addressing climate
change.

. Equity. The obligations of poorer and less developed countries should take into account their state
of economic development and their relative contribution to the climate change problem.

. Assistance. While insisting that developing countries take meaningful actions to address climate
change, the U.S. recognizes that many of these countries face significant development challenges
that hamper their ability to reduce emissions. President Clinton is reemphasizing his commitment
to working with these nations to help build more sustainable energy futures. This includes a $1
billion package of assistance from USAID and a renewed commitment to provide financial
assistance through the Global Environment Facility, as well as our pathbreaking joint
implementation proposals.



FACT SHEET ON INTERNATIONAL EMISSIONS TRADING
October 22, 1997

Description

The principle of emissions trading is to use the efficiency of the market place to achieve
environmental objectives at the lowest possible cost. Under an international emissions trading regime,
a country (or firm) would be able to meet its emissions reduction target by reducing pollution itself,
purchasing reductions from another country (or firm) that was able to achieve excess gains, or some
combination of both.

Given an effective international regime, emissions trading provides a powerful incentive for
nations to reduce below the amount required and then sell excess reductions to others who in turn
avoid more costly actions. The U.S. has proposed that emissions trading be permitted among all
countries that agree to a binding emissions target.

How it would work

Consider a simplified example for how international emissions trading might work. Country A
and Country B must reduce emissions by 100 tons each. It might cost each country $1,000 to reduce
100 tons individually for a total cost of $2,000. However, if Country A could reduce its emissions by
200 tons for a total cost of $1,500 and sell half of these reductions to Country B, the overall target
would be achieved for $500 less, a savings of 25 percent.

U.S. experience

Emissions trading is being used successfully at the domestic level to reduce sulfur dioxide
emissions (which cause acid rain) under the Clean Air Act. Achieving targeted reductions was
originally estimated to cost $5 billion annually if traditional controls had been required and $4 billion
with emissions trading. A GAO estimate after the initial stage of emissions trading now puts the cost
at $2 billion per year, or 60 percent below the original estimate with pollution reductions significantly
ahead of schedule. Emissions trading has also been successful in cutting the costs of phasing out
leaded gasoline and in curbing the production of chlorofluorocarbons which deplete the ozone layer.

Cost savings
According to the 1997 Economic Report of the President, international emissions trading for

carbon dioxide could lower the cost of reductions by 50 percent below the minimum achievable using
purely domestic programs.



FACT SHEET ON JOINT IMPLEMENTATION
October 22, 1997

Description

Joint Implementation (JI) is an innovative, market-based approach for addressing global climate
change that uses international partnerships to achieve low-cost reductions in greenhouse gas emissions.
Under JI, a company in the United States invests in a project which reduces emissions in another country
and uses those reductions as a less expensive means of meeting its own target. The U.S. has proposed that
a formal regime that gives credit for JI projects be part of a new climate change agreement.

How it would work

Consider the example of a project announced today as part of a pilot program on joint
implementation instituted by the United States. Two U.S. companies (Solar Electric Power and Light of
Washington, D.C. and Trexler and Associates, Inc of Oak Grove, Illionois) will work with Renewable
Energy Services Company of Asia, Ltd. to market and install 812,000 solar home systems in Sri Lanka.
These systems will replace the use of kerosene lamps for lighting and the use of diesel-electric charging
of lead-acid batteries for powering small home appliances. The result will be a 1.5 million metric ton
reduction in greenhouse gas emissions and cleaner energy for tens of thousands of people.

U.S. experience

Under the U.S. pilot program on JI (formed under the existing climate change convention), 28
projects have been approved in 12 countries, including Costa Rica, Bolivia, the Czech Republic, and
Russia. These projects span a range of technologies, including solar, geothermal, and wind power; fuel
switching for district heating; biomass energy; and reforestation. U.S. companies and organizations already
participating include Commonwealth Edison, Wisconsin Electric Power, Kenetech Windpower, Sealweld
Corp., American Electric Power, PacificCorp, Detroit Edison, Clean Air Coalition, and many others.

Benefits

Lower costs: JI provides a strong incentive for companies and countries to search the globe for the lowest
cost ways of reducing greenhouse gas emissions.

Expanded exports of U.S. technology: The enormous potential for JI projects around the world creates
major opportunities for the increased sale of U.S. energy efficiency and alternative energy technologies.

Technology transfer: Increased reliance on more energy efficient technologies and less carbon-intensive
energy alternatives will help developing countries meet their growing energy needs with more
environmentally sustainable solutions.



FACT SHEET ON FEDERAL ENERGY MANAGEMENT
October 22, 1997

Aggressive energy management can substantially reduce carbon emissions from the activities of

the Federal government, which has the nation’s largest energy bill at almost $8 billion per year.
Significant strides have already been made --energy consumption per square foot in Federal buildings is
down 15 percent and energy use in civilian and military vehicles is down about 27 percent from 1985
levels. However, we can do much more.

The initiatives below will reduce Federal emissions of greenhouse gases thfough enhanced focus

on energy efficiency and renewable energy. They address areas which can deliver the greatest energy
savings, best leverage private sector funding and improve the Federal procurement system.

1. Expand Energy Savings Performance Contracting

Expand use of Energy Savings Performance Contracts. ESPC uses private investment capital and
expertise to accomplish energy and cost saving projects in Federal facilities. When a private sector
firm which has invested in federal energy efficiency improvements is fully repaid from its share
of the delivered savings, all additional savings accrue to the government. Streamlined ESPC
contracts put in place by DOD and DOE are beginning to speed large investments in energy
projects at Federal facilities. However, use of ESPC’s is still limited in the Federal government.
The Office of Management and Budget will lead an effort to increase their use. It will include new
policy and budget guidance for agencies. ESPC authority can also be extended to other areas
including:

Leased Federal buildings. These include buildings where the Government either pays for the
energy use directly or in other building where ESPC can provide a better lease for the Government.

Federal mobility. There may be great potential for energy savings from more efficient energy use
in aircraft, ships and vehicles. -

Water conservation. Water conservation projects save energy because each gallon contains energy
from pumping, heating, chilling or treatment.

Non-federal facilities where the Government makes indirect payment of energy expenses. These
include, for example, National Guard facilities which the state owns but where the Federal
Government covers utility expenses and public housing facilities which are Federally supported
but owned by public housing authorities.

State and local government facilities. Federal energy experts can help transfer ESPC techniques
to state and local governments so they can access this important approach to energy efficiency.

2. Improve Federal Procurement of Energy Efficient Technology

Accelerate the development of Product Energy Efficiency Recommendations. These cover products
that are in the top 25 percent of their class for energy efficiency or have Energy Star ratings, for
example electric motors and air conditioning chillers. They provide a guide to Federal purchasers



FACT SHEET ON ELECTRICITY RESTRUCTURING
October 22, 1997

As part of his climate change initiative, President Clinton announced his support for appropriately crafied
electricity restructuring legislation that will save consumers billions of dollars while reducing carbon
emissions.

Description

The electricity sector is our nation’s most capital intensive industry -- and has sales of over $200
billion. Under electricity restructuring, competition would be the primary mechanism to set electricity
generation prices. Utilities would open up their distribution and transmission wires to all qualified sellers.
The transmission and distribution of electricity would continue to be regulated because they will remain
monopolies for the foreseeable future. The system would be restructured, not deregulated. Done correctly,
this process can save consumers in their utility bills and reduce carbon emissions. A properly structured
retail competition system can deliver electricity more efficiently, and just as reliably, as our present system
of regulated monopolies.

Cost savings

Most experts are confident that restructuring will reduce the cost of electricity, although there is
a diversity of views over the potential size of the savings. Because the industry is so large, even modest
savings represent billions of dollars. DOE economists estimate potential savings of $20 billion a year,
which would mean average direct savings of about $100 a year to a typical family of four and indirect
savings to such a family through lower cost goods and services of about another $100 a year. Other studies
predict far larger savings.

Carbon reductions

With appropriate market-based provisions, electricity restructuring legislation could reduce carbon
emissions by creating incentives to produce and use electricity more efficiently and with less pollution.
As emphasized at the White House Conference on Climate Change, two-thirds of the energy used to
produce electricity is currently wasted. Restructuring should introduce incentives for reducing this waste
heat. Restructuring legislation could also include other provisions -- such as various incentives and
mandates to promote energy efficiency and renewable energy -- that offer potential carbon savings.

Next steps

The Administration looks forward to working with interested parties on crafting comprehensive
electricity restructuring legislation.



of the energy efficiency level to request in a specification or procurement.

Establish as standard practice, the purchase of energy efficient products for Government use.
Traditionally, federal purchases have been based on lowest price, ignoring the substantial savings
many energy efficient products can achieve over their life. The Executive Office of the President
will lead an interagency team to streamline and update Executive Orders and procurement practices
to encourage the acquisition of these products. Use of alternative contracting vehicles to acquire
energy-efficient products will be encouraged, and purchase of products in the top 25 percent of
class for energy efficiency or conforming to Energy Star standards will become standard practice,
subject to necessary exceptions. The initiative will be augmented by publication of a “best
practices” buying guide and expanded training of purchasing decision-makers.

Use consolidated purchasing to stimulate markets and lower prices. Consolidated Federal
purchasing can stimulate commercial markets for new and emerging products which offer greater
energy efficiency, lower operating costs, and sales opportunities for small businesses that produce
these products.

Increase Federal procurement of renewable energy. In states that have implemented retail
competition in their electricity industry, Federal facilities will work with their suppliers to ensure
that the facilities purchase competitively supplied non-hydro renewable energy at levels equivalent
to the percentage specified in that state’s retail competition legislation.

Report Federal Agencies’ Contributions to Reduction of Carbon Emissions. This initiative will
develop an appropriate measurement methodology to convert currently available data on Federal
energy use to carbon emissions to aid national carbon reduction efforts.

3. Building for the 21st Century

Establish a new level of excellence for Federal building construction and renovation that
incorporates energy efficiency, quality, affordability, and sustainability. By using the latest
construction techniques and tapping the knowledge of the building community and local partners,
agencies will work to ensure that new Federal buildings achieve energy efficiency increases of 30-
50 percent by 2000 as compared to existing facilities. This will be accomplished through a “whole
building” approach that treats buildings as integrated systems rather than a series of independent
component selections.

Deploy solar technologies in Federal buildings. Show Federal leadership by installing solar
photovoltaic and solar thermal systems on 20,000 Federal roofs by 2010 in support of the
President’s ‘Million Solar Roof Initiative’. Utilize alternative financing methods to provide the
rapid infusion of investment necessary to support the cost-effective installation of these systems.

Expand the use of combined heat and power generation at Federal facilities. Combined heat and
power makes greater use of the waste heat produced in the generation of electricity.  ~—

Use biomass fuels in Federal boilers. Biomass would come from agricultural and wood waste and
methane from landfill and treatment plant operations.

Expand public awareness of energy efficient technologies. By showcasing energy efficient and



renewable energy technologies at National Parks, Federal offices, embassies, military bases, and
other facilities the public will be more aware of their potential to reduce pollution and lower costs.

. Seek increased resources for civilian agency staffing to expand energy management activities and
complete energy efficiency projects. In recent years, budgets for energy management in several key
agencies have been cut by more than 80 percent. These Federal appropriations often provide the
most cost-effective funding for Federal energy efficiency projects.

4. Improve Aircraft, Ship, and Heavy Vehicle Fuel Efficiency

. Public-Private partnerships to improve the energy efficiency of Federal aircraft, ships and
vehicles. Energy use in Federal aircraft, ships and vehicles, predominantly in the military services,
is responsible for 43 percent of the $8 billion Federal energy bill. This initiative would improve
the energy efficiency of main propulsion systems, with particular emphasis on medium and heavy
diesel engines and high performance turbine technology. The initiative -- designed along the lines
of the Partnership for a New Generation of Vehicles -- would involve a partnership between
Federal agencies and the private sector. Advances under this initjative will have significant
application in commercial markets. In addition, the initiative will focus on near-term energy
efficiency opportunities such as lighting retrofits on ships.

. Increase the use of alternative fueled vehicles (AFVs) in the Federal fleet. Federal agencies are
increasing the use of alternative fuel vehicles which, among other things, helps reduce emissions
of greenhouse gases. This initiative would enhance the focus of the current program on AFVs such
as electrics, hybrid-electrics, natural gas and renewable-fueled vehicles.

5. Greenhouse Gas Assessments

. Federal agencies will be required to assess their greenhouse gas emissions in major actions they
undertake.



FACT SHEET ON U.S. GLOBAL CHANGE RESEARCH PROGRAM
October 22, 1997

Background: The U.S. Global Change Research Program (USGCRP) is a National Research Program
conducted under the auspices of the National Science and Technology Council (NSTC) Committee on
Environment and Natural Resources. The NSTC is a cabinet-level council established by President
Clinton in November 1993 to coordinate Federal science and technology efforts. The program’s
fundamental purpose is to increase understanding of the Earth system, and of human and naturally
induced changes in the Earth’s environment, and thus provide a sound scientific basis for decision
making on global change issues. The USGCRP began as a Presidential Initiative, and was codified by
the Global Change Research Act of 1990. The overall FY 1997 USGCRP budget was $1.81 billion.

The core program of the USGCRP is focused on four key scientific areas:

» Seasonal to Interannual Climate Variability: The development and refinement of forecasts of
seasonal and interannual climate variability, including study and prediction of the El Nifio phenomena.

 Climate Change Over Decades to Centuries: Analysis and projection of the effects of long-term
climate change on natural resources, public health, and socio-economic sectors.

e Changes in Ozone, UV Radiation, and Atmospheric Chemistry: Research on the causes, rate,
magnitude, and human health and ecological consequences of changes in stratospheric ozone, UV
radiation, and atmospheric chemistry.

» Changes in Land Cover and Terrestrial and Aquatic Ecosystems: Research on the causes and
consequences of land-cover changes, and on basic processes governing the functions and structure of
terrestrial, aquatic, and marine ecosystems. L
New Research Directions: Global change research is providing the information about the changing
Earth system, and in particular, about climate change, that is needed to achieve a sustainable future.
New research efforts include:

A National Assessment of Climate Change Impacts to aggregate information across regions and
sectors, analyze national-scale consequences, and support development of mitigation and adaptation
strategies.

o Improved Regional-scale Analyses, including regional estimates of the rate and magnitude of climate
change, analyses of the environmental and socio-economic consequences of climate change in the
context of other stresses, and integrated assessments of the implications for society and the
environment of climate change.

* Regional Workshops to examine the vulnerabilities of various regions of the United States to climate
" change.



FACT SHEET ON PNGV
October 22, 1997

Announced at the White House on September 29, 1993'by President Clinton, Vice President
Gore, and the CEOs of the domestic auto makers, the Partnership for a New Generation of Vehicles
(PNGV) is a partnership between the U.S. Federal government (7 agencies and 20 federal laboratories)
and Chrysler, Ford, and General Motors that aims to strengthen America's competitiveness by
developing technologies for a new generation of vehicles. Its programs include research support for
over 350 automotive suppliers, universities, and small businesses.

PNGV's long-term goal is to develop production prototypes of an attractive, affordable car that
can meet all applicable environmental and safety times and achieve up to three times the fuel efficiency
of a comparable automobile sold today. This would mean that a typical midsize car would be able to
achieve 80 mpg. The partnership also aims to (i) improve automotive manufacturing, and (ii)
introduce efficiency technologies into production vehicles as soon as they are economically justified.

There are numerous reasons for pursuing PNGV, including:

. Environmental: Automobiles are a major contributor to atmospheric carbon dioxide, a major
greenhouse gas. Already, concentrations of carbon dioxide are 25 percent higher than pre-
industrial levels and are expected to double within the next century. Since the number of
registered vehicles in the United States is expected to climb from 194 million in 1993, to as
many as 270 million in 2010, PNGV's success is critical to any program of controlling US and
world greenhouse gas emissions. It will also result in low cost methods for controlling the
emissions that contribute to urban air pollution.

. Reducing U.S. Dependence on Foreign Oil: The United States currently imports 50 percent of
the oil we consume -- this share is expected to grow to more than 60 percent by 2010.
Petroleum imports make up ten percent of our country's import inventory and account for a
large chunk of the nation's trade deficit. This dependence on foreign oil makes the United States
vulnerable.

PNGYV Status Report: The industrial partners are now in the process of selecting technologies that
will be included in concept vehicles that will be completed by the turn of the century. The federal
agencies are working to revise their research priorities to support both technologies that can be
incorporated in production prototypes for 2004 and that can be integrated into even more advanced
vehicles that would be designed in later years.

The goal of the program, while extremely ambitious, still seems possible given the advances in key
technology that have been achieved during the life of the program. These include advances in
production of low-cost, light-weight materials for the vehicle body and frame; electrical control
systems, batteries; and compact, inexpensive fuel cells -- including the new technology for using
gasoline to power fuel cells announced yesterday; and, advanced internal combustion engines for use in
hybrid vehicles.



FACT SHEET ON FUEL CELLS
October 22, 1997

THE BREAKTHROUGH: A gasoline-powered technology that would allow you to double the fuel
efficiency of a car and emit half the greenhouse gases and virtually no other air pollution. For the first
time, gasoline was used to produce electricity from a pollution-free fuel cell, allowing the use of the
existing gasoline infrastructure. Previously, fuel cells have been powered by hydrogen or methanol,
which are less convenient for use in cars.

The Department of Energy, together with Los Alamos National Laboratory, and A.D. Little, have
developed a breakthrough fuel processor, which can extract hydrogen from gasoline and other fuels
such as ethanol and natural gas. Last week, this fuel processor was combined with a fuel cell from
Plug Power to demonstrate for the first time that a fuel cell electric car could be fueled by gasoline or
ethanol. This eliminates the limited driving range and lengthy recharging times associated with
electric cars that run on batteries.

WHAT IS A FUEL CELL: The fuel cell converts the chemical energy of a.fuel directly into usable
electricity and heat without combustion. Fuel cells are similar to batteries in that both produce a direct
current by means of an electrochemical process, but fuel cells can operate indefinitely as long as fuel is
supplied to them. Fuel cells can provide power for cars and other applications, such as electricity and
hot water for buildings.

