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

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

A; Some models may suggest that, but only by ignoring several key elements of the 
President’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 energy-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 dow^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.

Q: 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?

A: 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.]

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

A; 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.

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

A: • 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.

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

A; • 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.

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

A: 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 5 years - substantially more than 
current funding for the climate change action plan. Activities under the Climate 
Change Action Plan are estimated to reduce C02 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 early credit program of appropriate 
rewards for those who take prompt early action.

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

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

A: 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 C02 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 
Pre.sident’s three-.stage plan includes substantially more funding than the Climate Change 
Action Plan -- and thus could produce substantially more reductions in carbon emissions. 
[390 million metric tons of C02 reductions are needed in 2010 to move from business-as- 
usual to 1990 emissions levels.]

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

A; • 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.

Q: Will the President or Vice-President go to Kyoto?

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

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

A: • 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.

Q: 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?

A; • 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 ail 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.

Q: What happens if there is no deal in Kyoto?

A: • 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.

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

A; • 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 bv 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 regulcir 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. $5 Billion in Tax Cuts and Federal R&D: To spur energy efficiency and pncourage 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 fiael 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 irmovations 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 targets.

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

• Guided bv 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 US. to propose last year that a new agreement set binding 
limits on emissions. The proposed US. 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 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.
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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
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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
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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. 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 SO­
SO 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 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
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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 interarmual climate variability, including study and prediction of the El Nino 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.

• 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.

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.

• 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 
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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.

PNGV 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.
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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 (PNGV): 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.
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What is PATH? We are working to develop a partnership for 2P‘ 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.
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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 sueh 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 eneourage 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 pereent 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 effieiency 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 
earbon 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 aehieving the vision. Visions typically 
foresee annual energy efficiency improvements of 1.0 percent to 1.5 percent for two decades.
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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 doeumented 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.
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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 priees.

High Efficiency Cars And Light Trucks'. The goal of the President's Partnership for a New Generation 
of Vehicles is to produee cars that are three times more efficient than current vehicles with no 
compromise in size, safety, eomfort 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 trueks. These 
teehnologies 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 truek typieally 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 
cellulosie waste (sueh 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 emissions 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 consultations 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

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

A; Some models may suggest that, but only by ignoring several kev elements of the 
President’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 ener|y-efficient, improved Federal procurement practices, establishment of 
a new level of excellence for Federal building construction and renovation, and 
partnershipalo 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 dowiTpayment 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.

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

A: • 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.

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

A: • 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.

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

A: 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 5 years — substantially more than 
current funding for the climate change action plan. Activities under the Climate 
Change Action Plan are estimated to reduce C02 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 early credit program of appropriate

. rewards for those who take prompt early action.

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

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

A: 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 C02 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 
President’s three-.stage plan include.s .substantially more funding than the Climate Change 
Action Plan — and thus could produce substantially more reductions in carbon emissions. 
[390 million metric tons of C02 reductions are needed in 2010 to move fi'om business-as- 
usual to 1990 emissions levels.]

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

A; • 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.

Q: Will the President or Vice-President go to Kyoto?

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

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

A: • 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.

Q: 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?

A; • 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.

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

A: • 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.

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

A: • 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.

Q: What happens if there is no deal in Kyoto?

A; • 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.

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

A: • 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 solidfoundation 
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. $5 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-lndustry 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 fi-om 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 vvill 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 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-yyin 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 vrill 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 US. to propose last year that a new agreement set binding 
limits on emissions. The proposed US. 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 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 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. ImprWe 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. 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. Buildingjbr 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 SO­
SO 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 ftmding 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 Nino 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.

• 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, aind 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.

• 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 Statesjc.urrently 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.

PNGV 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 
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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 \vith 
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«feD, 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 (PNGV): The fuel cell 
breakthrough was accomplished as part of President Clinton’s PNGV initiative, an irmovative 
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 2P‘ 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
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
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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 Deyelopment: 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 EfTiciencv Cars And Ji^ht 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, 
vvith 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 fimding, 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 emissions 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 consultations 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. ----



EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON, D.C. 20502

20 October 1997

MEMORANDUM FOR GENE SPERLING 
KATIE MCGINTY 
JANET YELLEN 
TODD STERN 
DAVID SAND ALOW 
PETER ORSZAG 
JEFF FRANKEL

.TAP
AM
O'A

FROM: ROSINA M. BIERBAUM

RE: HEADS UP ON C02 EMISSIONS STUDIES
^i#iti^L^i^HiilH,^:^l^,if*****************************************************************

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 
economic benefits.”
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Return to 199Q
The Cost of Mitigating United States Carbon Emissioos in the Post-2000 Period

James A. Edmonds 
Son H. Kim

Christopher N. MacCracken 
Ronald D. Sands 
Marshall A. Wise

Pacific Northwest National Laboratory

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 economics of 
the Former Soviet Union and Eastern 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 that additional measures were required to implement the ultimate objective of the 
FCCC, “/o stabilize the conceruration o/greenhouse gases in the atmosphere ai a le\>el which 
would prevent dangerous anthropogenic interference with the climate 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 I 
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 mi^t be emplo>ed to achieve a variety of targets in tlie post-2000 time frame.