The Department of Energy working with its partners has brought down the cost of proton exchange
membrane (PEM) fuel cells by a factor of twenty in the last ten years. Continued R&D, coupled with
the economies of scale from mass production of fuel cells as they enter the marketplace, should allow
us to maintain this pace of cost reduction for another decade.

PARTNERSHIP FOR A NEW GENERATION OF VEHICLES (PNGYV): The fuel cell
breakthrough was accomplished as part of President Clinton’s PNGYV initiative, an innovative
partnership between the government, the national laboratories, the big three automakers, and their
suppliers. PNGV’s goal is to develop a family-sized vehicle with triple the fuel efficiency of today’s
cars, without compromising cost or convenience.

POTENTIAL GREENHOUSE GAS REDUCTIONS: One-third of the nation’s carbon dioxide
emissions comes from the transportation sector, primarily cars. Fuel cell technology alone can directly
double fuel efficiency and cut carbon dioxide emissions in half. In combination with other PNGV
advances, such as lightweight materials and regenerative breaking, fuel cells will allow a tripling of
fuel efficiency and a further reduction in greenhouse gas emissions. Powering the fuel cell with
renewable fuels, such as ethanol, could eliminate automotive greenhouse gas emissions entirely in the
long run. The buildings sector also generates one-third of the nation’s emissions of carbon dioxide. A
building that uses the electricity and hot water from a fuel cell fueled by natural gas would have about
half of the greenhouse gas emissions of the average building today. Plug Power expects to introduce
fuel cells for homes and other buildings in 2000 that will provide electricity for less than-the current
residential rate. By 2010, fuel cells in buildings could be providing emissions savings of five million
metric tons of carbon.



FACT SHEET ON PATH
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What is PATH? We are working to develop a partnership for 21 century housing bringing together
government and industry to develop, demonstrate and deploy housing technologies, designs and
practices that can significantly improve the quality of housing without raising the cost of construction.
The Partnership for Advancing Technologies in Housing includes government (DOE, HUD, EPA,
Labor, Commerce, FEMA, and DOD) and industry working together develop, demonstrate and deploy
housing technologies and practices so that homes can be built cheaper, more environmentally
sustainable, more disaster resistant, and provide a safer working environment.

PATH has a five-part approach:

 Industry-driven research on new technologies and practices

»  Working with industry on pilot programs building thousands of marketable houses
« Streamlining of federal, state and local codes and regulations

 Judicious use of existing authority on standards

 Information campaign to influence consumer demand

R&D: Support more funds for accelerated research and demonstration of inexpensive, highly efficient,
highly attractive housing. Link with million solar roofs program.

Standards: The success of PATH will in some part be based on utilizing existing authorities on
standards for a select few products that have the potential for great savings. There are five
appliance/products currently under review by DoE; Clothes Washers, Ranges/Ovens, Ballasts,
Residential water heaters, transformers. Of these, the Clothes Washers and Water Heaters seem to
have greatest potential.

Creating Markets: The key to making the Partnership successful will be the ability to create markets
and consumer demands for homes that meet the PATH goals. The Partnership will work with states
and communities to help them understand the benefits of building these homes, and the opportunities it
affords the communities for economic growth. The Partnership will attempt to gain agreements
between communities that PATH homes can go through an expedited permitting process.

Education and Outreach: Marketing the benefits of these homes to consumers and to encourage
consumers to begin to ask for homes that are built to the quality level of >PATH= homes. This will
need to be an intensive campaign of getting the message out to communities, builders and developers.
This will provide incentives for more and more builders to want to build these homes.

Pilots: The pilots will play an important role in the success of PATH. The pilot sites will begin of
developing the markets and demonstrate the feasibility of the homes. The pilot sites can also act as
training sites for builders and community leaders to learn about the benefits of the technologies and as
a classroom for training on how to use the technologies. Sites under consideration are Stapleton
Airport, Denver (Redevelopment of old airport site near-downtown) and Florida (Working with the
State to link energy and environment to disaster resistance and affordability).

Regulatory Streamlining: Working with states and communities on making the code approval process
more efficient and less time consuming.



FACT SHEET ON POTENTIAL INDUSTRY SECTOR SAVINGS
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The industrial sector produces approximately one-third of total U.S. emissions. We can cut
emissions substantially in this sector through the right mix of tax incentives, accelerated research and
development, electricity restructuring, and environmental regulatory reinvention. According to a
recently released report from five of the nation’s energy laboratories, programs such as the ones below
can reduce emissions in the industrial sector in 2010 by 28 million metric tons even with no increase in
energy prices.

Increasing Energy Efficiency: Energy audits encourage systematic approaches to energy efficiency
that typically have high yields. Southwire Corporation, a large manufacturer of wire, rod, and cable,
cut their use of natural gas by 60 percent and cut electricity use by 40 percent per pound of product
produced. Motors consume 70 percent of industrial electricity used, and there is room for improving
their efficiency. The Greenville Tube Company, for example, increased productivity by 15 percent,
increased energy efficiency by 30 percent, reduced scrap by 15 percent, and achieved $77,000 per year
savings -- a 6 month payback -- by improving the efficiency of their motors.,

Cogeneration (Combined Heat and Power): New technologies available in the industrial sector will
allow us to capture the waste heat the U.S. now throws away. With the right policies, industrial
cogeneration of natural gas or biomass could cut annual carbon emission significantly by 2010.
Advanced turbines developed by DOE with industry will be available in three years (orders are already
being taken). They have an overall efficiency of 80 percent to 90 percent, produce steam together with
low-cost electricity and significantly reduce NOx emissions. These turbines can run on natural gas or
biomass. Some industries have their own low-cost biomass feedstocks (for example, black liquor
gasification in the pulp and paper industry), which makes possible cogeneration with nearly zero
carbon emissions.

Expanding Industries of the Future: The seven most energy-intensive industries—steel, aluminum,
petroleum refining, chemicals, pulp and paper products, glass, and metal casting—account for about 80
percent of the carbon emissions in U.S. manufacturing and more than 90 percent of the hazardous
waste. Industry, partnering with the Department of Energy, has developed long-term visions of
energy-efficient, low-polluting, highly competitive "Industries of the Future" as well as technology
roadmaps to identify an R&D and deployment pathway to achieving the vision. Visions typically
foresee annual energy efficiency improvements of 1.0 percent to 1.5 percent for two decades.



FACT SHEET ON POTENTIAL BUILDINGS SECTOR SAVINGS
October 22, 1997

The buildings sector also produces approximately one-third of total U.S. emissions. There is
substantial opportunity to improve the energy efficiency of our buildings and the appliances in them.
Many of these technologies improve the quality of service delivered (i.e. higher quality lighting), and
have also been documented in a number of cases to improve productivity. According to a recently
released report from five of the nation’s energy laboratories, programs such as the ones below can
reduce emissions in the buildings sector in 2010 by 25 million metric tons even with no increase in
energy prices.

Standards: Substantial carbon emissions reductions in 2010 can be achieved through existing authority
of the Department of Energy to establish market-oriented efficiency standards for appliances, such as
refrigerators and air conditioners. The Department of Energy uses a consensus-based approach in
which manufacturers, environmentalists, consumer advocates, and the states work together to develop
applicable standards.

Voluntary Programs: Significant carbon reductions in 2010 could also be achieved by expanding
voluntary programs such as the joint EPA-DOE Energy Star program. Energy Star labeling has
already transformed a number of markets. For example, it has cut the energy used by computers,
monitors, and printers by 50 percent at virtually no incremental cost. It is now being extended to
dozens of other products. '

Adopting Best Electricity Engineering Practices: Electronic equipment consumes electricity in stand-

by mode (even when not being used) generating 12 MMTs of carbon emission each year. Preliminary
analysis suggests that 80 percent of that could be saved through adopting best engineering practices
without reducing service.

Research and Development: Designing buildings with advanced technology can reduce energy
consumption by 25 to 50 percent without increasing the building’s initial cost. The extra cost of some
of the energy-efficient equipment is offset by the smaller required heating and cooling system.

Combined Heat and Power: As in industry, we can reduce the carbon intensity of the buildings sector
by accelerating the use of combined heat and power (CHP). Two CHP technologies—small turbines
and proton-exchange membrane (PEM) fuel cells—can convert natural gas to useful energy with 80 to
90 percent efficiency, significantly cutting carbon emissions from a building.




FACT SHEET ON POTENTIAL TRANSPORTATION SECTOR SAVINGS
October 22, 1997

The transportation sector produces approximately one-third of total U.S. emissions. According
to a recently released report from five of the nation’s energy laboratories, programs such as the ones
below can reduce emissions in the transportation sector in 2010 by 73 million metric tons even with no
increase in energy prices.

High Efficiency Cars And Light Trucks: The goal of the President's Partnership for a New Generation
of Vehicles is to produce cars that are three times more efficient than current vehicles with no
compromise in size, safety, comfort or cost. The objective is a production prototype vehicle with a fuel
efficiency of 80 mpg in 2004 and commercial availability soon after. A variety of efficient
technologies such as hybrid vehicle design, advanced engines, regenerative braking and lightweight
materials are under development. These technologies are also applicable to light trucks and sport
utility vehicles, so that a PNGV for these heavier passenger vehicles is quite possible with an expanded
research effort.

High efficiency heavy trucks: Ongoing federal R&D on advanced diesel engines and lightweight
materials have the potential to substantially reduce carbon emissions from heavy trucks. These
technologies are projected to be available by about 2003 and be quickly adopted by trucking
manufacturers since energy is a major cost component of freight transportation (a truck typically gets 7
to 8 miles per gallon while traveling over 50,000 miles a year).

Advanced Efficient Aircraft and Rail: Ongoing federal R&D on advanced aircraft engines, improved
airframes, and air traffic control have the potential to improve aircraft energy efficiency by 35 percent,
with an additional increment of carbon emissions reductions achieved by increasing the efficiency of
trains.

Low-Carbon Fuel: Government-industry R&D partnerships have brought the cost of ethanol from
cellulosic waste (such as crop waste) and dedicated crops (such as switchgrass) from $3.60 per gallon
in 1980 to $1.20 per gallon today. Such fuels are carbon neutral because the crops capture carbon
dioxide when they grow and release it during combustion.




Talking Points on President’s Climate Change Proposal
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The President has proposed an ambitious climate change plan that is environmentally strong and economically
sensible. Based on the President’s conviction that global climate change is the premier environmental challenge
of the 21st century, the President’s plan will proceed pragmatically -- in three stages and with periodic economic
and scientific reviews -- to cut greenhouse gas emissions by almost 30% from levels projected for 2010.

In the first stage, the President’s plan will provide funding, create incentives, build partnerships and give credit
for early emissions reductions. The second phase, beginning around 2004, will review, evaluate and extend the
efforts of the first phase while laying the groundwork for phase three. In phase three, an international and
domestic emissions trading system would begin.

The President’s plan includes the following key elements:

A binding, realistic target to reach 1990 emissioas levels by 2008-2012. This target is part of a
comprehensive framework for agreement in Kyoto that also includes flexible, market-based mechanisms
and the participation of developing countries. The President is also committed to reductions below 1990
levels in the five-year period that follows.

A $5 billion program of tax cuts and R&D for new technologies. To spur energy efficiency and the
development of new technologies, the President proposes a major new package of tax cuts and R&D
spending amounting to $5 billion over five years. -

Active tonsultations over the next 9 months on an industry-by-industry basis, with early credit
for companies making early reductions. The President is committed to working with business to get
their best ideas on how they can best reduce their own emissions, and to rewarding firms that act early.

Developing countries must participate. Climate change is a global problem, and requires a global
solution. That’s why the President has committed that the United States will not adopt binding
obligations without developing country participation.

A domestic and international emissions trading system. Such a system can harness the power of the
market to reduce emissions, as it has with great success in the case of acid rain.

Encouraging the use of energy-efficient products. The President will engage in a broad-based effort
to expand the use of existing energy-efficient technologies.

Federal procurement and energy use. The Department of Energy will spearhead a comprehensive
effort to reduce greenhouse gas emissions from Federal sources.

Electricity Restructuring. To deliver a significant down payment on emission reductions, while
saving consumers billions, we will pursue a bold plan for electricity restructuring.

Setting a concentration goal. With advice from the National Academy of Sciences, the U.S. supports
developing a specific, long-term concentration goal for greenhouse gases in the atmosphere.

Transition assistance. The President is committed to working with Congress and labor to ensure a just
transition for any workers dislocated by the changes in energy usage inherent in any climate change
plan. N
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Attached, please find 2 studies that will be released sometime this week.

1) The Battelle study (see p. 10) says costs of stabilizing US emissions at 1990
level by 2010 range from $26/ton carbon to $108/ton carbon -- depending on
trading.

2) The WWF study puts emissions at 20% below 1990 levels by 2010 “with net
econotnic benefits.”
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the Unitad States Government nor any agency thereof, nor Battelle Memorial
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More than 160 nations have signed the Framework Convention on Climate Change (FCCC).

That agreement required Annex I nations, the developed nations of the world plus economies of
the Former Soviet Union and Eastem Europe,’ to undertake measures to return emissions to 1990
levels or below in the year 2000. The parties to the FCCC met in Berlin in the Spring of 1995
and determined thet additional measures were required to implement the ultimate objective of the
FCCC, “to stabilize the concertration of greenhsuse gases in the atmosphere ai a level which
would prevent demgerous anthropogenic interference with the ciimate system.”

Subsequent to the Berlin discussions, nations of the world have begun to consider measures that
would set quantifiable emissions limitation requirements in the post-2000 period for Annex [
nations.> A variety of measures have been considered. The purpose of this paper is to explore
the economic consequences of efficient policy instruments—carbon taxes or tradable emissions
permits—which might be employed to achieve a variety of targets in the post-2000 time frame.

We begin by describing our general approach and the variety of policy runs to te considered. We
then review some of the necessary assumptions for this exsrcise, as well as the structure and
calibration of the Second Generation Model (SGM). Finally, we discuss the results of our
analysis, including time paths of emissions and measures of cost.

! Australia, Austria, Belarus, Belgium, Bulgaria, Canada, Czechoslovakia, Denmark, European Economic
Community, Estonia, Finland, France, Germary, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia,
Lithuania, Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Russian
Federation, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom of Great Britain and Northern
Iraland, and the United States. '

? In the United States, efforts were undertaken by the Interagency Analytical Team, and results were
summarized in United States Government (1997). The Second Generation Modeling team was one of three
modeling wcams which participated in the evaluation of potentlai emission mitigation measures under
discussion.
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EMISSIONS MITIGATION SCENARIOS

Four scenarios were constructed that reduce carbon emissions in:Annex I countries by 2010. The
SGM was used to simulate the impact of these scenarios on the United States ezonomy. In each
scenario, erissions are reduced linearly from 2000 to the emissions target in 2010. Since the
SGM operates with five-year time steps, emissions in the year 2000 are at reference case leveis,
and emissions targets in 2005 are half-way between year 2000 emissicns and the target emissions
level required-in year 2010. Figure 1 shows United States emissions paths for the four scenarios
as well as reference emissions.

M1990 Emissions from Annex I regions must be no greater than 1990 smissions levels
beginning in the year 201C.

M1990+10% Emissions from Annex [ regions must be no greater than 10% above 1590
emissions levels, beginaing in the year 2010.

M1990-10%  Emissions from Annex I regions must be no greater than 10% below 1990
emissions levels, beginning in the year 2010.

M1995 Emissions from Annex | regions must be no greater than 1995 emissions levels
beginning in the year 2010,

[Figure 1. Carbon Emissions Scenarios for the United States]

These mitigation policies were run under three emissions trading regimes: independent emissions
mitigation, Annex 1 joint mitigation, and Annex [ mitigation with global perrit trading. In the
independent emissions mitigation case, each Annex I region must individually reach the stated
emissions target without any trading of permits across regions. The Annex I joint mitigation case
allows Annex I regions to trade permits amongst themselves so long as the total constraint is met
in each time period. The global permit trading case allows permit trading across all regions,
including those not in Annex I. The Annex I joint mitigaticn and globa! permit trading regimes
result in a single Annex 1 or global permit price commor: 10 all regions in the market for carbon
pemits.

In nono of the above scenarios and trading combinations are non-Annex 1 regions forced to
constrain their emissions. No mitigation targets or emissions trajectories are imposed on those
regions. Under the global permit trading regime, non-Annex 1 regions participate in the market
for carbon permits onty when it is to their economic benefit to do so. These regions are allocated
permits equal to their projected baseline emissions, so they are only required to reduce their
emissions by an amount equal to the number of permits they wish to sell.

Eastern Europe and Former Soviet Union Permit Allocations

Eastern Europe and the Former Soviet Union (EEFSU) present a special case because carbon
emissions are currently below the benchmark yeer of 1990, Two approaches to permit ailocations
for FEFSU regions have been discussed in recent months. The first allocates permits based on
the s:ated policy scenario (e.g., M1990 allocates permits based on 1990 emissions level) so that
permits are allocated to EEFSU in the same way as they are to other Annex | regions. Because of

rJ
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the decline in emissions in those regions from 1990 10 1995, however, this approach results in
‘paper credits’ equal to the difference between the lower post-1%90 emissions and the polic-level
(i.e., 1990) emissions being granted to EEFSU. For example, the FSU’s baseline emissions level
in 2010 is 836 TgC, significantly lower than its 1990 emissions.of 1050 TgC. If granted permits
equal to its 1990 emissions, ths FSU would have 214 TgC worth of permits more in 2010 thar its
projected emissions, giving the region 214 TgC worth of pertrits to sell without incurring any

emissions reductions of its own.

The second approach to allocating permits to EEFSU is to grant permits equal to reference
emissions in each period until the projected path is constrained by the policy. For example, in the
M1990-10% case, the FSU would be granted permits equal to its projected bascline émissions
hecause emissions in the policy years never recover to 1990 levels.

For the purpase of this exercise, we chose to use the latter approach in allocating emissions to
Eastern Europe and the Former Soviet Union. This baseline allocation scheme ensures thas the
stated Annex | emissions targets are achieved in both the independent mitigatien and permit

trading scenarios.