We begin by describing our general approach and the variety of policy runs to be considered. We 
then review some of the necessary' assumption.s for this exercise, 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, Czschoslovakia, 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, Ijicrainc, United Kingdom of Great Britain and Nonhem 
Ireland, and the United States.
^ In the United States, efforts were undertaken by the Interagency Analjtical Team, and results were 
summarized in United States Government (1997). The Second Generation Modeling team was one of three 
modeling teams which participated in the evaluation of potential 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 economy. In each 
scenario, emissions 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 levers, 
and emissions targets in 2005 are half-way between year 2000 emissions and the target emission.s 
level required in year 2010. Figure I shows United Stales emissions paths for the four scenarios 
as well as reference emissions.

Ml 990 Emissions from Annex I regions must be no greater than 1990 emissions levels
beginning in the year 2010.

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

M1990-10% Emissions from Annex 1 regions must be no greater than 10% Itclow 1990 
emissions levels, beginning in the year 2010.

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

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

The.se mitigation policies were run under three emissions trading regimes; independent emissions 
mitigation, Annex I joint mitigation, and Annex I mitigation with global permit trading. In the 
independent emissions mitigation case, each Annex I region must individually reach the suted 
emissions target without any trading of permits across regions. The Annex I jomt 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 mitigation and global permit trading regimes 
result in a single Annex 1 or global permit price common lo all regions in the market for carbon 
permits.

In none of the above scenarios and trading combinations are non-Annex 1 regions forced to 
constrain their emissions. No mitigation targets or emissions trajectories are iir,posed on those 
regions. Under the global permit trading regime, non-Annex T regions participate in the market 
for carbon permits only when it is to their economic benefit to do so. tHicsc 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 arc currently below the benchmark year of 1990. Two approaches to perm it allocations 
for EEFSU regions have been discussed in recent months. The first allocates permits based on 
the stated policy scenario (e.g., M1990 allocates permits based on 1990 emis.sions level) so that 
permits are allocated to EEFSU in the same way as they are to other Annex i regions. Because of
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the decline in emissions in those regions from 1990 to 1995. however, this approach results in 
‘paper credits’ equal to the difference between the lower post-1990 emissions and the policy-level 
(i.e., 1990) emissions being granted to EF.FSU. For example, the FSU’s baseline emissions level 
in 2010 is 836 TgC, significantly lower than its 1990 emissiotis!of 1050 TgC. If granted permits 
equal to its 1990 emissions, the FSU would have 214 TgC worth of permits more in20i0than its 
projected emissions, giving the region 214 TgC worth of pennits 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 bastiline emissions 
because emissions in the policy years rtever recover to 1990 levels.

For the purpose 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 that tfie 
stated Annex I emissions targets are achieved in both the independent mitigation and permit 
trading scenarios.

APPROACH

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

Table 1. Regions in the SGM

i Annex I Non-Annex I
1 United Sttites China
1 Canada India

Western Europe 1 Mexico
Japan j South Korea

Australia 1 Rest of World
Former Soviet Union !

Eastern Europe !

While carbon emissions in most regions are anticipated to increase over time, this is not true for 
the Eastern Europe and Former Soviet Union Regions. Emissions in these regions have declined 
since 1990.

Each of the four emissions mitigation scenarios defines a .set of emissions rights for the /Vnnex I 
regions. Carbon taxes are used to constrain emissions for the cases of independent emissions 
mitigation, Annex 1 joint mitigation, and Annex I mitigation with global trading of emissions 
rights.
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In the independent case, each Annex I region meets its own emissions targets independently. A 
time series of carbon taxes is determined for each region to reduce emissions ti> 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 I emissions target. However, regions that emit more carbon thaji their emissions 
rights must pay the other Annex I 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 I reference emissions and Annex 1 emissions rights.
The SGM is used to determine a global carbon tax just large enough to meet the global emissions 
target. This global carbon tax turns out to be lower than the carbon taxes requived 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 1 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 scenario; time 
series 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 energy 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 electricity, 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 sub-sector. 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 years for hydroelectric 
power. The rdativjs size of each production .sector and subsector is shown in Table 2.
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Table 2. Producing Sectors in the SGM

Producing Sector
Gross Output in 19^5 
(millions of 1985 $)

1 Agriculture 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
c. coal 85,930
d. nuclear 21,370
e. 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 ^vords, the SGM solves for the set of prices for all 
markets (or sectors) in the modeled economy so that demands and supplies 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 market] through the 
market-clearing process. For example, a change in the demand for coal 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 arc also solved by the SGM as part of the market equilibrium. 
Specifically, the SGM finds the carbon price such that, given that market-clearing 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 Taxea 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 recycled. For this 
exercise, we assume that ail carbon tax revsnucs are recycled back to consumer:; through a lump- 
sum government tansfer.

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 a 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 n base year of 
1985. Each regional model operates in five-year time steps through cither 2030, 205(1, or 2100. 
Often, the models were developed in collaboration with experts from that country. It Is possible 
to run all of the regions simultaneously in a global model with international 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 opei-ation. For each SGM region, all produced goods are classified as being 
tradable, nontradablc, or traded at a fixed quantity. When SGM regions are operated 
independently, a fixed world price is assumed for each tradable good; regions rnay 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: 

Fixed World Price; 

Fixed Trade Quantities: 

Nontradables;

everything else (price always equals 1) 

crude oil

agriculture, coal, nuclear fuel, refined petroleum, electricity 

distributed gas, laud, 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 fi.xed at 1 for all time periods. This ‘everytliing 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 2005.

Given a trial set 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 pern'its.

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 w’ill be buyers. After 
trading permits, all regions must hold permits equal to the domestic level of carbon emissions.

All regions are still subject to a period by period balance of payments constraint. The model does 
not allow borrowing to pay for carbon emissions permits. Imports of permits mr st 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 market?. .Also, world markets can be 
created for goods that weie traded in fixed quantities in the singl^reglon mode’.

All of the scenarios described in this paper were run in the second mode, global with partial 
market clearing. This mode was chosen for two reasons The first is that we w=re asked to 
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 worlil oil market would 
not be allowed to clear in the model. The second reason is that model results aie often easier to 
interpret when some variables in tlie model remain fixed overtime. 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.

Data 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 Descriptions

Economic data include input-output tables and supplemental information from the national 
income accounts. Population projections were obtained 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, a model concerned with quantities of carbon emissions must also be 
concerned with quantities of energy. An input-output table, by itself, is not sufficient 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 emissi<»ns. We combine 
economic input-output tables with energy balance tables to create a hybrid input-output table with 
units of joules for cner^ products and real dollars for all ether 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.

RF-PERZNCE CASE .AND CALIBRATION

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 creating an acceptable reference case before running any 
of the mitigation scenarios.
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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 
Annua) Energy Outlook 1997 (AE097). Since AE097 projcctS;only up to the year 2015. 
projections beyond 2015 are SGM model results and are not calibrated to any other established 
projections. Projections of carbon emissions, population, GDP. primary energy consumption, 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 1996 (WE096). 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 international crude oil price trajectory from the AE097 
was used as an exogenou.sly set price. Prices for all other fuels and goods in the model were 
determined endogenously.

The general calibration procedure is to first match GDP grow-ih b>’ 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 consumption by applying f;iel-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 total 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 I.

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 AE097, 
United States population grows from 250 million in 1990 to 323 million in 2020. This represents 
an annual population growth rate of 0.85 percent per year.

GDP for the United States was matched to AE097 projections by changing the total factor 
productivity parameter for the ‘everything else’ sector. Beginning with the 1993 GDP of 6.1 
trillion dollars, the economy grows at 2 percent annualiy to reach 10.6 trillion dollars by 2020.

Primary Energy Consumption

Total primary energy consumption from 1990 to 2015 was calibrated to be within 2 percent of 
projections from AE097. Primary energy consumption by fuel is shown for the United States in 
Figure 2. Energy consumption rises from 86 EJ in ! 990 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 fuel by 2020. Coal is the third largest .source of 
primary energy and its consumption grows steadily at slightly l^ss than 1 percent per year. 
Nuclear energy’s contribution to primary energj consumption declines, while energy' from 
renewable sources increases with time.

fFigure 2. Primary Energy Consumption - United States Reference Case]

Primary energy consumption does not grow as fast as CDP, which implies that the erergy-GD? 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 AE097. SGM tofr-l electricity 
generation results are higher than the AE097 projections by approximately iO percent. 
Electricity generation from natural gas is the reason for the higher result. Total electricity 
generated in 1990 is nearly 11 EJ, which grows at 1.5 percent per year and expands to 17 £J 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. In 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 coal 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 natural 
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 th^verall demand for 
electricity decline with time as existing power plants are retired and no new additional plants are 
constructed. Renewable energy sources for electricity generation include hydrotdectricity, 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 12-region version of the SGM, di.scussion 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 to 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 mast 
reach SI 08 per metric ton of carbon to reduce United States emissions to 1990 ievcls in 20IG. 
This price increases significantly with the tighter constraint imposed under the M1990-I0% case. 
Permit prices in the M1995 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 Meet Policy Goal 
Eastern Europe & FSU Allocated Reference Case Permit 