APPROACH

The SGM is a computable general equilibrium economic model that projects economic activity,
energy consumption, and carban emissions for twelve world regions, including the United States.
The twelve SGM regions listed in Table | provide the necessary global coverage to simulate &
system of global carbon permit trading. We also simulate a carbon permit trading system among
the Annex | countries only, which are represented by seven of the twelve SGM regions. Qur
strategy has been to continually expand the number of regions by breaking them out of the Rest
of World region. The Rest of World includes Latin America, Africa, and other Asian countries.

Table 1. Reglons in the SGM

T

Annax I Non-Annex I
Unitea States China
Canada | India
Western Europe | Mexico
Japan ’ South Korea
Augstralia Rest of World
Former Soviet Union

Eastemn Europe

While carbon emissions in mcst regions are anticipated to increase over time, this is not true for
the Eastern Europe and Former Soviet Union Regions. Emissions ir: these regicns have declined

since 1990,

Each of the four emissions mitigation scenarios defines 2 set of emissions rights for the Annex 1
regions. Carbon taxes are used to constrain emissions for the cases of independent emissions
mitigation, Annex | joint mitigation, and Annex | mitigation with global trading of emissions

rights.

(78
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In the independent case, each Annex T region meets its own emissions targets independently. A
time series of carbon taxes is determined for each region to reduce emissions to be equal to its
emissions rights.

With Annex 1 joint mitigation, a common carbon tax is applied to all Annex I regions to meet the
overall Annex [ emissions target. However, regions that emit more carbon than their emissions
rights must pay the other Annex [ regions an amount equal to the difference in emissions valued
at the common carbon tax.

In the global trading case, emissions are reduced from the global reference case by the same
amount as the difference between Annex [ reference emissions and Annex I emissions rights.
The SGM is used to determine a global carbon tax just large enough to meet the globsl emissions
target. This global carbon tax turns out to be Jower than the carbon taxes required for
independent mitigation by Annex I countries. Therefore, Annex I countries emit more carbon
than in the independent case. but still less than in the reference case. Annex I countries must
purchase rights to emit carbon from the non-Annex I countries. The non-Anne: I regions must
reduce their own emissions levels to sell those permits to the Annex I regions.

In this paper, we summarize the following results for the United States for each scenaric: time
seties of carbon emissions; carbon taxes required for emissions mitigation: and measures of the
cost of mitigation.

MODEL OVERVIEW

The SGM is designed specifically to address issues associated with global change. The mode! is
designed to perform the following types of analysis:

1. Provide estimates of future time paths of environmentally important emissions associated
with economic activity.

2. Provide estimates of the economic cost of actions to reduce greenhouse gas emissions.

Sectors

The SGM has nine producing sectors and twelve inputs to production. The inputs are labor, land,
capital, and the nine produced goods. Economic detail is maintained in the encrgy supply and
transformation sectors, but collapsed elsewhere into one large “everything else” sector. Price
stability is maintained by keeping the price for goods produced by the “everything else™ sector
equal to 1.0 during all time periods.

Five different fuels are used for producing eiectricity, resulting in five subsectors for the electric
generating sector. A separate economic production function, of the constant elasticity of
substitution (CES) functional form, is used for each sector or subsector. Capital investment
decisions depend on an assumed lifetime of capital for each sector or subsector. Capital lifetimes
range from 15 years in the oil, gas, and coal production sectors to 70 vears for hydroelectric
power. The relative size of each production sector and subsector is shown in Table 2.
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Table 2. Producing Sectors in the SGM

Gross Output in 1985

Producing Sector (millions of 1985 $)
1 Agricuiture 468,618
2 Everything Else 5,086,486
3 Oil Production 64,171
4 Gas Production 45,804
5  Coal Production 20,006
6 Uranium Processing 2,195
7  Electricity Generation 165,800

a. oil 10,959

b. gas | 34,152

¢. coal 85,930

d. nuclear 21,370

¢. hydro 13,389
8  Petroleum Refining 145,015
9  Gas Transmission and Distribution 105,330

Market Clearing

In the SGM, markets are said to clear. In other words, the SGM solves for the set of prices for ail
matkets (or sectors) in the modeled economy so that demands and suppiies of each market are in
equilibrium. The set of prices in which the equilibrium holds is called the market-clearing price
set. In an equilibrium model like the SGM, markets are linked to other markets through the
market-clearing process. For example, a change in the demand for coa! will have an effect on not
just the price of coal, but also the prices of oil, gas, and, at least indirectly, the prices of all
markets in the economy.

Carbon permit prices and taxes are also solved by the SGM as part of the market equilibrium.
Specifically, the SGM finds the carbon price such that, given that market-cleariag equilibrium
prices hold in the rest of the markets, the amount of carbon emitted is just equal to the carbon
constraint of the region or group of regions under a carbon emissions limitation constraint.

Carbon Taxes and Revenue Recycling

The SGM uses a carbon tax within each region to provide an economic incentive for the economy
to substitute away from carbon. Revenues obtained from the carbon tax can be very large and it
makes a difference, in terms of final economic cost, how the revenues are recycied. For this
exercive, we assurue that a!l cacbon tax revenues are recycled back to consumer: threugh a luinp-
sem government transfer.

For the cases where emissions rights are traded between countries, each SGM region is allocated
an initial amount of carbon emissions permits. Carbon permits can then be traded between
countries at & price that clears the global market in these permits.
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Modes of Operation

All of the SGM regions were initially developed as single-region models with a base year of
1985. Each regional madel operates in five-year time steps through either 2030, 2050, or 2100.
Often, the models were developed in collaberation with experts from that couniry. Itjs possible
to run all of the regions simultaneously in a global model with internationa) trade. The three
modes of operation for the SGM are:

1. Single Region
2. Global with Partial Market Clearing
3. Global with Full Market Clearing

Single-region aperation, For each SGM region, all produced goods are classified as being
tradable, nontradable, or traded at 2 fixed quantity. When SGM regions are operated
independently, a fixed world price is assumed for each tradable good; regions may import or
export as much of that good as desired at that fixed world price, subject to an overall balance of
payments constraint. For all nontradable goods, the quantity of trade is fixed in advance, The
following assignments are used when the United States model is operated independently:

Numeraire Sector: everything else (price always equals 1)

Fixed World Price: crude oil

Fixed Trade Quantities: agriculture, coal, nuclear fuel, refined petroleura. electricity
Nontradables: distributed gas, laund, labor

Since only relative prices matter, we are allowed to fix the price of either one produced good or
one primary factor of production. For each region, the large ‘everything else’ sector is the
numeraire, with its price fixed at i for all time periods. This ‘everything else’ good is a tradable
good for all regions. An exogenous balance of payments constraint is specified in advance for
each region. Most regions are assumed to move linearly from a historical trade balance in 1985
to balanced trade by 2003,

Given a trial st of prices, the SGM computes supply and demand for all producing sectors and
primary factors of production. Markets for the nontradables and goods traded at fixed quantities
are brought into equilibrium by searching for a set of prices that equate supply and demand.
Prices are adjusted until supply and demand are within 0.01% of each other.

Global model with partial market clearing. The global version of the SGM is used when there
is at least one market that must clear globally. For the scenarios described in this paper, that
market is tradable carbon emission permits. The model searches for a global carbon tax, which
can be interpreted as a world carbon pennit price, that clears the market for permits.

Each region is initially allocated a number of carbon permits and may trade those permits at the
world permit price. Some regions will be sellers of permits and some will be buvers. After
trading permits, all regions must hold permits equal to the domestic Jevel of carbon emissions.

All regions are still subject to a period by period balance of payments constraint. The mode] does
not allow borrowing to pay for carbon emissions permits. Imports of permits must be paid for
with exports of some other good.
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Global model with full market clearing. There are no longer any markets with a fixed world
price. A set of world prices is found that clears all world markety. Also, world markets can be
created for goods that were traded in fixed quantities in the single-region mode'.

All of the scenarios described in this paper were run in the second mode, globa} with partiat
market clearing. This mode was chosen for two reasons. The first is that we w=re asked 1o
assume a fixed time path of world oil prices for SGM model runs that were completed for the
United States Government during the spring of 1997. This meant that the world oil market would
not be aliowed to clear in the model. The second reason is that model results ate often easier to
interpret when some variables in the model remain fixed over time. Although we are missing any
feedback from reduced world oil consumption to lower world oil prices, the magnitude of this
feedback is highly uncertain and difficult to model.

Datu Requirements
Three types of data are used to construct and calibrate each region of the SGM.

1. Economic and Demographic Data
2. Energy Balances
3. Technology Descriprions

Economic data include input-output tables and supplemental information from the national
income accounts. Populatien projections were obtainad from the World Bank. Energy balance
tables were obtained either from the International Energy Agency or from government agencies
within a region.

Input-output tables describe, in value terms, the flow of goods between industries and consumers
in an economy. However, 2 model concerned with quantities of carbon emissions must also be
concerned with quantities of energy. An input-output table, by itself, is not suff:cient to
determine the quantities of oil, gas, coal, electricity, and refined petroleum that are produced and
consumed, Supplemental information on energy quantities is required to map currency units from
an input-output table to energy units needed to calculate levels of carbon emissions. We combine
economic input-output tables with energy balance tables to create a hybrid input-output table with
units of joules for energy products and real dollars for all cther products. Miller and Blair (1985)
provide a general description of, and the motivation for using, hybrid input-output tables.

Individual enetgy technologies are characterized by the annualized cost of providing an energy
service. Data needed to determine the annualized cost include capital cost, equipment lifetime,
annual fuel requirements, the interest rate, and other annual maintenance and operating costs.

REFERENCE CASE AND CALIBRATICN

The cost of reducing greenhouse gas emissions is very dependent on the reference case. The
greater the level of reference case emissions, the higher the cost of returning to 1990 emissions.
Therefore, much effort is expended on crcatmg an acceptable reference case before running any
of the mitigation scenarios.



Review Draft — Comments Welcome 10/Y7/97

The SGM operates in five-year time steps from 1985 through 2050; results for this study arc
reported for 1990 through 2020. The United States reference case was closely calibrated to the
Annual Energy Outlook 1997 (AE097). Since AEO97 projects;only up to the year 2015,
projections beyond 2015 are SGM model results and are not calibrated to any other cstablished
projections. Projections of carbon emissions, population, GDP, primary energy consuroption, and
electricity generation for the United States are described beiow.

For the other global regions, economic and primary energy consumption growth rates were
roughly calibrated to regional projections from the World Energy Outlook 1994 (WEQ96). For
the Former Soviet Union region, projected primary energy consumption levels were adjusted
down from the WEC96 projection. Population projections for these regions were based on the
World Population Projections 1994-1995, published by the World Bank. In addition to the
exogenously set population levels, the internationa) crude oil price trajectory from the AEQ97
was used as an exogenously set price. Prices for all other fuels and goods in the model were
determined endogenously.

The general calibration procedure s to first match GDP growth by adjusting parameters that
control total factor productivity in the ‘everything else’ sector. Then energy consumption by
primary fuel is calibrated by adjusting input-specific technical change parameters. Carbon
emissions are derived directly from primary energy consumpnon by applying fael-specific
emission factors.

Carbon Emissions

In 1990, total carbon dioxide emissions from the combustion of fossil fuels in the United States
were 1,350 million metric tons of carbon. Modei results show that tatal carbon dioxide emissions
continue to rise as fossil fuel consumption increases and emissions reach 1,871 million metric ton
by 2020. This amounts to a 39 percent increase in total emission and an emissions growth rate of
1 percent per year. Reference case carbon emissions were shown earlier in Figure [,

Gross Domestic Product

The two most important determinants of GDP are population growth and rates of change in
productivity. Total population levels for the United States were taken directly from AEQ97.
United States population grows from 250 miilion in 1990 10 323 million in 2020. This represents
an annual population growth rate of 0.85 percent per ywar.

GDP for the United States was matched to AEO97 projections by changing the totel factor
productivity parameter for the ‘everything else’ sector. Beginning with the 1993 GDP of 6.1
trillion dollars, the economy grows at 2 percent annuatiy to reach 10.6 trillion dallars by 2020.

Primary Energy Consumption

Total primary energy consumption from 1990 to 2015 was calibrated to be within 2 percent of
projections from AEQ97. Primary energy consumption by fuel is showa for the United States in
Figure 2. Energy consumption rises from 86 EJ in 1990 to 116 EJ in 2015. This increase
represents an annual growth rate of 1 percent. The energy consumption growth rate decreases
with time and in 2020, the total consumption is 119 EJ and the annual growth rate is 0.5 percent.

8
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Crude oil is the major source of primary energy in the early years; however, natural gas competes
with crude oil as the leading source of fossil fue! by 2020. Coal is the third largest scurce of
primary energy and its consumption grows steadily at slightly lgss than 1 percent per year.
Nuclear energy’s contribution to primary energy consumption daclines, while energy from
renewable sources increases with time.

[Figure 2. Primary Energy Consumption — United States Reference Casc)

Primary energy consumption does not grow as fast as GDP, which implies that the energy-GDP is
ration is falling over time. Figure 3 shows the energy-GDP ratio generated by the SGM for the
United States.

[Figure 3. Energy-GDP Ratio — United States Reference Case])

Electricity Generation

Projections of electricity generation are similar to that of the AEO97. SGM total electricity
generation results are higher than the AEQ97 projections by approximately 10 percent.
Electricity generation from natural gas is the reasor for the higher result. Total electricity
generated in 1990 is nearly 11 EJ, which grows at 1.5 percent per vear and expands to 17 EJ by
2020. The major source of electricity is from the combustion of coal; however, electricity
generation from natural gas plays a significantly larger role with time. n 1990, electricity
generation from coal contributed to 53 percent share of the total generation, while that from
natural gas combustion contributed to 17 percent of the total. By 2020, the shares of electricity
generation from coa! and natural gas are closer. Electricity generation from coa® and natural gas
comprise 44 and 34 percent share of the total respectively. Highly efficient and low cost natura)
gas combined cycle power plants incorporated into the SGM contribute to the growth of natural
gas as the fuel for electricity generation. Nuclear power’s contribution to the overall demand for
electricity decline with time as existing power plants are retired and no new additional plants are
constructed. Renewable energy sources for eilectricity generation include hydroelectricity, solar
photovoltaics and others, Generation of electricity from renewable sources increases slightly
from 1990 to 2020; however, renewable energy's share of total electricity remains below 10
percent of the total.

~ COST OF EMISSIONS MITIGATION

Although this exercise did employ the 2-region version of the SGM, discussion of results in this
paper will focus on the United States. The SGM provides output on regional GDP and its
components and a detailed description of the composition of energy supply. In this analysis, we
will focus on the broad economic impacts on the economy. Specifically, we will discuss the
permit prices required to meet the various mitigation requirements and the costs o the United
States economy of undertaking such policies. We will also discuss the impacts of the domestic
carbon taxes on primary energy consumption.
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Permit Prices

Table 3 shows the permit prices by trading regime required for the United States to meet its
emissions targets under the four mitigation scenarios. Permit prices in the United States must
reach $168 per metric ton of carbon to reduce United States emissions to 1990 ievels in 201C.
This price increases significantly with the tighter constraint imposed under the M1990-10% case.
Permit prices in the M 1995 and M1990+10% scenarios are very similar as only 5 TgC separate
the constraints in the two cases.

Table 3. United States Carbon Taxes Required to Mect Palicy Goal
Eastern Europe & FSU Allocated Reference Case Permit:
(1992 USS per Metric Too of Carbon)

-

Independent Aunex I Joint Annex I Mitigation with |

Mitigation Mitigation Global Trade :

{2010 2020 2010 2020 2010 2020
M199%0 108 170 72 87 ! 26 27
M1990+10% 60 110 42 58 ! 16 i8
M1990-10% 173 260 ! 109 122 38 36
M1995 61 112 i 70 s 106 ; 26 32

Permit prices fall as more regions are inc!uded in the market for carbon permits. In the
independent emissions mitigation case, carbon ernitters in the United States inay undertake
emissions mitigation options avajlable only within the United States. In the Annex 1 joint and
global permit cases, however, regions are included that have mitigation options with significently
lower costs, thereby lowering the marginal cost to the carbon permit market of meeting the
desired emissions targets. As we will discuss, this ‘where’ flexibility in meetia;j emissions
targets has a significant impact on costs as well as permit prices.

Permit prices tend to increase over time as it hecomes more expensive to reduce emissions to the
desired goal. Increasing population in the United States, and the economic growth that
accompaiiies it, put upward pressure on emissions that, in turn, forces larger shifts away from
inexpensive coal toward more expensive natural gas and renewable energy sources. The
availability of relatively inexpensive abatement options in the developing world allows the permit
price to remain relatively constant over time in those cases.

As the permit prices decrease across trading regimes, the United States purchases more and more
permits from abroad, thereby enabling it to smit more than its allocated permits alone would
allow. Figure 4 shows United States emissiong for the M1990 case across the three trading
regimes. Under the independent emissions mitigation regime, the United States is limited to
emitting only what it is allocated under the scenario, its 1990 emissions level. With Annex |
trading, however, the United States purchases 209 TgC worth of permits in 2010 and 244 TgC in
2020. The purchases increase to 316 TgC and 436 TgC in 2010 and 2020, respectively, under the
global trading regime. This ‘where’ flexibility reduces the amount by which a permit-buying
region must reduce its emissions and, therefore, reduces the cost 10 the region.

10
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[Figure 4. United States Carbon Emissions - M1990 Cases]

Primary Energy Consumption

Emissions mitigation is achieved through reduction in total primary energy consumption and fuel
substitution in the electricity sector. The domestic carbon tax of $108 in 2010 in the M1990 case
results in a reduction of total primary energy corisumprion by 16 percent relative to the reference
case. Primary energy consumption of coal drops by 57 percent while consump:ion of crude oil
drops by 12 percent. Consumption of natural gas increases by 1 percent due to fuel switching.
For reductions in primaty energy consumption by fuel, refer to Figure S.

[Figure 5. United States Primary Energy Consumption in 2010]

Fuel substitution in the electricity sector results in the share of electricity generated from coal
dropping from 45 in the reference case to 20 percent in the M1990 case. The reduction in
electricity generation from coal is compensated for by increased generation from natural gas. The
share of electricity generation from natural gas increases from 29 percent in the reference case to
51 percent M1990 case.