(1992 USS per Metric Ton of Carbon)

Independent
Mitigatioa

2010 2020

Annex IJoint 
Mitigation

2010 2020

Annex 1 Mitigation with 
Globa Trade

2010 im
M1990

M199(H-l<)Vr
108 170

W 58 16
38M1990-10% 260 109

M1995 106

Permit prices fall as more regions are included in the market for carbon permits. In the 
independent emissions mitigation case, carbon emitters in the United Status may undertake 
emissions mitigation options available only within the United States. In the Annex 1 Joint and 
global permit cases, however, regions are included that have mitigation options with significantly 
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 meeting emission.^ 
targets has a significant impaa on costs as well as permit prices.

Permit prices tend to increase over time as it becomes more expensive to reduce emissions to the 
desired goal. Increasing population in the United States, and the economic growth that 
accompanies 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 emit more than its allocated permits alone would 
allow. Figure 4 shoves United States emissions 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 I 
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 costto the region.
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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 consumption by 16 percent relative to the reference 
case. Primaiy energy consumption of coal drops by 57 percent while consumption of crude oil 
drops by 12 percent. Consumption of natural gas increases by 1 percent due to fuel switching. 
For reductions in primary energy consumption by fuel, refer to Figure 5.

[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 Ml990 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 Ml990 case.

Cost Calculations

A very convenient way to characterize the response of any SGM region to a 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 emissions

[Figure 6. Marginal Cost of Carbon]

The marginal cost curve is used to calculate one measure of cost tliat we will call the direci cost. 
For any level of carbon emissions mitigation, tlie direct cost is defined as the area under the 
marginal cost 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 arc shown at five-year intervals through 2020 as a percentage of GDP. These 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 M1990 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 M1990 cost line in Figure 7. In 2010, costs arc reduced somewhat with Annex 1

11 -
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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 cases are different than In the indept ndem 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 permits. A 
breakdown of these two cost components is shown for the Ml 990 Annex 1 trading case in Figure 
9, Direct cost is roughly half of the net cost. The remaining cost, the differencii between the 
‘direct cost’ and ‘net cost’ lines in Figure 9, is the value of emissions permits that would be 
purchased fiom other Annex I countries.

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

DISCUSSION

Several important issues have arisen durmg the development and operation of the SGM. In this 
section, we summarize some of the insights gained fiom our modeling activities. First, economic 
costs depend a great deal on our assumptions about future carbon emissions. Second, several 
measures of cost are available from the SQM. Third, the distribution of costs among countries in 
a system of global permit trading is sensitive to assumptions on exchange rates as well as the 
initial 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 emissions 
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 potentuil sellers of 
permits, especially Eastern Europe and the Former Soviet Union.

Among the Annex I countries, projecting future carbon emissions is especially Lnceitain for 
Eastern Europe and the Former Soviet Union. Of particular importance is when emissions in 
these regions will once again reach 1990 levcis. If this point is reached before 2010, then we 
model EE and FSU Just as any other Annex 1 country. If this point is reached after 201C, then 
emissions restrictions are not binding in £E 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
firRt 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
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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 sell 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 acti\ity 
(such as GDP) or on economic welfare (such as real consumption). There are many reasons why 
the change in GDP (or real consumption) is different than direct cost net of transfer payments. 
These other components of cost include the effects of pre-existing distortionarj ta.\es, changes in 
terms of trade, and how tax revenues are recycled. In addition, raeasurejnent of GDP (or real 
consumption) depends on the choice of index and base year used to construct tliat index. This 
reflects real world problems in constructing a quantity index for GDP when 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 rates, in local 
currency per U.S. dollar, are three to five times the corresponding exchange rate based on 
purchasing power parity. A global permit price of S100 per metric ton translabjs, at market 
excimnge rates, into a much higher relative price in the developing countries thin in the United 
States.

Exchange rates based on purchasing power parity are usually used to compare income levels 
between countries, but market exchange 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 should 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 tc borrow between time periods; trade must balance during each 
time period. Buyers of permits must export more of other goods to pay for tlie permits and 
adhere to a balance of payments constraint.

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 pemiifs, and the method 
of revenue recycling. ___
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if purchasing power parity exchange rates were used instead of market exchange rates Ibr the 
developing countries, then any given world permit price would translate into a tower carbon tax 
in that country's local currency. For global trading cases, this would increase die 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 allocated 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 target. The model would then 
report a lower permit price for the trading cases, and a lower cost to the United State.s.

In this study, we assumed that all revenues from a carbon tax w'ould 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 Hist, regardless 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 scenai ios where the 
United States met its mitigation targets without international trading of carbon permits.

Each region in the SGM can be characterized by a marginal cost of carbon curv-3, a.s 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 to 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 
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Figure 3. Energy-GDP Ratio 
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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 6. Marginal Cost of Carbon
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Figure 7. Cost of Emissions Mitigation
No Trading
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Figure 8. Illustration of ’Where’ Flexibility 
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Figure 9. Cost Breakdown 

M1990 Annex I Trading Case
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Adam Markham 

17 October 1997

Policies and Measures to Reduce CO2 Emissions in the United States

WWF Climate Change Campaign

1250 Twenty-fouitti Stieet, NW 
Washington, DC 20037 
Tel: {202) abl-83SS 
Fax: (202) 331-2391
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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 wc 
briefed you a couple of weeks ago, and a detailed new study on emissions reduction policy options, 
costs 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. Cumulative net economic benefits are calculated at more than $278 billion 
tlirough 2010.

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

Renewables content standards 
Pollutant emissions cap and trade schemes 
An advanced vehicle initiative 
Investment tax credits 
Regulatory reform 
Market trartsfonnation incentives 
Appliance and building standards 
Biomass cofiring expansion

Detailed parameters for these policies and measures were used as inputs to the Energy Information 
Administration’s National Energy Modeling System (NEMS), and additional analysis carried out lo 
compensate for some of the limitations of NEMS;
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It is worth noting that to get the 10% reduction by 2005 requires the incremental costs to be S60/ton 
of COj. If, for example, an 8% reduction is the goal, the marginal costs would be significantly 
lower. It shoufd also be noted that it would be possible to achieve the same cumulative emission 
reductions by 2010 without going so deep in 2005. perhaps at lower overall costs and lower 
marginal costs.

This report is in its final pre-publication stage, and we expect to release it early next week. I wanted 
you to see at least 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 polling carried 
out in the first week of October, in which wc tried to clariiy whether Americans feel that developing 
countries should be required to commit to emission 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 fte 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 C02 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 unequivocally reported that in order to 
prevent global climate disruption and its attendant ecological, economic, geo-physical, 
demographic and political consequences, it is necessary to stabilize atmospheric 
concentrations of greenhouse gases well below the levels 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 releas^ 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 economically 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 
economy relative to the present energy-intensive and fossil-based path. TheriJS can achieve 
this by implementing an ambitious set of targeted policies, beginning in 1998, which would 
overcome market and institutional barriers and stimulate more rapid 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 and a 
basis for the much deeper long-term cuts that arc 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 et al 1996) and Japan (Morita et al 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 - Energy Innovations:
A Prosperous Path to a Chan Environment (El 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 emissions 
reductions, in the time frame proposed by the Alliance of Small Island States (AOSIS).



I. Introduction and Summary 

Background

At the 1992 Earth Summit in Rio dc Janeiro, signatories to the Framework Convention on 
Climate Change committed themselves to achieving ...stabilization of greenhouse gas 
concentrations in the atmosphere at a level that would prevent dangerous interfere.nce with 
tlie climate system. Since that titne, 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 discernible impact on global climate (IPCC 1996).

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 developing world releases about 2 billion tons (at about 0.5 ten 
per capita). Adequate response to the threat of global climate change will require stabilizing 
annual global carbon emissions at least 60 percent below current levels. However, under a 
business-as-usual future, in which no special attention is 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 to historic 
industrial development, which have nearly saturated the atmosphere's capacity to absorb 
additional carbon without inducing large-scale climate change; and the current imbalance 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 maaer what action developing countries take-, the chief consideration 
affected by developing 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 Mandate.

The upcoming December, 1997 Conference of Parties to the FCCC in Kyoto offers a pivotal 
opportunity to make concerted progress low-ard this goal. 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 in greenhouse gas emissions to 20 percent below to 1990 emissions 
by 2005, a reduction target already adopted by some nations as their individual targets but 
argued by others to be unrealistic (Blok et al 1996).

The present study, along with parallel studies for the European Union and Japan, has been 
commissioned b>' the World Wildlife Fund (WWF) to develop a set of^oncretc policies and 
measures for emissions reductions that could realistically approach the AOSIS’ proposed 20 
percent reduction target by 2005. Although very little time remains to achieve rjiis, 
especially as current levels of ernissions exceed considerably the 1990 benchmark, it is also



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

This study has sought to identify policies and measures that (1 j achieve significant carbon 
emissions reductions quickly, (2) are cconotnical 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 deeper long-term emissions 
reductions required for climate proteaion.