Cost Calculations

A very convenient way to characterize the response of any SGM region to 2 carbon tax is by
constructing a marginal cost of carbon curve. Figure 6 is a scatter plot of various carbon taxes
applied to the United States economy, and the corresponding reduction in carbon emissions. Data
points plotted in Figure 6 are from the four independent mitigation scenarios for the United
States. Note that a positive tax is required to achieve any reductions in carbon zmissions.

[Figure 9. Marginal Cost of Carbon]

The marginal cost curve is used to calculate one measure of cost that we will cgll the direct cost.
For any levei of carbon emissions mitigation, the direct cost is defined as the area under the
matginal cosl curve up to that amount of mitigation. The first units of emissions reductions are
very inexpensive, successive units become more and more expensive. Figure 7 shows the shows
the size of these direct costs for the United States for the four independent mitigation scenarios.
Direct costs are shown at five-year intervals through 2020 as a percentage of GIDP. Those costs
are plotted as negative numbers in Figure 7. As expected, the M1990-10% scerario shows the
greatest costs.

[Figure 7. Cost of Emissions Mitigation — No Trading]

Figure 8 focuses on the M 1999 case and shows how costs to the United Sates are reduced with
trade in emissions permits between countries. The-‘independent’ cost line shown in Figure 8 i=
the same as the M 1990 cost line in Figure 7. In 2010, costs are reduced somewhat with Annex 1

-
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trading and reduced by about one-half with global trading. In later years, the flexibility in where
emissions reductions are undertaken impacts mitigation costs even more significantly.

[Figure 8. Illustration of *Where’ Flexibility — Costs for M1990 Cases]

Cost calculations for the emissions trading caseg are different than in the indepundent case. Costs
for the trading case take into account the value of permits traded. For a seller of permits, such as
the United States, net cost includes the direct cost plus expenditures on carbon »nermits. A
hreakdown of these two cost components is shown for the M1990 Annex | trading case in Figure
9. Direct cost is roughly half of the net cost. The remaining cosr, the difference between the
‘direct cost’ and ‘net cost’ lines in Figure 9, is the value of emissions permits that would be
purchased from other Annex I countries.

[Figure 9. Cost Breakdown - M1990 Annex | Trading Case]

DISCUSSION

Several important issues have arisen during the development and operation of the SGM. In this
section, we summarize some of the insights gained from our modeling activities. First, economic
costs depend a great deal on our assumptions about future carbon emissions. Seccond, several
measures of cost are available from the SGM. Third, the distribution of costs aimnong countries in
a system of global permit trading is sensitive to assumptions on exchange rates as well as the
initiat allocation of permits. Fourth, any system of global trade in carbon permits implies
potentially large transfers of wealth from developed to developing nations. Finally, we discuss
how some of our assumptions affect the results on costs.

Role of Reference Emissions in Shaping Marginal Mitigation Costs

All of the results in this study depend on assumptions used to create a reference amissions
scenario from the present to 2020. The amount of mitigation required to return to 1990 levels
depends directly on reference case emissions for each region. In the Annex I trading cases,
carbon permit prices are particularly sensitive to reference scenarios for potenticl sellers of
permits, especially Eastern Europe and the Former Soviet Union.

Among the Annex I countries, projecting future carbon emissions is especiaily uncertain for
Eastern Europe and the Former Soviet Union. Of particular importance is when emissions in
these regions will once again reach 1990 leveig, If this point is reached before 2010, then we
model EE and FSU just as any other Annex ] country. If this point is reached after 20!C, then
emissions restrictions are not binding in EE and FSU until that point in time.

Measuring and Reporting Costs
At least two measures of cost are available from the SGM and from other models as well. The

first measure, which we call the direct cost, can be thought of as either a deadweight loss or the
integral under the marginal cost curve for carbon. Using either approach, direct cost is

12
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approximately equal to one-half of the carbon tax (or permit price) times the reduction in carbon
emissions. For the permit trading cases, direct costs are then adjusted by the value of transfer
payments required to purchase or sel! permits. This measure of net cost is simple to construct and
is comparable across models.

Of ultimate interest, however, is the net impact on some broader measure of economic activity
(such as GDP) or on economic welfare (such as real consumption). There are many reasons why
the chiange in GDP (or real consumption) is different than direct cost net of transfer pavments.
These other components of cost include the effects of pre-existing distortionary taxes, changes in
terms of trade, and how tax revenues are recycled. In addition, measurement of GDP (or real
consumption) depends on the choice of index and base year used to construct that index. This
reflects real world problems in constructing a quantity index for GDP wher relative prices are
changing.

Foreign Exchange Rates

Permit prices for the global permit trading cases are very sensitive to assumptions on exchange
rates. This is particularly true for developing countries where market exchange raies. in local
currency per U.S. dollar, ere three to five times the corresponding exchange rate based on
purchasing power parity. A global permit price of $100 per metric ton translates, at market
exchange rates, into a much higher relative price in the developing countries than in the United
States.

Exchange rates based on purchasing power parity are usually used to compare income levels
between courntries, but market exchenge rates must be used for goods actually traded between
countries. This creates a potential problem for developing countries considering participation in a
global permit trading program; carbon permits would be traded at market exchange rates, while
GDP losses are better measured using purchasing power parity. For developing countries, losses
in GDP could be greater than the value of carbon permits sold.

International Transfer Payments

Transfer payments required by some of the permit trading scenarios can become quite large.
From the point of view of a buyer of permits, the amount spent on permits shovld be more than
offset by the avoided cost of further emissions reductions.

Transfer payments of this size will affect the pattern of other goods traded internationally. Our
model does not allow regions to borrow between time periods; wade must balarce during each
time period. Buyers of permits must export more of other goods to pay for the permits and
adhere 10 a balance of paymeants coustraint.

Sensitivity of Costs to Model Assumptions

Economic costs reported by the SGM for the United States are sensitive to many of the model
inputs. These include the choice of exchange rate, the inclusion of paper permits, and the method
of revenue recycling. '
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If purchasing power parity exchange rates were used instead of market exchange rates for the
developing countries, then any given world permit price would translate into a lower carbon tax
in that country’s local currency. For global trading cases, this wauld increase the global permit
price needed to meet a global emissions limit, and the SGM would report higher costs for the
United States.

For regions with emissions below 1990 levels, carbon permits were allccated based on their
reference case, and not on 1990 emissions. If we had allocated permits based on 1990 levels,
these extra ‘paper permits’ would create a less-stringent Annex 1 targer. The model would then
report a lower permit price for the trading cases, and a lower cost to the United States.

In this study, we assumed that all revenues from a carbon tax would be recycled as a lump sum to
consumers. Another option is to use the carbon tax revenues to offset other taxes. This has the
potential to reduce overall costs, since carbon tax revenues would displace other distertionary
taxes.

KEY OBSERVATIONS

Economic costs are reduced with a permit-trading program that equalizes the marginal cost of
carbon between countries. The least expensive emissions reductions are taken first, regardiess of
where they occur. Costs shown in Figure 8 provide a good example of the importance of this
‘where’ flexibility.

For the four mitigation scenarios in this study, economic costs to the United States remain below
1% of GDP through at least the year 2020. This was the case even in the scenarios where the
United States met its mitigation targets without international trading of carbon 2ermits.

Each region in the SGM can be characterized by a marginal cost of carbon curvz, as was shown
in Figure 6. This shows the approximate carbon tax required for any given level of carbon
emissions reduction, For the amount of emissions reductions needed in 2010 to return te 1990
levels, a carbon tax of $108 per metric ton of carbon is required.
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Figure 1. Carbon Dioxide Emissions Scenarios for the United
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Figure 2. Primary Energy Consumption
United States Reference Case
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Figure 3. Energy-GDP Ratio
United Sﬁates Reference Case
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Figure 4. United States Carbon Emissions
M1990 Cases
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Figure 5. US Primary Energy Consumption in 2010
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Figure 7. Cost of Emissions Mitigation
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Figure 8. lllustration of "Where’ Flexibility
Costs for M1990 Cases
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Figure 9. Cost Breakdown
M1990 Annex | Trading Case
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PROTECTING OUR PLANET EROM GLOBAL WARMING

WWF Climate Change Campalga

1250 Twenty-fourth Stiget, NW
Washington, DC 20037

Tel: (202) 861-8388

Fax: (202) 331-2391

MEMORANDUM
) Visit our website at
) . : htip:/fwww panda._org/elimate
To: Rosina Bierbaum .
From: Adam Markham
Date: 17 October 1997
Subject: Policies and Measures to Reduce CO, Emissions in the United States

Rosina, . -

I’'m attaching summaries of two new studies WWF has undertaken, and which will, I hope, be useful
for you in developing a final position for Kyoto. Some additional polling carried out after we
briefed you a couple of weeks ago, and a detailed new study on emissions reduction policy options,
<osts and benefits for the U.S. '

‘.
\

New energy study shows potential for significant cuts below 1990 levels by 2010,

The “policies and measures” study is a peer-reviewed report prepared by Boston-based consultants,
the Tellus Institute. The bottom line is that it provides a blueprint for an innovative and cost-
effective set of measures which, if followed, could bring US carbon emissions 21% below 1990
levels by the year 2010, Cumulatwe net economic benefits are calculated at more than $278 billion
through 2010.

The Chmate Protection scenario lays out a series of cost-effective measures including:

Renewables content standards

Pollutant emissions cap and trade schemes
An advaoced vehicle initiative

Investment tax credits

Regulatory reform

Market trafisformation incentives
Appliance and buildiog standards
Biomass cofiring expansion

Detailed parameters for these policies and measures were used as inputs to the Energy Information
Administration’s National Encrgy Modeling System (NEMS), and addmOnal analysis carried out to
compensate for some of the limitations of NEMS:

@ PRINTED WiTH GIY 'AKS



It is worth noting that to get the 10% reduction by 2005 requires the incremental costs to be $60/ton
of CO,. If, for example, an 8% reduction is the goal, the marginal costs would be significantly
lower. It should also be noted that it would be pessible to ackieve the same cumulative emission
reductions by 2010 without going so deep in 2005, perhaps at lower overall costs and lower
marginal costs.

This report js in its final pre-publication stage, and we expect to release it early next week. [ wanted
you to see at Jeast the summary as soon as possible, and I will courier a full copy of the study over
as soon as we have a final draft.

New polling results show strong support for unilateral action by US at Kyoto

The other attached memo, from the Mellman Group, is self-explanatory. It details poiling carried
out in the first week of October, in which we tried to clarify whether Americans feel that developing
countries should be required to commit to eémission targets before the US takes action. The answer
is clearly no. 71% support action by the developed world alone, and 57% would support unilateral
US action. It seems there is a strong feeling in the country that a significant commitment by the US
in Kyoto would be a good thing.

I'm also sending these results to Beth Viola, Tim Wirth, Todd Stern and TJ Glauthier.
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Policies and Measures to Reduce CO2 Emissions in the United States
An Analysis of Options for 2005 and 2010

Tellus Institute and SEI-Boston
October 17, 1997

Abstract

The Intergovernmental Panel on Climate Change has unequivacally reported that in order to
prevent global climate diszuption and its attendant ecological, economic, geo-physical,
demographic and political consequences, it is necessary to stabilize atmospheric
concentrations of greenhouse gases well below the Jevels that would result if greenhouse
gases continued to accumulate along current trends. Thus, to protect global climate, annual
greenhouse gas emissions must be reduced by at least 60 percent below present emission
rates. As the principal greenhouse gas is carbon dioxide, which is released in the energy
production and use at the heart of industrial economies, this daunting objective will require
two complementary sustained initiatives. First, the advanced industrial societies must
dramatically reduce their carbon emissions from current levels. Second, industrializing
nations must econcmically develop along a path of low carbon-intensity. Arguably, the
United States, whose current per capita carbon emissions are roughly five times the present
global average, must radically decrease emissions as its contribution to climate protection.

This study finds that the US can reduce its annual carbon emissions to 10 percent below
1990 levels by 2005 and to 21 percent below 1990 levels by 2010, at net savings to its
cconomy relative to the present encrgy-intensive and fossil-bascd path. TheUS can achieve
this by implementing an ambitious set of targeted pclicies, beginning in 1998, which would
overcome market and institutional barriers and stimulate more repic introduction of
advanced technologies and fuels that are cleaner and more efficient. These near-term carbon
reductions, and the technologies and policies that underlay them, establish a trajectory ard a
basis for the much deeper long-term cuts that are needed for climate protection.

This study was commissioned by the World Wildlife Fund (WWF) as a companion to
parallel studies of the European Union (Blok ef al 1996) and Japan (Morita et a/ 1997),
which together with the US are responsible for roughly 40 percent of the world's annual
carbon emissions. The study builds and expands upon another study — Energv Innovations:
A Prosperous Path to a Clean Environment (E1 1997), which was recently released by five
non-profit energy and environmental policy research organizations. This study strengthens,
accelerates and adds to the policies identified and analyzed in Energy Innovations, to build
an augmented policy package that more aggressively captures near-term carbon ¢missions
reductions, in the time frame proposed by the Alliance of Small Island States (AOSIS).



L Introduction and Summsary
Rackground

At the 1992 Earth Summit in Rio de Janeiro, signa‘ories to the Framework Convention on
Climate Change committed themselves to achieving ...stabilization of greenhouse gas
cencentrations in the atmosphere at a level that would prevent dangerous interfzrence with
the climate system. Since that tirne, however, emissions of greenhouse gases have continued
to rise, even as the community of climate scientists has moved toward the consensus that
already human activities are having a discemible impact on global climate (IPCC 1936).

Annual carbon dioxide emissions of the industrialized countries are about 4 billion metric
tons (a bit more than 3 tons per capita) including US emissions of about 1.5 billion tons (at 6
tons per capita), while the devcloping world releases about 2 billion tons (at about G.5 tcn
per capita). Adequate response to the threat of global climate change will require stabitizing
annual giobal carbon emissions at least 60 percent below current ievels. However, under a
business-as-usual future, in which no special attention 1s paid to the threat of climate change,
overall annual emissions would likely increase from the current 6 billion tons to about 14
billion tons by 2050, driven by conventional economic development and a near doubling of
population. Avoiding this path will require that two trajectories be established and sustained
to reach the required global emissions of less than 2.5 billion tons; the industrialized world
must reduce its annual carbon dioxide emissions from about 3 tons per capita (for the US, 6
tons per capita) to about one quarter ton per capita, and the industrializing world must be
helped to achieve economic growth along a path of low carbon intensity.

Equity considerations aside (such as the current carbon accumulations owing tc historic
industrial development, which have nearly saturated the atmosphere's capacity to absorb
additional carbon without inducing large-scale climate change; and the current imbatance in
per capita emissions among nations), it is essential for climate protection that the
industrialized countries take vigorous action to drive down their emissions towards the levels
identified above, no matter what action developing countries take; the chief consideration
affected by dcvcloping country action is how rapidly this must occur. Indeed, recognition of
these facts is implied in the commitment to action by the industrialized world, prior to that of
the developing world, in the Berlin Mardate.

The upcoming December, 1997 Conference of Parties to the FCCC in Kyoto offers a pivotal
opportunity to make concerted progress toward this goai. Signatory states are obligated to
formuiate a greenhouse gas reduction regime in Kyoto, including quantified reduction targets
and explicit timetables that will be legally binding on industrialized nations. The signatories
will be considering the proposal offered by the Alliance of Small Island States (AOSIS),
which targets a reduction iu greephouse gas emissions to 20 percent befow to 1990 emissions
by 2005, a reduction target alrcady adopted by some nations as their individual targets but
argued by others to be unrealistic (Blok et af 1996).

The present study, along with parallel studies for the Europzan Union and Japan, has been
commissioned by the World Wildlife Fund (WWF) to develop a set of concrete policies and
measures for emissions reductions that could realistically approach the AOSIS’ proposed 20
percent reduction target by 200S. Although very little time remains to achieve this,
especially as current levels of emissions exceed considerably the 1990 berchmark, it is also



clear that tremendous potential exists for emissions reductions below projscted business as
usual levels.

This study has sought to identify policies and measures that (1) achieve significant carbon
emissions reductions quickly, (2) are economical in the aggregate, owing to the energy-cost
savings that are induced, even without considering greenhouse gas, pollution and ancillary
benefits, and, perhaps most importantly, (3) serve as an effective transitional strategy that
establishes a foundation and builds momentum toward the much dzeper long-term emissions
reductions required for climate protection.

Methodolegy

The analysis reported here builds and expands upon Encrgy Innovations. 4 Prospercus Path
to a Clean Environment (E1 1997), a collaborative effort recently released by the Alliance to
Save Energy, American Council for an Energy-efficient Economy, Natural Resources
Defense Council, Tellus Institute, and Union of Concerped Scientists. The aim of £7 was to
formulate and mode] a set of targeted and complementary policies that would guide the US
economy towards lower cost, less polluting, more secure, and more sustainable ways of
producing and using ensrgy. The EY methodology, which we have adopted and extended for
the present study, consisted of transiating the selected policies into technical and economic
parameters that were then used as inputs to the Energy Information Administration’s
National Energy Modeling System (NEMS) as the primary analytical tool (ELA 1995).
Supplemental analysis was done to compensate for limitations of NEMS, as mentioned in the
sections below. Experts on the technologies for the residential, commercial, industrial,
transportation and electricity generation scctors reviewed the detailed specifications used in
NEMS and refined them as appropriate. This report borrows heavily from the original £7
study, which was peer-reviewed by many leading US energy analysts.

This analytical approach is based on an integrated model that simultanecusly considers the
entire set of policies and models the direct impact of each policy along with the interactions
among them. As this analytical approach yields results that are comprehensive and
integrated, it is necessarily difficult to unambigucusly attribute carbon reductions to specific
policies or technology measures. Owing to the integrated nature of the analysis, individual
measures have impacts that interact with one another, and have non-additive and sequence-
dependent effects. In the sectoral descriptions below, we briefly describe the individual
pelicies, give the modeling assumptions into which they translate, and report the resulting
carbon reductions as aggregate figures for each sector. To the degree feasible, we also report
the separate impacts of individua! policies or groups of policies.

The btaseline scenario considered in this study is essentially a "business as usual” projection.
wiich was derived from the baseline scenario in £7 by using updated fue] price projections
(EIA, 1997). This projection assumes that there are continued modest improvements in the
fuel economy of new vehicles, continued decline in industrial energy intensity, and
continued penetration of more efficient equipment in buildings at historical rates. However,
the steady increase in demand for energy services more than compensates for these
improvements, and by 2005 energy consumption increases 20 percent and carbon emissions
17 percent above 1990 levels, rising further in 2010 to 24 percent and 22 percent,



respectively. (For further details regarding the baseline scenario sec the respective sections
below and EI)

The policy-driven scenario developed in £/ (dubbed the Innovation Path i that report)
projects carbon emissions to fall below the 1990 benchmark by € percent in 2005 ang 10
percent in 2010, both substantially short of the 20 percent reduction target proposed by
AOSIS for 2005. However, owing to the policies of the Innavation Path, cacbon emissions
were projected to continus their decline, reaching the 20 percent reduction level by about
2015, and 45 percent by the 2030 horizon of the study.

It is interesting to note that the policies and measures modeled in the Innovation Fath are
roughly as effective as those developed for the European Union (EU) study commissioned
by WWF (Blok 1996) -- each achjeving a 19 percent reducticn in emissions relative to its
own baseline scenario projections for 2005. The lower reducticns relative to 1990 found in
EI reflect a quicker growth of baseline emissions in the US than in the EU, due in part to
shifts from coal to gas made feasible by the comparable prices of these fuels in the EU.

The present study strengthens, accelerates and adds to the policies identified and analyzed in
Energy Innovations, to build an augmented policy package that more aggressively captures
near-term carbou emissions reducticns. The keyv changes are acceleration of combined-heat-
and-power (CHP) in the industrial sector, more rapid penetration of ethanol in blends with
gasoline for transportation, and co-firing of biomass in coal-fired electric generation. The
enhanced policy package achicves carbon emissions reductions to 10% below 1990 levels by
2005 and 21% below 1990 levels in 2010.

Policies

The Climate Protection scenario developed in this study is an integrated and balanced set of
policies that can put the US on a path of technological diffusion and innovation towards an
economically and environmentaily sustainable fuiure. The sector-specific policies and
programs would guide the ecanomy toward more efficient, lower cost, less polluting, more
secure, and more sustainable production and consumption of energy. Some of the key
policies are:

« renewables content standards, which would require increasing proportions of
renzwable resources for electricity and motor fuels, through credit-trading market
mechanisms.

* pollutant emissions caps, which would limit SO9, NOy, particulates and COy
emissions in the electric power sector through allowance trading systems

» biomass cofiring expansion, which would quickly establish a significant ameunt of
renewable energy in the electricity supply sector without requiring substantial
investment in new power plants

» an advanced vehicles initiative, which would introduce stronger fuel economy and
emissions standards along with pricing reform, incentives and demand management,



with the objective of encouraging the commercialization of clean and efficient vehicles
and more environmentally benign trave) patterns

s investment tax credits, which would speed the adoption of modern and energy-efficient
technologies for new manufacturing equipment, through an incentive that is paid for by
fees on energy purchases

» research, development and technical support, to ensure that innovation proceeds at 2
pace that makes improved enetgy-efficient and low-carbon technologies available more
rapidly

» regulatory reform, to refine protocols and ensure market access, to fairly represent the
economic and cnvironmental benefits of industrial combined-heat-and-power
(cogeneration) and, thereby, to speed its adoption by industrial firms

» market transformation incentives, including technology demonstrations, manufacture
incentives, and consumer education, which would reduce transaction costs, help move
products from prototype to commercial production, and lower the key hurdles between
potential and realized energy savings

« appliance and building standards, which would establish norms for equipment, design
and performance that, through purchases and practices, would reduce energy used in
providing services in homes and offices

Details on these and additional policies in the Climare Protection scenario are provided in
the relevant sections below.

Results

Carbon Reductions

The Climate Protection scenario developed here builds on the original Innovation Path (EX
1997) by implementing additional and strengtiieried policies in each sector to achieve deeper
carbon reductions in the time-frame proposed by AOSIS. The policies and modeling results
for each sector are described in the following sections. The combined effect of the more
aggressive set of policies calculated in the integrated analyses is a 10 percent carbon
reduction in 2005, which still falls short of the AOSIS target. However, reductions reach 21
percent by 2010, with excellent momentum towards deeper long-term reductions .

The carben eimissions of the taseline and Climate Protection scenarios are given in Figure ..
This figure reflects the separate and combined impacts of the sectoral policies -- in buildings,
industry, transportation and electricity supply -- which induce decreases in energy-intensity
througb more efficient technologies, processes and practices, in addition to decreases in
carben-intensity through shifts to lower carbon energy sources and associated energy
conversion facilities. The upper and lower curves give total carbon emissions for the two
scenarios, while the shaded regions show the reductions from policies in each sector in
succession. For this presentation, we adopt a convention for allocating electric sector
emissions reductions that consists of first obtaining the reductions owing to electric supply



policies, which decrease the carbon-intensity of electric power generation, and then
obtaining the further reductions from demand sector policies, which decrease the amount of
power required. The latter reductions are allocated to the demand scctors in propomon to
their demand reductions.

PRELIMINARY: Figure 1 shows bascline scenario carbon emissions reaching 1567 million
metric tons (MT<) by 20035 and 1634 MTc by 2010, increases of 17 percent and 22 percert,
respectively over the 1990 carben emissions of 1338 MTc. The Climate Protection scenario
projects carbon emissions that decrease to 1203 M fc in 2005 and 1061 MTc in 2010,
reductions of 10 percent and 21 percent, respectively below 1990 emissions.

{Figure 1}

PRELIMINARY: Economic Costs and Benefits

On balance, the set of policies of the Climate Protection are estimated to be cost-effective by
a significant margin, as shown in Figure 2, which provides cumulative discounted (present
value) of costs, savings and net benefits through 2005 and 2010. Cumulative present value
net benefits are almost $70 billion through 2005 and almost $200 billion through 2010. This
magnitude of net economic benefits could be taken as leeway for yet more aggressive carbon
reduction measures that have net incremental costs. However, the rather aggressive set of
measures already embodied in the policy scenario of this study have costs per saved carbon-
dioxide at the margin of about $60/ton; identifying realistic additional measures at a
reasonable cost in the time-frame of this study is difficult; further improvements in
efficiency and greater reliance on alternative encrgy sources before 2005 are constrained by
the slow capital stock turnover in the four sectors. Rather than implementing more
aggressive measures that might incur substantia) cost, an effective longer-term strategy
would involve implementing and sustaining the policies discussed here (or variations upon—
them) while committing substantial resources to R&D for broad classes of promising
technologies that can provide the basis for the deeper long-term carbon emissiors reductions
aeeded 1o prevent global warming.

{Figure 2}
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THE MELLMAN GROUP

RESEARTIH-BASEC STRATEQY

TO: World Wiidlife Fund
FROM; The Mellman Group

RE: Support For Unilateral American Action To Curb Global Warming
DATE: October 9, 1997

This aralvsis reports the findings from a national survey of 1,012 adults who were interviewzd by telephone
October 3.7, 1997, The study is based on a random-digit dialing (RDD) probability sample of all telephone
households in the continental United States which ensures that every telephone houszhold had an equal chance of
participating in the survey. The margin of error for the somple as a whole Is +/- 3.1 percentage points a: the 95%
confidence level. The margin of error for subgroups varies and is larger.

Our previous survey provided the first comprehensive examination of public attitudes
toward global warming. We found that while the issue may nct be at the top of the public agenda.
Americans nonetheless believe global warming is real and presents a serious threai. Also evident
in that survey was a clear demand for action on the part of elected officials te curb carbon dioxide
emissions. One piece of evidence for that public demand was the overwhelming support for an
international treaty to reduce carbon emissions by 20% by the year 2005. Since then an intensive
industry campaign has argued that the United States should not sign the treaty because it excludes
the developing countries. Qur latest survey was designed in part to test that argument.

The results are clear. A majority of Americans support unilateral action on the part ot the
United States to reduce its carboa dioxide emissions to help stop global warming. There is
strong suppotrt for an international agreement among the industnalized countries to reduce carbon
dioxide emissions by the year 2005. Support for such an agreement is even stronger when
respondents are toid bow much of the world’s carbon dioxide emissions are produced by the
United States, other industrialiced countries and the developing world.

Another goal of this briefer study was to re-examine support for proposals to achieve
carbon dioxide reductions through emissions credit trading schemes. Our eatlier survey described
these proposals in ways somc regarded as negative, and we found majorities opposed. In this
survey we offered a positive phrasing of these proposals and find support to be mixed at best.
More Americans support a proposal to reduce emissions by establishing a worldwide limnit and
allowing courtries to cut their own emissions or contribute to other countries’ efforts to do so,

THE MELLMAN GACUP INC. 1606 THCMAS JEFFERSON BTAGET NW, BUITS 5320 WASHINGTON, OC 10007  (302) 625-0370  FAX (20%) $35-9371
2743 NE 20vA AVENUE POATLAMD, OR 97212  (503) 284.9097  PAX (503) 284-3380
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than support a similar plan for emissions reductions within the United States. However, neither
proposal receives even majority support, let alone the overwhelming support found in cur
previous poll for regulatory action such as requiring cleaner burning engines in cars or requising
utilities to provide clean energy. Support for economic incentives, such as providing incentives to
households to increase energy efficiency or to utility companies to sell clean energy, was alse
substantially greater than the support for trading proposals.

Americans Support Unilateral Action By The United States To Reduce Carbon Dioxide
Emissions '

Fully 71% of Americans believe that the United States and the other industrialized
countries of the world should
agree to reduce carbon dioxide
emisstons irrespective of what
the developing countries do.
Indeed, more than half of

More Than Half Want The US To Reduce Its CO2
Emissions, Regardless Of What Other Countries Do
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Americans (57%) say that the
United States should take action to
reduce emissions regardless of
what any other countries do.
Despite an aggressive industry
advertising campaign, only 14%
believe that the United States

Tha U9 $10uk! 0t take 10y action S
0 reduce our COZ amissions

should not agree to carbon dioxide
emission reductions unless all the
industrialized and all the
developing countries agree to
reduce their emissions. A mere 6%
say the U.S. should do nothing to
curb its carbon emussions. The view that the United States should take action in this regard cuts
across demographic and geographic groups, with those living in the West (65%) supporting
unilateral action most strongly.
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Americans Support A Treaty Among The Industrialized Nations

A majority of Americans (57%) support an international treaty to reduce carbon dioxide
emissions by just the industrialized cations {47% strong suppor:). A mere ten percent oppcse
such a treaty, while 34% sre undecided. Ancther hslf cf the respondents were alsu teld ihat the
United States has 4% of the world’s population and produces 22% of the world’s carbon dioxide
emissions, the rest of the industrialized world produces 38%, and the developing countries
produce 40% of the world’s carbon dioxide emissions. Among this group, support for an
agreement among the industrialized countries is 61%, while cnly 12% are opposed and 27% are
undecided. '

| 8]



A Majority Support An International Treaty To Reduce

CO2 Emissions Among Industrialized-Nations
Support Remains Consistent When Respordents Leam How Much The US
Produces Compared To Other Countries
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ormiysicay by 20% Dy the year 2005 in onder to signiffoumly siow dowst ine rate of gotal warming :
To% ,Mg»_nnmcozcmmeu 0% o ko o Dww ugh CO2 cwantrias omh

|

6C%

g0t L60% }
SC% - B

AC%+ -
43%

0%k

2% -

0%

0%

The other statement argued that:

Support for a treaty among the
industrialized countries to limit carhon
dioxide emissions remains strong even
after respondents hear arguments for
and against such a treaty. Respondents
were read two arguments. One argued
against the treaty saying:

“making these reductions will mean
much higher gas taxes, half a million
lost jobs a year and will mean making
major changes to our lifestyle.
Opponents sqy that this treaty is not
global because developing countries
don't have fo reduce their carbon
dioxide emissions at all.”

“because the United States and the rest of the industrialized countries produced most of
the carbon dioxide, we have a responsibility to limit carbon emissions no matter what
other countries do. Supporters say these limits will help stop the effects of globai
warming which Is causing increased respiratory problems, extreme weather and the
destruction of animals and their habitats. They say the technology already exists to
reduce carbon dioxide emissions without increasing taxes or costing jobs.”

After hearing both arguments,

still 52% support a treaty to limit After Hearing Arguments On Both Sides, A
emissions among industrialized Majority Continue To Support A Treaty Among
nations, 13% oppose the treaty industrialized Nations

and just over a third (35%) are 70% -

undecided. :

60%

favar

»

oppose dont know




Americans Are Mixed Or Emissions Credit-Trading Proposals

Voters are evenly divided on a proposal to reduce carbon dioxide emissions in the United
States by establishing a total limit on emissions and allowing businesses to bid for emission credits
which they can then trade in order to choose between reducing their own emissions or paying
other companies to reduce theirs in order to meet the overall limit more cheaply. One-third
(33%) support such a proposal, while 34% oppose and 33% are undecided. There is slightly
more support for a similarly structured global proposal which would give countries the right to
discharge carbon dioxice up to a limit and trade their emissions credits with one another. Forty
percent {40%) of Americans support such a plan, while 31% are opposed and 29% are undecided. _

Qur earlier poll asked similar questions; however, these particular proposals were framed
as allowing companies and countries to bid for the “rights to poliute” -- what son:e regarded as a
negative description of the proposals. In this survey these proposal were described more
positively as “carbon emission credits.” Support for the “carbon emission credits” proposals
(within U.S. 34% oppose, 33% favor, worldwide 3 1% oppose, 40% favor) is greater than for
“pollution rights” proposals (within U.S. 57% oppose, 29% favor; worldwide 56% oppase, 32%
favor), though this support is still mixed at best. Thus, support for emissions credit proposals
seems to be sensitive to how the proposals are described. While “pollution rights” are reviled,
“carbon emission credits” generate a more even division. At the same time, even when framed
very positively, these solutions are still far less popular than regulatory action or incentives. In
substantial numbers Americans favor regulatory action to curb emissions such as requiring cleaner
burning engines in cars (86% favor) or requiring utilities to offer clean energy (82% favor). Thev
also strongly support incentives to help reduce emissions, such as incentives to households for
energy efficient appliances (85% favor) and incentives to utility companies to encourage the sale
of clean energy (81% favor).
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Preface
Title XVI, Secnon 1605(a) of the Energy Pobcy Act of - .' Inﬁ)mutwn Admzmstmtwn shall anmml}y update
1992 (enacted October 24, 1992) provides?- . o170 and analyze -such imventory -using aoailable data.
-7 Nt later than one yesr after the date of the enact: g"su "‘bs""“""wu does. mat P“’”"{‘ any new data
1 ment of this Act, the Secretary, through the Energy & - ' ¥ :
_ Inforination Administration, shall develop, based on= . 'Iheﬁxstreportmﬁussms,&usswnsq‘crwz}wase
data aoailable to, and obtained by, the Energy In- = ._-'Ga561985-1990 was published in September 1993. This
,famwﬁoanmsmtzon,aninmtoryq'ﬂlena-~ mpon-——theﬁfthmnualmpoﬂ,asthuu'edbylaw— -
- __uomlaggrtgakcmwmnsdwcbgrm}wusegasﬁw o prsmisd\eEnetgyInformahonAdmm:strahonslatest. :

each calendar year of the baseline period of 1987 - .- estimates of emissions for carbon dioxide, methane
: thmugh 1990 ‘The Admmxstmtor qf the Energy_ o _rutmusoxxde andothergreenhousegases.

-



10/14/97 TUE 09:40 FAX

by. 34percentoverl995musma\s the highest rate of
_increase in recent years. Although U.S. emissians have
Y been ‘growing since 1991, their growth accelerated in

_1996. Gmmhousegasenusslmsexpandedmmmpxdly
.. | than'US. energy consumption in 1996, and the growth

"of energy consumption (up 32 percent) exceeded the
“growth of the US. economy (up 2.4 percent).! Three |

i .prmpalsomoescontﬁhutedtothegrowﬁ\mus 1

greenhouse gas emissions:

.. Energy corlﬂmtptton mcmased more rapxd.Iy 199, .
" than in tecent years, buoyed by strong economic’
. growth and unusually severe weather: Residential
-and. commerdial carbon dioxide emissions (mclud—
_ing their prorated share of électric utility emissions) -
expanded by 6.3 and 5.5 percmt, pechvely- -

.  The rapxd growﬂ1 of relatively low-carbon natural
: ) gasconsumptmn.wlnchlusttndcdwmodctatc the-

/. years by cappmg"lugh-caxbmcoalnse,slowedas
" 'natural gas prices increased
* gtilitiss met the ‘demand for increased elecnidty

. largely with coal-fired power generation.” Electric -

hhtycarbondxondeenmaswnsmcmasedbyi7

percmt,dxvxdedbeMeenaz.«i-pemmtnsemulm\g oot

- fromincreased electricity, sales and a 2.3-percent
',‘ mmumﬂhgﬁmﬁ\emoffuelswiﬁﬂugh:r
carbmmtent.