Methodology

The analysis reported here builds and expands upon Mnergy Imovations: A Prosperous Path 
to a Clean Environment (El 1997), a collaborative effort recently released by tlic Alliance to 
Save Energy, American Council for an Energy-efficient Economy, Natural Resources 
Defense Council, Tellus Institute, and Union of Concerned Scientists. The aim of £/w^as to 
formulate and model 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 energy. The £/methodology, which we have adopted and extended for 
the present study, consisted of translating 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 (EIA 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 sectors reviewed the detailed specifications used in 
NEMS and refined them as appropriate. This report borrows heavily from the original EJ 
study, which w'as peer-reviewed ’oy many leading US energy analysts.

This analytical approach is based on an integrated model that simultaneously considers the 
entire set of policies and models the direct impact of each policy along with the interactions 
among them. As this analjlical approach yields results that are comprehensive and 
integrated, it is necessarily difficult to unambiguously 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 
policies, 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 individual policies or groups of policies.

The baseline scenario considered in this study is essentially a "business as usual" projection, 
which was derived from the baseline scenario in £/by using updated fuel 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 El.)

The policy-driven scenario developed in El (dubbed the Innovation Path it; that report) 
projects carbon emissions to fall below the 1 WO benchmark by 6 percent in 2005 and 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 Innovation Path, carbon emissions 
were projected to conttnue 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 Path are 
roughly as effective as those developed for the European Union (EU) study commissioned 
by WWF (Blok 1996) - each achieving a 19 percent reduction in emissions relative to its 
own baseline scerrario projections for 2005. The lower reductions relative to 1990 found in 
£7 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 carbon emissions reductions. The key 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 achieves 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 environmentally sustainable future. The sector-specific policies and 
programs would guide the economy toward more etflcient, 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 
renewable resources for electricity and motor fuels, through credit-trading market 
mechanisms.

• pollutant emissions caps, which would limit SO2, NO^, particulates and CO2 
emissions in the electric power sector through allowance trading systems

• biomass coflring expansion, w'hich would quickly establish a significant amount of 
renewable energy in the electricity supply sector without requiring substantial 
investment in new power plants

» on 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 tra\ e) patterns

• investment tax credits, which would speed the adoption of modem 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 a 
pace that makes improved eneigy-efficient and low-carbon technologies available more 
rapidly

• regulatory reform, to refine protocols and ensure market access, to fairly represent the 
economic and environmental 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 Climate Protection scenario are provided in 
the relevant sections below.

Results

Carbon Reductions

The Climate Protection scenario developed here builds on the original Innovation Path (El 
1997) by implementing additional and strengthened policies in each sector to achieve deeper 
carbon reductions in the time-ftamc 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 .

Tlie carbon emissions of the casclinc and Climate Protection scenarios are given in Figure I. 
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 
tlirougb more efficient technologies, processes and practices, in addition to decreases in 
carbon-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'sectors in proportion to 
their demand reductions.

PRELIMINARY: Figure 1 shows baseline scenario carbon emissions reaching 1567 million 
metric tons (MTc) by 2003 and 1634 MTc by 2010, increases of 17 percent and 22 percent, 
respectively over the 1990 carbon emissions of 1338 MTc. The Climate Protection scenario 
projects carbon emissions that decrease to 1203 MTc 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 tlirough 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; funher improvements in 
efficiency and greater reliance on alternative energy sources before 2005 are constrained by 
the slow capital stock turnover in the four sectors. Rather than implementing more 
aggressive measures that might incur substantial 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 emissions reductions 
needed to prevent global warming.

{Figure 2}
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TO: World Wildlife Fund

FROM, The Mellman Group

RE; Support For Unilateral American Action To Curb Global Warming

DATE: October 9, 1997

This analysis reports the findings from a national survey of 1,012 adults who were interviewed by telephone 
October 3-7, 1997. The study is based on a random-digit dialing (RDD) probability sample of ail telephone 
households in the continental United States which ensures that every telephone household had an equal chance of 
participating In the sun>ey. The margin of error for the sample as a whole Is +/- 3.1 percentage points a: the 93H 
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 not be at the top of the public agenda, 
Americans nonetheless believe global warming is real and presents a serious threat. Also evidetit 
in that survey was a clear demand for action on the part of elected officials to curb carben dioxide 
emissions. One piece of evidence for that public demand was the overwhelming support for an 
international treaty to reduce carbon enussions 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. Our latest survey was designed in part to test that argument.

The results are clear. A majority of Americans support unilateral action on the part of the 
United States to reduce its carbon dioxide emissions to help stop global wanning. There is 
strong support for an international agreement among the industrialized countries to reduce carbon 
dioxide emissions by the year 2005. Support for such an agreement is even stronger when 
respondents are told how much of the world's carbon dioxide emissions are produced by the 
United Stales, other industrialized 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 earlier survey described 
these proposals in ways some 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 limit and 
allowing countries to cut their own emissions or contribute to other countries’ efrort.s to do so.
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than suppott a similar plan for emissions reductions within the United States. However, neither 
proposal receives even majority support, let alone the overwhelming suppon found in our 
previous poll for regulatory action such as requiring cleaner burning engines in cars or requiring 
utibties 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 also 
substantially greater than the support for trading proposals,

Americans Support UnHateral 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

More Than Half V^ant The US To Reduce Its C02 
Emissions, Regardless Of What Other Countries Do

to yowown vkw:

7h# US «hog'd bke idien tp rdOUC* 
ocr COZ rcgirdlMVOf

wnatottipt coufitrlti do

Tho US shculd agrea to oof 
COZ *<wiaaiprtt «• bng aa Qtfitr M 

oo.^Vlaa «laoa^«a icduoatholra

Tne U9 a^auM only reduce
Gut COZ Bfraa oot otNf ind and

CdJfitrifta reduc«t'.ajr«

T>m u3 anouU iw tau any action 
lorfdtsa our COZ amitaioh*

Can't Know

)
71%

agree to reduce carbon dioxide 
emissions irrespective of what 
the developing countries do. 
Indeed, more than half of 
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 
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 emissions. The view that the United States should take action in tliis regard cuts 
across demographic and geographic groups, with those living in the West (65%) supporting 
unilateral action most strongly.

10% 20% 30% 40% 50% 60% 70%

Americans Support A Treaty Among The Industrialized Nations

A majority of Americans (57%) support an international trc3,ty to reduce carbon dioxide 
emissiens by ju.st the industrialized nalior*s (47Va strong suppen). A mere ten percent oppose 
such a treaty, while 34% are undecided. Another half cf the respondents were also told that 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 only 12% are opposed and 27% are 
undecided. ___



A Majority Support An International Treaty To Reduce 
C02 Emissions Among industrialized Nations

Support Romains Consistent When Respordcnts Learn How Much The US
Produces Compered To Other Countries

ntftrtb snnnra-ji* dOtNiaartat ena

2UH - 20%

4^\kf>9m

■ Support for a treaty among tlie 
industrialized countries to limit carbon 
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 say that this treaty is not 
global because developing countries 
don't have io reduce their carbon 
dioxide emissions at all."’

The other statement argued that:

"■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 global 
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 
emissions among industrialized 
nations, 13% oppose the treaty 
and just over a third (35%) are 
undecided.

Aftor Hearing Arguments On Both Sides, A 
Majority Continue To Support A Treaty Among 

Industrialized Nations

f*vor oppose don't 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% arc undecided. There is slightly 
more support for a similarly structured global proposal which would give countries the right to 
discharge carbon dioxide up to a limit and trade their emissions credits with one another. Forty 
percent (40%) of Americans support such apian, while 31?4 are opposed and 29% ai'e undecided.

Our earlier poll asked similar questions; however, these particular proposals were framed 
as allowing companies and countries to bid for the "rights to pollute” - what some regarded as a 
negative description of the proposals In this sun-^ey 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 31% oppose, 40% favor) is greater than for 
“pollution rights” proposals (within U.S. 57% oppose, 29?^ favor; worldwide 56% oppose, 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 dean energy (82% favor). They 
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 (Sl% favor).
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Preface
Title XVI, Section 1605(a) of the Energy Folky Act o£ 
1992 (anact^ October 24, I W) provides:

I46t laier than one yair 1^ the date of the atach : 
ment cf this Act, the Secretary, through Ae Energy ' 
btformation Mmimstratum, shdli depdop, based on 
data available to, and obtained by, the Energy /«- 
formation Administration, an fmwntofy tfOtena--
thnal aggregate emissions of each grtenh^ gas for
arch calendar year cf the baseline period of 1987 
through 2990. The Administrator tf the Energy

Information Administration shall annually update 
and dnalyte such inv^ory vsing aadkble data.
This subsection does not provide, any new data 
collection autiiority.

■ ,1he first report’m this seri«. Emissions of Greenhouse 
Cases 198^1990. was published in Septonber 1993. This
report—the fif* anitoal report, A5 required by law— 
presents the Energy Information Administration's latest 
estimate of emissions for carbon dioxide, methane, 
n^us oxide> aird other greenhouse gases.

,■■■ .

.....