« Estimated mxssmmofexohcsaacs such aanydro-
. fluorocarbons (HFCs), perfluorocarbons (PFCs) and .
" sulfur hexaﬂuonde—paced by increased emissions .-
" of HFC-134a, the ‘widely accepted substitute “for - -

chloroflucrocarbons (CFCs)y—grew by more than 10 -

pﬂtﬂ\tml%,thmshfgomverylowkvel& _
: -TableESlshowshmdsmemmonsofﬂ\epmapal

measmedinmm:mmtonsof -

gxeenhousegass
. gas. I!\Tablem&\evalueshownfoteﬂtgasm
.+ 'weighted by its global warming potential (GWP), which .
. xsuameaalreofmdnhveformg.ﬁusommpt.
developed by ﬁ\e Intergovernmental Panel on Climate :
. ‘Change (IPCC),2 provides a compmtwe measure of ’
whe m‘\pacts of dlfferent greenhouse gases m glo'bal

+Press, 1996)

WWIMWWMMMWMInNWSmim

' In1996 U.Suemmmn:ofpeenhmgammmﬂ

T Overall, GWP-wei

of total carbon dioxide emissions in recent

. Consequently, electric - . ':'

@ood

Executwe Summary |

m&lﬂ\ee&ectofcmbondmndebemgequal

hol'(me'UmtsforMeasunngGreenhouseGases on - -

ge 5). ’lheGWPsforoﬁ\ergremhousegasesam
consxderably ‘higher . (see’ discussion in. Chapter "1). -

between 1990 and 1996 and by 3.4 percent between -

" 1995 and 1996. On a GWP-weighted basis, carbon di-
- oxide emissions account for 85 percent of US, green-
housegasm:sswns(ﬁgumESI) Wriile carbon dioxide

amsmonsnregm methane .and mtrous oxtde :

: wing,
" e:mssnons have been roughly stable. -

Figure ES1 U S. Gmenhouse Gas Emics-ons _.f

by GaS.1996 o

llmlon nnﬂc Tom C.tboll Equlv-l'nt

E -Related Garbon
A738 (843%)

EG PG ad L
- '.HFc'sd:_’& (28.'475)_.‘.-

Ny Nitrous Oxide

'32.8 (1.8%)

1773 (10.1%) .-+ .

_ . . D
. P -22:1't(13%)

Spwue.ElAesunmesdowm«ﬂodnmmm

'Tabhmexdudssevmlndmtwdyxmpormltgas&s
‘the criteéria pollutants carbon monoxide, nitrogen . .
oxides, and particulates, as' well as CFCs and hydro- -~
chiloroflucrocarbons * (HCFCs). 'ﬂ'n.ﬁegasesluvcam-
'_bxgumeffectsmdmte which are’ difficult” to - -
' quantify. In addition, CFCs and HCFCs are'specifically . .
- excluded from coverage under the international climate -

" treaty, the Framework Convention on Climate Change.
(See Chapters 1, 5, ‘and 6 for discussion te!ahedtothe
-effectsanden‘nss;msofﬂ\esegass.) ' '

- lE.nergy hfmmahmAdmms&ahmAnMEnagyRmele%, IDE/HA-(BS«%) (Washmgtul,DC July 1997), pp- 533'\(1367 o
zmmommmupudmcmu&cmse.wamgum mmofanwamge(cmhndse,uncmmgeummty R

ghl:cdcn'ussxoxumseby83percu\t 1
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'Ihetustoncalenussionsesumates fortheyears1989 mvisedﬁmnmmemhstyear'smpon(seetheboacon N
throughl%Spmtedmﬁusmpoﬂammlyshshdy page?."W'h:l’sNeWm’DusReport")

TableESL Eaumatedu.s.Emmiomof&mumembyGastw% v e
o (MllhonMetncTonsofGas) TR

 Carbon Dioxide ........... . 50918 50371  4987.3°. 50548 & 51759 52561 52969 . 54849
Methane J...vi ivieeslis 0813 816 U816 317 o308 314 309 - 309,
" Mitrous Oxide ...}.....0c . 04-7. 04 - .05 05 ¢ 05 05 05 04
_CFC-11,CFC2,CFC-113.0 2703 .+ 02 ' 02 /) .02 . 01 0. 01.° 01 ..
HCFC-22 (2. ivvnidin, - 04 0F J01 7 01 “°0 01 01 7 01 01
© HFCs, PFCs.andSFs....'_f-.-_-._'_’- S e e T e s e T e
Methyl Chlopoform . .....o.. - 03 ... 08 - 02 02 U R
Critéria Pollutants - - S L o o e
 Carbon Monoxide .. .'w..a s+ --:9::'.5-, 813 683 - 833 | 654 896 . 835 NA .
Nitrogen Oxides ............. 211 208 |, . 2086 207 2147 215 "197 " NA
__Nonimethans VOCs .. .. . . - 3 21,7 _.u21A4 . 208 ' 203 '~ 205 2110 207 _NA

i ‘meanSOOOOmOfgas.EsIImatedhydmmmmbon pedhnmcarbomandsuﬂurhexalhnddeemlsslonscomhnedtotalod )
. 0.008 million metric tons in 1989, nsmgtoO.&AminionmmtonsmwQG _'

P = preliminary data. NA = not available.- . ' S ) :

. Note: Datamth:stablemmvbodimmmedataoom“dmthemwousﬂkmpon.E:nmomeemseGasesmmo
". .Unitéd States 1995, DOE/EIA-0573(25) (Washington, DC,.October 1996). = -
, ‘Sources: Carbondloﬂde.meﬂwne.nlhnutoﬂdemlnlom ElAesumatesdewbednCheptetsz,s.and4ofﬂwmpo¢
"+ - Halocarbons and minor gases: 1990 and 1994 estimates from the U.S. Environmental Protection Agency, lnventory of U.S.

-Greenhoc.seGasEmlwfonsandSmk& 1@0—1@4 EPA-230-R: 96-006(VVaang(on.DC NOWn'berwGS) pp- 46-50. Other years
ﬁomElAestknatocdocuibodhChaphrSdthcmpmcﬂurhpollumu-US Emvironmental Protection Agency, Office of Alr
. Quality Planning and Standards, NaﬂondNrPommiEmmme 1900-199& EPA-454JR M?(Reseamh?nmglePam
- - NG, October 1996),TablesA-1—A-3,pp=A—2—A—16 L

ma F

.o R
’ e e

: Table ESZ. U.S Emltsaons omeenhmxse Gases Basodon Globai Watmlng Potontlal 1989-1996
(anon'Metnc Tonsof CarbonorCatbon Equivalent) - _
Gas . .. .- 1080 | es0 | tee | 1eez |.10es” 1964-'..' . 1085 | P1996~
Carbon 43097 : 1374 1360 30 1412 7 143 1445 . 1,430
Mathano . ........ weiveaeede . V7900 18T T 98y o q@20 - 477 . Y180 T 77 L 17T
" NHROUS OXIDE ... .v . serienes 0. <380 88 - .38 738 - 39 .40, . 38 3
...HFCS,PFCs,andSFG eriiie. . 27528 26 .. 28 - .7 . 8% 42

_ Toul.............‘.-.-.;--.-;_.',’,j1;m-.'_': 1618: - 1606 ° 1,628 . _'1,654" ‘l,6841.698 1,783
P__. . U s T . .'.- e .'- _- o : . . .
Note: mmmmmmmmmmmnmmmmmdamemmm .

Unltod Statos 1995, DOE/EIA-0573(85) (Washington, DO. Oetobu 1996)
Wmmw&hmm )
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Carbon Dloxide
Some 98.5 pemeﬂt of U.S an

Changesmcarbmdzondeemssmscanbetracedto
consumption trends and changes in the compo-

- sition of fossil fuels bumed to provide energy services. |

" - During the 1980s and early 19905, the energy intensity
,mergyconsumphm steadﬂy dec'hmd (Fxgure ESZ)

‘ F'gure Esz. Emissions lnhmnty of U.S. Grose

Domestic Product, Population, Energy -

' Use, and Electrldly Production,
1980-1996 -

' Gmonhouso Gas Ernlsaions e
per Unh of Gross Domestlc Produd

CO, Emissions ~

o porUnRo.lEnd-UooEmtgy
= .
Q.- Gfeonhouse GasEmlsdms
W 110 - .
' 8 ,
&
=1
®
]
=
.‘?T .

P : i \Blectric Utiity co, Emnss-ons
j 904 perumotaectmuy toduced
- g 1990 ' 1985 1990, 1996

Smm:ElAesﬂmatesdoumwntederepm

Several un!elated factors caused the declme:

¢ The deregulanon of the natural gas ndustry, bore -
frmt in the form of greatly increasing gas supplnes L
- at low prices. Natural gas use expanded rapidly in- . -

- the’ r&1denhal, commerdal, and industrial sectors,

.- accounting " for muchof the growﬁtofenergy'_-"' '

_consumption.” .

8 OManyeventsofthepenod-—mcludmgﬁ\eGulfWar.
the oil price spike of 1990, the recession of 1991, * .
:and the vogue for utility demand-sid¢ management -

prbgrams—tendedtoratrmnﬁmgmwthofumgy

" '. . UuhtyOPeratorsbeganh:solvenudearpowel‘Phnt'.

- operating problems and, by 1995, were able to pro-

duoel?petcmtmomelecuwtyﬁommxdeatplams._ M s os. are more than
':ti\oseformrbondxonde. us. antluopogemcmet}wue

: - emissions have three principal sources: productioniand .

' tra.nsportatimofcoal.mturalgas and oil; anaerobic - . - -
-_decompoexhon of mumczpal waste in lmdﬁlls .-md -

thanin1990

Ewwlnfama&nA&nWEMd&unh«mehﬂuUnbdsw1m

‘ Sw
[}

qarbmdxoxxde _
" emiss comfmm&\ecombusbonoffossilﬁxeb' :

fons : - Curmnﬂy, howevet the gwwth
- _erahonhasleveledoff and it is unlikely that future °
hydroelectric generahon will often match 1996 levels. -
Wedd oil prices remain mlatwely low, and the U.S .

: ecommy is gmwmg rapldly

L fSevere weather conditions in 1996 produced a series of

" anomalous resulfs: residential and commercial natural.
' .'gasconsnm&ﬁused?ﬁpe:mﬁmmmmralgasand_
.- 3.5 percent more electricity than in 1995, and natural -
. . gas prices. increased sharply. hresponsetod\epnce-.
. signals, electric utilities reduced their gas consumption

_ of the US. economy and the carbon intensity of US.

M 23 . With ‘more snowfall in “the’ Paaﬁc Northwat,';_'
~_~’ . hydroelectric power. generation has returned to the
' levels of the e:u'ly 19808. Despxte mdespmad al'loca- .

3 Execuhve Summary

.mccm:l.

in nuclear power gen- ..

P ML

Pl

@006

hmofwaterwagcommodatesalmm,l%hydro— S
~electric generaﬁm ‘was' the - second’ lnghest on.,

B L TV N

bylSpementandmbshmtedcoaL‘l'hemultwasa.i_.'

smrpmeasembomwtalcarbmenruslonsand

B - emissions per kilowatthour for the electric utility sector, -

accompanied by ‘rapid increases in both: direct . (from )

tricity) emissions from the residential and commerdial

‘1047

1]
2]
y .

" Index (1930 100}
$

3

.. -"naturalgasandhﬁungml)andmdnect (from: elec-

' Zectors. Emissions from the industrial and transporta-
© 'tion sectors increased by a “more normal” 2.6 percent
. '-and2.3percent. r&pechvely,mlm (FlgureESB)

. 854 el mwlw.
o . c_ommomial- o _
1980 1905 1990 1996
- Souwe Emmmmmedhaapterzam )
S Methane

-':_'ngureesa "U.S. Carbon Dioxide. Emhslons SR
g : by Sector, 1960-1996 .- AT
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N ramnghvesbock.Smallersoum&mcludemmbushonoi :

fossil fuels, rice cultivation, and industrial processes - =
Esumated I%mmmemmmmuxtdmigedﬁom_ L

. mu.aswns n 1995 ('Plgure 154)

N Figum ES4. U.S. Methane EmlulombySmn'ce,
19801996
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-Methane emissions rose dunng the late 19805. The_ S
.. principal causc uppcaxstohavcbcﬁ\ mcrep.scdpm-'-'- s
=, duction from a group oft.mdergrmmdcoalmmesthh s
very lugh rates of methane émissions. Meanwhile, . .
. emissions from mumnicipal landfills appear to havebeen -
- ‘stable, becausé growth in the volume of golid .waste “
" generated . was offset by a growing vélume of waste ”
burned for energy recovery and by mcreased tecove.ry _

of. r..ethane at landﬂll sxtes.

“ In the 19905 séveral factors have tended to lnmt or'-'

. reduceeshmatedmeﬂmeuum .

"‘e The rapid expamnmof recydmg (parbcularly of
‘waste-to-energy”

and garden cuttings) and *

~ plants has reduced the volume of matérial going -
mtolandﬂns.'l'heexpansipnoflandﬂnmeﬂ\me.

captmeprqects(bo&\fowd\evgyandm,
control), although much slower, has reduced medl-_'

- ane emissions from existing sotirces.

.’

-Coalmmemed\aneeuusmommdommatedbya_
“relatively small group of rinderground coal mines.

Whﬂethecoalmdustryasawholelusbemm—

cveamngoutputmxecmtyears these mines have -

'suﬂ'eredfromwcmmdspamhrtoﬁ\ar

locatxons produchon Conomics, andthe gradm of .

L

Note: Memanewmhommmalmmre'.
) approxlmately'ISOOOOmetnctonshmBe C .

- confident of

.metric tons in 1996, are uscn

'.coa! they produce Output fmm th&: mines dm:

‘a numberof them have mtroduced methatie capture '
) '_.pmgrmm; wlnchluve also teducad emmons. "

—

Nltrous Oxnde

Nitrous onde enpsslnns estmwtes are more: m\certmn
than estimates of methane emissions, and the uncertain- :-

ty of the estimation methods makes it difficult to be .
arenttrends.‘mepnndpalsoumesam

believed to be “excess ezmsmonsﬁomagncu}haralsods_- '

' assoaatedw:thfemhzerusermdustnalptocasemxs-
’ slm\s,andemnsmm\sﬁ'omcombustwnoffossllfuels. -

Nitrous oxide emissions; sumated at '0.45 million
since.
'1990. Declining agricultural emissions (due toreduced .
use of nitrogen fertilizers) have offset slowly i increasing -

i .energy-related and mdustml emmswns (Figure 155)

. Figure ESS.. u.s. Ni‘trous Oxidc Emlssions
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Halocarbons and .
Related: Compounds
im:lude chloro~

‘fluorocarbons  (CFCs),. . hydmchlomﬂuorocarbons'
(HCFCs), hydtoﬂuomcarbons (HFCs), perfluorocarbons

' (PFCs),andothexcompoundsﬂ\atactasgreu&wuse
- -.gases. Halocarbonshavemanymes,butmostemmons
.‘_comc&omd\cuuseasmfngexmtsmcoohngeqmp- :

- ment, as solvents, or.as blowing. agents and from fugl- C
- tive elmssmns in mdustnal pmcessfs. S RGIDY

dc_ A PR

tn the United Sixtes 1996 0 0

. 007

ot necessarily track with national trends:-Further, -~ "
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CFCsmcunmﬂybemgphasedoutbecause&\ey .

+" ~damage -the stratospheric ozone layer. The watming.
, _ffectsofCFGandHCFCsmoffsettosomemt S

.'bmusetheyalsodatroyomwhxd:isapomn_'-

greenhouse gas. Compounds' that contain no chlorine

(such as HFCs and PFCs) do not affect ozone, and their

'. effedsonchmateareﬂ\emfoxemsnrtomemm y

The avallable data suggest that emissions of CFCQ-—' 3

aboutozmilhonmetnctonsmwm—-are

*. -Estimated HCFC emissions (almostentuelyHCFCD, o

‘a popular refrigenant for home air conditioners) have -

. been largely stable since 1993. There is lLiitle information - .

about emissioris of “new” HCFCs, such as HCFC-141b

and HCFC-142b, whnchareCFCmbsutum _
-HFCen-ussmswereverylow—puhAPsOMmdhon

metric tons—in 1990. Emissions of HFC-23, abyproduct . -

of HCRC-22 production; have also been roughly stable

_ . since 1993. Em:ssnonsofﬁ'ueCFCwbshtutsHFCIBth

and HFC 152 have risen substantially in the yuaf

3 years, fromabasemtaloflessthanoom million -
'memCtonsm1990(FxgumF56) HFC-134a became the:

standard automobilé air conditioner refrigerarit in 1994,

‘lobal warmmg potentxal of 140.

y

The prmapal quanb.ﬁable source of PFC: is as a

fugitive emission from aluminum smelting. Aluminum - -
sme.ltmg rebounded in 1996, after declining in the early

* 1990s, increasing the estiated emissions of PFCs. In
recent years, several PFCs have found markets in the S
semiconductor industry, but it has proved difficult to -
‘obtain reliable information about sales and consump- .
tion, other than that the numbers are te]atwely small_ S

.' Another campmmd mcluded in this category is z.ulfur Do

" hexafluoride, which is used primarily as an insulating
" gas in-electrical switchgear. The amounts used are

;. uncertain but appear o be quite small (around. 1,000
metric tons per year); however, sulfur hexafluoride has
- an extremely high global warmmgpohmtml (around -

‘_25000) and, hence, even small ‘emissions have dis-
' propommateconsequemes. S

Crltena Pollutants

: Cntem pbllutanls (carbon monoxlde, nitrogeri mddes :
and nonmethane volatile orgaric compoynds) are reac- - -
ive gases that usually decay quickly in the atmosphere. *

hey are not necessarily greenhouse gases themselva,’
“but ‘they can promote atmosphenc chemical reactions
that create tropospheric ozone, which. is ia pohent

greenhousegas Becauéeﬂieozm\&aeatngeffectof

e Sommary

Flguro ESS. U.S. Emlsslons HFCc, PFCs,
Suﬂur Hexaﬂuodde 1980-1996

16".' R FC~23

Milllor) Métrto Tans Carbon Equivatant

1980 - 1e8s. e '._1996'

' Source: EIA eshmatm documented in Chapter 5 of ﬁus_.' -

L 1eport.

th&e gases varies w;th 10cal atmosphenc condxtmns, 1t:' oo

‘mmtpossible tocompute their effects directly. A< pre~ .

andemmsxonswx!lgrowrapxd!yasCFCsamreplaced E
! throughout the automobile fleet. Consumption of ..’
~~HFC-152 is growing rapidly, but it has a mlahvely low B

cursors to urban “smog,” their emissions are regulated ' :

..undcrt!\caomAxrAd.'mepm\apalsoumeofemm—"':"z_-
mm\sofmtenapollutanlsrsthecombushonoffosgl_f_.- ot
. fuels, parbcularly in motor veluclm L -

:.'Accordxng to. cstunates from the U.S. Envzronmental S
Protection Agency, national-level emissions of carbon’~

monoxide have been declining since the -late 1970s

_ (Fig\me ES7) Em.lssxons of noume&mne volahle orgamc

. Figure ES7. us. Emlc:lonc of Solectod

) cmma Polluianis, 1930-1995'

1207 ‘Carhon I\mnoxlde

&

. Millicn Metrlo Yons of Gas -

s 8

I
Q.
1

VolalileOmamccOﬂtoounds
< L B

NItroganzddes

0 v 1_.' _' Ls g X T T T l: v

980 1985 199q;

"
.

" Sources USS. E:mromnenwmcecoonAgency cmwm

" QuaRy Planning and Stindards, National Air Pollutant Emis- -
. sion Tronds, 1900-1993, EPA-454/9&007 (Research Tdangle. -

Park. NC Odober 1998) Tables A—1—A-11 Pp. A-2—A-16

mlmmﬂmmmwmwmmomlnmmwmwx xm o

Tiees



. 10/14/97 TUE 09:43 FAX
' CIECHILTVE Dummury

~ doog

compound: a.nd nitrogen oxxd_es have been menuauy L

unchanged in recent years..

B )

K

Land Use !ssues

. cult to quantify, effects on a heric concentrations
. 'ofgxu:nhouse gases. In the United Stats, the expansion
offorestlandandthegrowlhofeaastmgfom&are
responsible for removing large amounts of carbon from

“the atmosphere. Several studies of carbon sequestration
" in US. forests suggest that in the late 1980s and early . .

1990s, some 111 to 238 million metric tons of carbon

*.was:sequestered annually, equivalent to about 8 to 17
percent of U.S. anthropogénic carbon emissions.3 How-
ever, considerable uncertainty is associated with this -

o estimate—particularly with the amount of carbon
sequestered m forest soils. . .

Ivd

S

~

. 3R.A.Bndseymdl..5 Heath,"CmbonChangeshUSmets ml..A onte(ed.) qumtyqf'.dmsrorstsmdcbmkdmge )
MConmCOUSDAFormSuvice,GemmlTedmalRepodRM-GTRm 1995). - RN

. “YUs. Eaviconmental Protection Agency, bwmwry q ILS Gremhousc Gcs Em:sgmsmd Sénks: 1990—1993 EPA-@O-R-%—OM (Was}\m

'DC.Sepbunbet1994) P E—?..

. workammmfol!owsmspracbce. 'IheEIA
- however, has’ elected not to ‘include  carbon |
tration’ from forestry in. its “total” ‘estimate of U.S."

Gungesmlandusecmalsohavelnrge tiwughdxfﬁ-- -

.-mmcczecomnmdsmdudmgezmssxonsandsequa-

tration from lnd wse changes in national inventories,
and the U.S. “National Commutnication* fortheFrame- '

emissions; forﬂ\efoﬂowmgmam

'Iberexsmfﬁcxaxtmfomhmbdetermheme ,
extent: if any, of yearto-year changes in anthro-
Ppogenic sequestration of carbon. Changes in nation-
. al sequestration rates ¢an be' estimated only at 5-°
yearmmvahﬂ\emrrmtesﬂmatezsmamual
" average for the period 1987-1992; new data will
' becbme' availébl'e.i_n 1998,_ coveimg-ﬂ\e 19924.1997

) o'I'hemagmtudeofthesequslrahmesumate:ssub-_
_‘ject to considerable uncertainty on"several courits.
The largest source 6f uncertainty: is the amount of
carbon sequah:rcd annually in fomt soils. .

v
1

i " Mmmmmawmhmwsuautm



. 19/1+4/97 TUE 09:39 FAX

C(Z; -)’/_H_ @oot

DEPARTMENT OF ENERGY %
Washington, DC 20585 . -
| 574
'Q Aj____..-— - " OFFICE OF THE SECRETARY
UL G 7,

OFFICE OF THE SECRETARY

FACSIMILE TRANSMISSION lSHEET '

To —— _ From

[6DD 57’6@?/\/ DA‘/J f&?c#eye
Office ' . Date
Fax : Fax
Number L,'Sé - 2;2 l5 Number 202/ 586-0148
Office . | Office
Number ' Number 202/ 586-9500
Comments:

AT7aHeD TS EXEC. SUMMAPY  OF
REORT W  4PKE ABOUT, T'LL MeSseNE&E
Foee (epY OF REFRT _To YoJ 'AND orHeRS
A WHITE  fbuse, THANKS

o

Pages: H , including this cover sh

Ir TRANSMln';AL 1S INCOMPLETE, PLEASE PHONE iQ(L '\9_« \ ‘ LG AT 202/ 586-9500.




" 10/14/97 TUE 09:39 FAX

DosEmasTIes)

N

TR

' Emissions of Greenhouse Gases

Ve T R

@0

* Distribution Category UC/o50 . -~ "

~inthe United States 1996

oy .

. Octover 1997

A oo . ; [

. Energy.information Adnilnistration ,
", Office of Integrated Analysis and Forecasting = - .
' _U.S.Department of Eneigy " - . -

- Washington, DC 20585
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Title XVL Secnon 1605(a) of lhe E.ncrgy Pohcy Act of

1992 (enacted chober 24, 1992) provides: -

o . :
-y .'

_ Not hterﬂunmymqurﬂudatcofthcmb-:"-‘:

ment of this Act, the Secretary, thmughtheEnergy-:'
 Information Administration, shall develop, based on’

data aoailable to, and obtained by, the Energy In-

. formation Admiinistration, an inventory of she na- -
- ._uonalﬂggngutcmusswﬂsq’wchgrmlwuxgasfor

eixch mmymafthebasezmepenodof1ss7-" ,

. thmugh 1990. ‘The Admmxstmtor of -the Energy'_ :

L)
.):"
K]
.
\
) t

- p__réf_a;j-,e: e

@oo3

. Iryformdtum Admtmstmtum Skau mnually update

o andmlyusuchmmiorymgmuﬂabledatn.

Thswbsactwndoxmtprmdeanynewdata
collection authority. -~

'Iheﬁ:streportmﬁussems,&msswnsafcremhouse'

. Gases 1985-1990, was published in September 1293. This
. rcpon—-dleﬁfﬂlmnunlmport,asth\mdb y law—

pmmisthelinergyhformahon Administration’s latest . -

.- estimates of emissions for carbon dioxide, methane,
o _mtrousoxxde mdothergreenhousegas&

\
v .
!
. -
. ) -
. ) \-’"
- .
L)
«-
t.
-
.
.

-
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" In 1996 'U.S. en'uasmns ofgreenhouse mcrcascd
by 3.4 percent over 1995 emissions, thehxghstrateof

_increase in recerit years. Although U.S. emissions have |-

been growing since 1991, their growth accelerated

1996. GmenhOtBEgasenusamsempandedmommpldly

.. | than US: energy consumption in 1996, and the growth
—of energy. consumption (up 3.2 percent) ‘exceeded the
. “‘growth of the US. ecanomy (up 24 percent).} Three -

' .prmpalsomcscmtrﬂmtedtomegrowthmu.s
greenhouse gas emissions:

.. Energycmmxmphonmcmasedmom rapxd.[ym1996
' than in Tecent years, buoyed by strong economic
. “growth and unusually severe ‘weather: Residential
-and. commertial carbon dioxide emissions (mclud—
_ ing their prorated share of électric utility emissions) *
expanded by 6.3 and 55 permnt, mspechvely. —

. ' The rapxd growth of relatively low-carbm mtural

" gas consumption, which has tendcd tomoderate the-

_ years by cappmg" lugh-caxbon coal tise, slowed as
natural gas prices
* ptilitiss met the ‘demand for increased elecmdty

. largely with coal-fired power generation.’ Eleckic -

. utility .carbon dioxide emissions incréased by 47

percent.dxvtdedbetweenaztl-pemmtnsemsulm\g .

- from increased electricity, sales and a 2.3-percent’
_' maea.,emﬂmgfmmﬁ\euscoffuelswiﬂrmgher
. carbon content.

« Estimated ernissions of exotic mu:h as nydro-
. fluorocarbons (HFCs), perﬂuoroarbons (PRZS) and .
" -sulfur henﬂuonde—paced by increased emissions .-
" of HFC-134a; the ‘widely accepted substitute for-
chloroflucrocarbons (CFCs)—grew by more than 10
pmtml%,&mx@\fgomverylowkvd& "

: -TableESlshowstrmdsmenumnsof&mprmapal

gases, measmedhmmxmmemcmd <

greenhouse
- gas. InTablemZd\evahaeshownfoz'eadigasm
> wexghtedbyxtsgiobalwarmmgpotenhal(GWP),vdudl :
© s as’ a ineasure of, radiative, forcing.. This  concept, -
developed by the Intergovernmental Fanel on Climate
. ‘Chanhge @pcce),2 provides a compmhve tneasure of ’
the mpacts of dxfferent greenhouse" gasa on global

growﬂ\oftotal carbon dioxide. emmcm:m recent

increased. Consequently, electric - i

@oos

Executlve SUmmary |

- ‘,. .

waxmmg,thhthee&'ectofcarbondmndebmgequal..- '
tof(see”UmtsforMeasunngGremhwseGases on -

ge 5). 'IheGWPsforoﬁ\ergmenhousegasesam

"conmderably ‘higher (see’ discussion in Chapter 1). -
. Overall, GWP-wei

ghlrdmussxonsmebyﬂi"percmt .
between 1990 and 1996 and by 3.4 ‘percent between

" 1995 and 1996. On a GWP-weighted basis, carbon di- -
.- oxide emissions account for 85 percent of US. green-
hmxsegasenussxms(ﬂgumESI) Whiile carbon dioxide
_emissions are gro

- e:mssxom' have been mughly stable

methane . and mtrOus omde ‘

ngm E.S‘I U5, Gréenhouse Gas Emlssmns o

byGas.1996 o

Mmlon Hﬂﬂc Tom Carbon Equl\mhnt

nefgx-nelat Cnrbon
73.8 (84.3%)

s pros s,
y HchdgF.’«t (zs.'ngs)_.

trouer-de
E 328(19%)
1773(101%)
S __.-_22..1(1.3%)_

,"Tableme(dudssevemlndmhvelymrportantgases

‘the criteria pollutants. catbon monoxide, nitrogen . . .
ondes,mdparhnﬂaws aswellasCFCsandhydro-
_ chloroflucrocarbons * (HCFCs). 'Ihmegascshvcam-
" biguous effects. on climate,  which are’ difficult” to - -
. quantify. i addition, CFCs and HCFCs are specifically .

‘excluded from coverage under the international climate |

' treaty, the Framework Convention on Climate Change.
(SeeChaPtem 1, 5, and .6 for discussion telated to the a
_effedsandemmmsofﬁ\aegas&) S B

- ‘wmumammmswmzm,mmmx) (Washington, DC, July 1997), pp. 5and367

zk\te:govmmmhll’mul mG.xmnbcCl‘m’tge. ClzmdeCh:mse 1995: mmofwdmge(&mbndse. UKszbndgeUm"mtyu'-‘ e '

; _.Pms,m%)

mmlnmnmmmowanwmammmmwsmtm g
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Exeaxtwebummmy - R AT

memstonwenussionssumamformeywsmm revisedﬁumdmh\lastyeax’smport(seetheboxon R
&mghl%Spmtedmﬂusxepoﬂmmlyﬂ@ﬂy page?,WsNeWmT}usReport”)

TableESt. Eammmdu.s.sm.ssiquofmmmbycnﬂ1m1996 S
S (Mll!lonMetncTonsofGas) ' : : S

. Catbonbioxido...._',,,;'.-;_;. 5.091.8 i—'.s.w.’: © 4987.3°. 50588 51759 52561 . 52069 . 54849
ueumesw . 8t6 816 | 37 308 314 - 309 - 7309

" Mitrous Oxlde ... ....... © 04-7. 04 - 05 7 05 05" .o._s CTes 04
_CFC-11, cs=c:-12, cmna D ste3 02 - 02 0 .02 0 01, .'__._01 A% B X I
HCFC-22 \%viivnsd e Giee 01 03 01 T 01 U0 -0 01 -- 01

* HFCs, PFCs.msps...;,-.-;._F'- ST re e T e s e T e
Methy Chlopoform ... .. 5.0 03,708 - 02 02 o1 SHRY A R T
CrtérdaPoltants . ot o T T
' Carbon Monoxide ......... ‘835 = ‘813 883 - 853 . 854 896 - 835 NA. -
Nitogen Oxides .. ......... ‘241 .209 ,.206 207 211 215 197 . NA
__Nonfmethans VOCs ... ..o 21.7 /214 . 208 1 203 ' 205 21 207 NA

. ‘LessmaHS0.000tonsofgas. Esdmtedhydrmmowbm pedkmocatbomandsuﬁurhexalhoddeefnlssbnscombmedtohled )
- 0.008 million metric tons in 1989, nsngto&mnmonmemctonsmwge _' ST

P = preliminary data. NA = not available. T IR '

.. " Note: DatamthlstablemmvbedhommedalacomamadmmemwousElAmpomEmrssamsomeoMouseGasasmme
. .United States 1995, DOE/EIA-DST3(95) (Washinglon, DC, October 1096). .

_ ‘Sources: Carbondloxide.meﬂ\me.nmtuoxideunlsslom EIAesumatesdmbednChaptetsz,a.and4ofmmo¢
- Halocarbons and minor gases: 1990 and 1994 estimates from the U.S. Environmental Protection Agency, inventory of U.S.
' Greenhousa Gas Emissions and Sinks, 1990-1994, EPA-230-R- 96-006 (Washington, DC, November 1995), pp: 46-50. Other years
ﬁomEIAestknatosdowbodhChaphrSdﬁmnpod.Oﬂt«hpollumnh-US Environmental Protaction Agancy, Office of Air

. Planning and Standards, NaﬂondAkPolkmMEnnssmends 1900-199& EPA-454IR S&OOT(Resaarcthmgle Patk.
- NG, Odober1996),Tablesk1—A-3.pp:A—2—A—16 T - :

el L .
C e e . '_-_..- e T )
BN 4 row
7 e . -

: Table ESZ. U,S Emissuonc of Gmanhouse Gases Based on Global Wafmlng Potanﬂal 1989-1996
(anon 'Metnc Tons ot Carbon of Camon Equivalent)

-Gus. ok .1909. 990 | teo, | 1ee2 | 1008 1m 1995 P1996
'.Carbon}.....-.-...-‘-L--'_-E'-.'?--"'-."'-'""--1:';389'3-’"3."-_1-3745'. 1360 T 1300 1412 1 14337 1445 1,490
Meathane ......... TR NS L. JEI T 1B, . 182 - 177 . 180T 177 1TT
" NIrOUS OXid8 ... ussureanes < 38 : 33 --38 38 38 . 40,. 38 ' 38
-_-.HFOs,PFCs.andSFe.,._,_','.___-_,_\_'-." 26, 25-" 26 .. 28 - .z o 8t 4
. Total " leeerenaienaieleds - 1832 um- ;-1.006-' 1628 . 1,654 1,su1,sos 1,753

. P=prefiminary data:  _-¢. 0o ohel e . - . -
Nota: mwmmmmmmmmmnummmamaemmmm -

Unltod Statos 1995, DOE/EIA-0573(05) (Washington, DC. Octobor 1996)
Sources:ElAmmatwdoamerﬂedhﬂismporL T

.

P
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Carbon Dloxide .

SmeQS.SpermﬂofU.S anthropogenic qmbondzoxxde
' 'enuasxonscomeﬁom&uecombusbonoffos&ilﬁmls.'

Changesmcarbonmmdeenuss:onsmbetracedto
, enexgyconsumphmtrendsandd\angmmﬂ\ecompo—

sition of fossil fucls bumed to provide energy services.’ -
" - During the 1980s and early 1990s, the energy intensity
.. of the.US. economyandﬁ;ecarbmmwtsxtyofU.S_

, energy consumphm sl:ead:ly dec'lmed (anure 1-'52)

' Fgure ssz. Emissions tntonsity of U.S. Gro

'Domestic Product, Populaﬁon.Enetgy

Use, ahd Elochictty Production,
1980-1996 -

' "'1.30.":'"-" GnonhousoGasEnﬂsaiom- -
perUnhotGrossDomestlcProwd

€O, Emissions
p«Unno'lEnd-UsoEmgy

1204

.-o- )
.- Greenhouse Gas Emissions
W 110 ;
) 8 .
B S
: -
. o) R
LB '
-~ o7 Electncutiﬁtyco,Emnsam
\) 80~ parUdelectm:ty Produced.
. 1980 ) 1985 1990 -1996-

SomelAestknatesdoamwMedmﬂusmpon.

Several unmlated factors catsed the declme:

¢ The deregulatxon of the natiral gas industry bore -
fruit in the form of greatly increasing: gas suppheu L
" at low prices. Natural gas use expanded.zapidly'in. . -

- the’ resldenhal, commerdial, and industrial sectors,

acccmntmg for muchof the- growth ofenergy'.-"' '

cmsumpban.

e Manyevenlsofthepmod—mcludmgtbeGulfWar, L
- the oil price spike of 1990, the recession of 1991, - .
-and the Vogue for utility demand-side management .

prbgmm:r—tendedtormtramﬁ\egmwthofexmgy_ .‘ report. - -

" '_ . Uuhty operatombeganto solve nuclearpowerplant‘-

- operating problems and, by 1995, were able to pro-

duerpetcentmoteelecmatyfmmmdearphnm._ M ‘s tes are mare then

E&wseforcarbondxon& US. anthropogenic methane
: -émissions have three principal sources: productionand
' u'anspomdmofcoal,naturalgas and oil; anaerobic - . - -
-decompoahon of mu:ncnpal waste in l:mdﬁl]s :md-. L

: thanin1990

Enugylnf«mnﬂonktnhlaﬂiﬂu#ﬁnhdomdﬁn&nbm&mhmmmsm 1996

" '.\
I

. .Curmnﬁy, however, the
- eration has leveled off, and it is unlikely that futuré

- f-}:1!§1.;ﬂ

v ."' Wiﬁ\ ‘more snowfall in the Paaﬁc Northwest,'-_:
-’ . “hydroelectric power generation has returned to the *
levels of the early 19805. Despxte wldesprexd al]oca- '.

,reeotd.

hydroelectric generation will often match 1996 levels.

Word oil- prices - remamrelahvely low, and theU.S L
: economy is growmg mpldly .

L fSevereweaﬂaercondxbonsn\l%pmducedasenesof

- anomalous results: residential and commercial natural .-
.'gasconsumersused7.8pemmtmomnaturalgasand
3-5percﬂ'ltmoreeledrbtydunml995,andmturd'
. . gas prices increased sharply. Inmpometo&\epnce-

.. signals, electric utilities reduced their gas consumnption

in t'mdear' power gen- .-

. 3 Executwe Summary 3

mabAss i,

Ioos

e hmofwatertoaccommodatzsalmm,l%hydm— Y
electncgermﬂmwastl'ncsccondhlgheston-_'

et L e et

bylSpementmdsubstxhxtedcoaLﬂtemntwasa.;.'

.. 'sharp. increase .in both total carbon’ emissions and
e enusswnsperhlowatﬂ\onr for the electric utility sector, -

accompanied by rapid increases in both direct (from ]

‘tion sectors increased

. -1‘10".. .

-
8 &
PO 1

" Index (1980 100}
e e
g

" “natural gas and heating oil) and indirect (from-elec-
R _tnaty) emissions from the residential and commercial
" “Sectors. Emissions from the industrial and transporta-
. by a “more normal” 2.6 percent
.- and 2.3 pement. respechvely, in 1996 (FLgm ES3)

: SOtuce Emmmmmwhctapterzam '

-,_-"I".' -

Methane

i,

- 'Fsgure Esa “U.S. Carbon Dioxide Emissuons o
- by Sector, 19601996 - R
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_ [door

N ramnghveshock.SmaBersoummdudemmbushonoi C
fossil fuels, rice cultivation, and industrial processes. - -
Estimated 1996meﬂ1aneem:ssmnsareuxd\angedﬁom_ o

. enuasw'nsm1995 (PrgmcESQ e

. Figuro ESd. U.S Methano EmisclmbySmxco,
- 1980-1996 -

. @
=
J

EnergyUse '~ 1.

~
- Q
1

L]
- a:
1

s Carbon Esgﬁléahnl
]

0

* Milion

=TT T oV YT T

1080 - . 1985 1900 1906

-Methane emissions rose dnnng the late 19805. The .
.. prindpal cause appears to have been mcp.scdpm-'-' o
- . ~duction from a group oftmderground coal mines with -
very lugh rates of methane eémissions.- ‘Meanwhile, . .
: . emissions from municipal landfills appear to havebeen -
- ‘stable, because growth in the volume of solid.waste .
" generated .was offset by a growing veliime of waste *
burned for energy recovery and by | mcreased recovexy _

of r...ethane at landﬁll sxtes.

" In the 1990, saveral factors have tendedtolmut or'-'
reduceeshmatedmethaneenussxmu S :

"’s The rapid expansion’ of recyclmg (parbcularly of
wasbe-to—emtgy"'

and garden cuttings) and *

" plants has reduced the volume of material going -
mtolandﬂlls.'rheexpaxmnoflandﬁllmeﬁme.

capture projects (both for efiergy and emissions.
control), although much slower, has reduced melh—.'

. ane emissions from existing’ soturces.

4

-Coalmmememamenusaonsmdommatedbya,
relahvelysulallgtoupofundergroundcoalmmes.-

‘While the coal industry-as a whole has been in-

creasmgmtputmrecentyear; ﬁ\esemmhave'

" suffered from vicissitudes . to - théwr

locauons, producbon economm andthe grads of P

o -

: confident of

.metric tons in 1996, are cssenhally

Source EIA estumates dowmemed n Chapter 3 oi lhus '
Note Meﬁwaneemwonshommdtmnalsoweeswere'
. appmnmately?SOOOOmemctonshwee ) .

. 'Halomrbans and related com

.-.' ’

‘coal they produce. Output from these mines does
not necessarily track with national trends:-Further, <

~ anumber of them have ttroduced methatie capture |

. ,_pmgraans whchhave also teduced emmons. .

—

Nltrous Oxlde

Nitrous mude eupsmons estm\ates are “more: uncerhm
'thmahma&sofmedmueexmsmm,mdtheuncertam =

ty of the estimation methods makes it difficult to be .
amnttrends.Theprmdpalsoumsare

believed to be “excéss? emissions from agricultural soils. '

' associated with fertilizer use; industrial process ‘emis- -
’ s:ms,andeuusmonsﬁ-ommbustxmoffossﬂfuels. .

Nitrous oxide emissions, estxmated at '0.45 million
since.
1990. Dedlining agnculhn:l emissions (due to reduced .
use of nitrogen fertilizers) have offset slowly i increasing -

.energy-related and mduslnal emxsmons (Figure ESS)

T Flgure ESS.. u.s. Nitrous Oxidc Em;ss!ons
by Souma, 1980-1996
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_Halocarbons'and
" Related Compounds

_ include d\loro-.
fluorocarbons  (CFCs), . . hydxoc}domﬂuomcarbcm
(HCFCs), hydmfhxommrbons (HFCs); perfluorocarbons

" (PFCs), andoﬂmrcompomds&ntactasgreetﬂ\ouse
- l.gas&rialom:bomhavemanywes,butmostemmons
.‘_com&omthuruseasnfngembmcoohngeqmp- '

- ment, as solvents, or.as blowing agents and from fugl- :

txveenussmnsmmdustnalpmc&es. S ‘m '

s of Greanhouse Gase:

‘.'un the Unitod Shates 1996 .. 0
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CFCsarecunenﬂybemgphasedoutbecauseﬁwy

" “damage the stratospheric ozone layer. The warming.

. Hfects of CFCs and HCFCs are offset to some extent .
.'bemusemeyalsodestroyomne,whxdiisapomt,'-

greenhouse gas. Compounds: that contain no chlorine

(such as HFCs and PFCs) do not affect ozone, and their *

. effectsonchmteue&mefmemtomasum. y

‘. -Estimated HCFC emissions (almost entirely HCFC- 22: .
.a popular xeingemnt for home air conditioners) have
hrgelystablemcel%B There is Litle information -

about emissions of “new” HCFCs, such as HCFC-141b o

-'.-H]:Cemmunswereverylow-—peﬂuPsOOOGmdhon -
uct .-

The available data suggest that emissions of CRCo—"

'abOutO.Zmi]honmetnctonsmmo—-are

and HCFC-142b, which are CFC subsutut&s.

metric tons—in 1990. Emissions of HFC-
of HCFC-22 production; have also been roughly stable

. .. since 1993. Emissions of the CFC substitutes HFC-134a

and HFC—152 have risen substantially in the paaf

3 years, fromabasetotal -of less than 0.001 million -
'me{nctonsm1990(FigureBG) HFC-134a became the-

standard automobilé air conditioner refrigerarit in 1994,

~~HFC-152 is growing rapidly, but it has a relatively Iow

~”

’lobal warmmg potenhal of 140. . oy

)

The pnm:lpal quant:.ﬁabla source of PFCI: is as a

fugitive emission from aluminum sxneltmg Alummum -
smelting rebounded in 1996, after declining in the early’

- 1990s, increasing the estimated emissions of PFCs. In
recent years, several PFCs have found markets in the -
semiconductor industry, but it has proved difficalt to -

‘obtain reliable inrormation about sales and consump-

~ tion, other than that the numbexs are n:latxvely smalL
- Another compound mcluded in this category is aulfur Do

" hexafluoride, which is used primarily as an insulating
" gas in-electrical switchgear. The amounts used are
©  uncertain but appear to be quite small (around.1,000

4

metric tons. per year); however, sulfur hexafluoride has "
| an extremely high global warmmgpotmbal (around -

_25(1)0), and, hence, even small emissions have dis-
proporumate consequencs. e

Crltena Pollutants

Cntena pbllutants (carbon mOl\Odee nitrogeri. oaddes -

and nonmethane volatile organic compoynds) are reac- - . -

ihitive gases that usually decay quickly in the atmosphere. *
“hey are not necessarily greenho

use gases ﬂ\emselves,'
“but ‘they ¢an promote atmosphenc chemical reactions
that create tropospheric ozone, which. is :a ‘potent
greenhause gas. Because the. ozone—aeatmg affect of

. mmlmmﬂmmmodmdmhm” G lnlhel 19% _ x.m'; -_. Lo

'Exéa&ivé Summary o

Flguro ESG U.S- Emlsslons HFCB, PFCs,
Suﬂur Hexaﬂuor!do. 1980-1996

16-'Z

FC-23

Milflos Metrlo Yans Carbon Equivatent ©

1985 1990 1996

' Source: EIA estmat&c doamemedmCMpterSofﬂus..'

eport.

these gases varies wﬂh bcal atmosphenc condxt:ons 1t"‘ o

‘lsnotpossi'bletocomputetheueffecudnecﬂy ‘As pre~
and emxssionswx!lgrowrapxdlyasCFCsamreplaced T
. throughout the automobile fleet. Consumption of ;.

cursors to urban “smog,” umreuuss:onsaremgulated" .

xinder the Clean, Air Act. The prinéipal ‘sovrce of emis- .+
. sumsofcntenapollutants:s&\ecombushonoffossﬂ._f__-
. fuels, parbculady in motor vehxcl&s. ST :

:.'Accordmg to. estxmates from the U.S Envxronmmtal A
Protection Agency. national-level emissions of carbon -

monoxide have been declining since the late 1970s

_ (Figure 1:'57) E:mmnons of noumethane volahle orgamc

-Flgure ES7. us. Emieslons ol Selechd

. anna Pollutants 1930-1995'
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* QuaRly Planning and Standards, National Alr Pollutant Emis-- -
. sion Trends, 1900-1995, EPA-454/96-00T (Research Ttianglq :

Park. NC Odober1996) Tables A-1-A-11 pp A-2-A-16
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compounds and nitrogen onda have been essentnny '.-WD’CCrecommmhdudmgenusswnsandsequﬁ.

. und'langedmrecent years. . - T hahonfmmhmdused\ansmmnnha\al inventories,

T e Tt and the U.S. “National Commuinication®” fortheFrame— '

. . - work Convention- follows - this practlce. The . EIA
. however, has’ elected not to ‘include- carbon |

Land Use 'SSUQS . ' tration’ from forestry ‘in. its “total”. ‘estimate of U.S N
_ _em:ssmns,forﬂsefoﬂowmgreasams: o :
IChangesmlandusecana!sohavelxrgedwughdxfﬁ—- | e There is insufficient informatic todete iethe'_
. cult to quantify, effects on atmospheric concentrations . .
. exhent.:fanyolyeab—ho—yeardungsmanthro—_
. ofgmerﬂwusegascs.lntheUmtedStates,ﬂleexpansion o of carban. Cheinges in nati
of forest lind and the growth of existing forests ‘are pogenic sequestration ges on-
. al sequestration rates can b estimated only at 5-
responsible for removing large amounts of carbon from -
. yearmmalsmwmtsdmatezsmamual_-
the atmospheére. Several studies of carbon sequestration )
- -+ avemage for. the period 1987-1992; new data will
- in US. forests suggest that in the late 19805 and early . = i i]ll 1998 ﬂ1e1992&1997
1990s, some 111 to 238 million metric tons of carbon | - a e.in, memg
'.wassequ&stered annually, eqmva]cnttoabouisto 7. period. .
percent of US. anﬂ\mpogemcwbonmmons. How- - -‘memagmtudeofthesequslnbmesumatemsub-,
ever, considerable uncertainty is associated with this .~ - ‘ject to considerable uncertainty on'several counits.
. cst:.mate—partxcularly wnh the amount of carbon . Thelargest source of uncertainty: is the amount of
sequestered m fmest soils.". : ) . C cazbon sequ&secn:d annually in fox!st soils. "

-~

3R-A-Bndseymdl.s Heﬂﬂ\."CarbonChangeshU.S Pqnsts LA, loyte(ed.) ng:mmwm ‘
(Fort Collins, CO-USDAFomstSewice.GenemlTednnalRemeM-ClRm 1995). - G
4us. EnvimnmmhlhotechonAgatcy Iuwutwy gfu.s GremlmuscGasEmss:mmdSmk::lSQO—IQ% EPAaso-R-ea-ou (waslun

DC, Sepbember 1994). P- ES-?. .
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Assistant Secretary of State for Oceans and
International Environmental and Scientific Affairs

ington, D.C. 20520 5’[
Washington, D.C. ﬁ 7
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FAX MESSAGE Date:__ October 14, 1997

TO: Janet Yellin FAX NO: 395-6958

White House/ CEA
TO: Peter Orzag FAX NO: 456-2223

White House/NEC
To: Toded Stern FAx pNo: 45¢-22.158

White Housa

Asst fflt-'levd‘) Sta bt Se:r.‘hr:_
FROM: Melinda Kimble FAX NO: 647-0217
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s
L / .

See Attached.
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¢° "RICHAAD G, LUGAR, INDIANA 1QSEPH R. BIDEN, Jr , DELAWARE
PAUL COVERDELL, GEORGIA PAUL 5. SARUANES, MARYLAND
CHUCK HAGEL, NEBRASKA CHRIGTOPHER J. 0ODD, CONNECTICUT
GOROON M. SMITH, OREGON JOHN F. K§RAY, MAGSACHUSETTS . ;
CRAIG THOMAS, WYQMING CHARLEE §. ROBD, VIRGINIA [ [
ROD GRAMS, MINNESOTA RUSBSELL D. FEINGOLD. WISCONSIN “lt mtw ? Ena t[
JOHN ASHCROFT, MISSOURI DIANNE FEINSTEIN, CALIFOANIA
BALL FRIST, TENNESSEE PAUL D. WELLSTONE, MINNESQTA
SAM BROWNBACK, KANGAS COMMITTEE ON FOREIGN RELATIONS
JAMES W. NANCE, STAFF DIRECTOR
EOWIN K. HALL, MINORITY STAFF DIRECTOR WASHINGTON , DC 20510-6225

October 1, 1997

The Honorable Madeleine K. Albright
U.S. Secretary of State

2201 C. Street, N.W.

Washington, D.C. 20520

Dear Madam Secretary:

It has come to our attention that the Luropean Union (E.U.) has proposed an amendment
to the rules of procedure of the United Nations Framework Convention on Climate Change
(FCCC), which would permit partics to the FCCC to adopt protocols by a three-quarter majority.
If such a voting procedure were in place we fear that parties could approve new commitlments at
the Third Conference of the Parties without the support of the United States when the conference
convenes in Kyoto, Japan in December.

Under the current rules of procedure, consensus is required for the adoption of a protocol
to the FCCC. We believe that this procedure provides the United States with the necessary
leverage to ensure that an agreement is reached that adequatcly proteets U8, interests. 1f
adopted. the E.U. proposal would cause an even more dramatic shift in these critical negotiations
away from the interests of the United Siates.

We also raisc additional concerns regarding the procedure for Senate ratification of any
legal instrument that comes out of Kyoto. As you will recall, the Committee stated in 1992, in
Executive Report 102-55 (which accompanied the resolution of ratification for the FCC C) that:

.. a decision by the exccutive branch to reinterpret the Convention to apply legally
binding targets and timetables for reducing emissions of’ greenhouse gases to the
United States would alter the “shared understanding™ of the Convention between the
Senate and the executive branch and would therefore requirc the Scnate's advice and
consent,

The Senate is on record as having rejected legally-binding tarpets and timetables as an
acceptable provision of the FCCC. We helieve that any effort (o amend the FCCC in this regard
would alter the “shared understanding” of the Senate when it gave its advice and consent to
ralification of non-binding targeis and timetables in 1992, and would require the Administration
lo resubmit the entire amended FCCC to the Senate for its advice and consent.

,!: .-5 i -G AL
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Madam Secretary., we seek your assurance that the United States will reject the EU
proposal - as well as any cffort to amend the FCCC rather than negotiate a new Protocol - if the
Administration chooses to support legally-binding targets and timetablcs for reducing emissions -:-
of greenhouse gases.

Sincerely,
JESSE HELMS ROD GRAMS CHUCK HAGEL
Chairman Chairman Chairman
* Committee on Subcommittee on Subcommittes on

I'oreign Relations International Operations International Economic Policy
g p \
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Proposal on QELROs
by the Government of Japan
September 29, 1997

1. As the president— designate of the COP3, the Government of Japan
proposes 5% as a base reduction rate for deciding a reduction target for, each
country on the premise that the following conditions from @) to () are
accepted. The base year of this reduction is 1990, The target period for the
reduction is five years from 2008 to 2012 (the first budget period).

(1) Green house gasses covered by this proposal include carbon dioxide,
methane and nitrous oxide.

(2) As the quantified target includes a portion prescribed by future
technological development and changes of energy situation and industrial
Structure, etc. which are uncertain factors not foreseen at present,
compliance 'clauses in regard to this portion should have "certain
flexibility. Formulation of this flexibility has to be stipulated in" z
protocol or another legal instrument. In any case, the emissions of any
country shall not exceed its emissions in 1990.

(3) The target for an individual country is differentiated by emission per GDP,
ernission per capita and population growth:

Countries with the following conditions may apply any one of the
following Alternative Reduction Rates:
(@) For a country of which emissions per GDP in 1990 (A) are less
than the emission per GDP of all Annex I countries in 1990 (B):
Alternative Reduction Rate (%) = 5% X (A/B) _
(b) For a country of which emissions per capita in 1990 (C) are less
than the emission per capita of all Annex I countries in 1990 (D):
Alternative Reduction Rate (%)= 5% X (07/0) BN
() For a country of which population growth from '1990 to 1995
exceeds the population growth of all Annex I countries for the same
period, the higher growth of population should be considered in
deciding the target of the country. Concrete formulation of this
alternative reduction rate is to be developed.

2. Banking, borrowing, emissions trading and joint implementation
should be adopted under certain conditions. '
3. Emissions for the second budget period shall not exceed those for the

first budget period. More sophisticated method of differentiation should be
applied for the second budget period.
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