1 . .

m
Eneroy Information AdmInMratlonr Emiaaion* of Graanhouae Oaaea in iha UnMad St^ 1996
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Executive Summary
'i,--

wanning wi& *e effect of carbon dioxide being e<]ual 
to if (see 'Units for Measuring Greenhouse Gases" on

X996. Greenhouse Ras emissions expanded more laj^dly Overall, GWP-weig^«^ emissions rose by 8-3 percent
TTo___ _ ®  iQQft between 1990 and 1996 and bV 3.4 percent between

In 1996^ U5. emissions of greenlkiuse; gases increased 
by 3^4 percent over 1995 emissions, ttie hi^w^ rate of 
increase in recerit years. Althou^ U.S. emissions have

10Q1 iiiifv<AT*K tt/v*s»1iai ftt

than U5. energy consumption in 1996, and the growth 
^f energy consumption (up 3.2 percent) otcee^ tiie 

growth of the US. economy (up Z4 perceiit). Three 
principal sources contributed to the growSt in US, 
greenhouse gas emissions:

♦ Energy conkimption increased more rapidly in 1996. 
than in recent years, buoyed b/ strong econonuc
growth and unusually severe weather^ Residential 
andcbmmerdalcaibondioxide-einissions(indud- 
ing their prorated share of dectric utility emisaons) 
e^anded by 63 and 53 percent, resp^vely-

• The rajiid growth of relatively low-carixm natural
'■ gas’eonsuroption, which has tended to-moderate die-
/ ■ ' j • growth of- total carbon choidde emissions in recent 

years by 'capping" high-caibon coal tise, slowed ^ ,
natural gas prices increased. Cbnsequentiy, electric

' irtilititt inet the demand for increased electricity
largely with coal-fired power generation.'Electric 
utility ■ carbon dioxide emissions increased by .4.7 
percent, divided between a Z4-perceni ri» resultmg 
from increased electricity sales and a 23-percent
increase resultog frail the use of fuels with hitler
caibon content ■

« Estimated emissions of. exotic gases, Sudi as hydrp^
7 fhiorocarboiis(HFCs),per£luorocaibans(PFCs),and 

. ■ . sulfiirhexafluoride—by increased. «nissions
of HFC-134a, the wWdy aocjepted substitute for
chkmjfhiorxxarbans (CFCs>--gj^ by more man 10 
per^t in 1996, thot^ ^toim very knv l^vds.

: Table ESI shows trends in emissions of ttie. piinc^ral 
gieeiihou% gases, measured in milUon metric tons of 
gas. h\ Table ES2; the'value shown for eardi gas is 
weighted by its global warming potential (GWP), vdudi 
is as a measure of, radiative, forcing.. This/amcept, 
developed by the intergovernmental Fand bn Climate 
Change (IPCC),^ provides a comparative measure of 

impacts of different greenhouse gases on global

between 1990 and 19% and by 3.4 percent between 
1995 and 1996. On a GWP-wei^ted ba^, caibon di­
oxide emissions adxamt for 85 percent of US. green­
house gas emissions (Figure ESI). While carixm dioxide 
emissions are growing, methane. and nitrous oxide 
eini^oris have been roughly stable.

Figure ESI.. U.S. Greei^touse-Gas Emissions 
byGa<1996

MiiUkNi Metric Tone Carbon equivalent

OAon

•: • V

other Carbor^toxWe 
22.1 (t.3%)

. - $ource: ElA estimates documented in thia report '

T^le ES2.dcdudte several radiatively in^poitant gases: 
tire ddteria pollutants carbon monoxide, nitrogen 
oxides, and particulates, as well as CFCs imd hydro- 
idiknnaaoiocaibons (HCT’Cs). .These gases have am^ . 
biguous eficKris. on climate, whidi are; difficult'" to 
quan;^. In addition, CFC& and HCFCs ate'spedfic^y 
exdiid^ from coverage under the intematipi^ diniate . 
tr^^, the Framework Convention cm diniate Qiange. • 
■^ee du^pteiB 1, 5, and.6 for discussioh delated to the : 
effc^ And emissohs of these gases.) —^

-'-'^Energy Infcwmation Administiation, Annual Ene^ Rtoirto 1996, DOE/EIA-4)384{%) (Vyashinghxv pc, July 1997), pp-5 and 367. ■ .

■■ ,Press,.1996). : . -:7 . - -

Energy Information Admlaistirationf Embriona of Graentrouaa Gases In the Untied Slataa 1996 ix
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The historical emissions estimates for ttie J989 revised fmin those in last jrea^s report (see the box on
th«m^ 1995 presented in *is i^rt are. in

Table ESI. Estimated U.S. EmM^ CFf Greenhouse Gases by Gas, 1909-1996 
(Million Metric Tons of Gas) ' •

1989 I 1990 I 1991. | tSg 1893 [lTO4 1995 P1996

Carbon Woxlde......v.... 5.=5.037.1 4,987.3 5.059.8 ; .5,175.9 ‘ 5^56.1 5,296.9 5.484.9

31.3'Mcltiane

NHfows Oxide .. .1........

Halocarbons and Minor Gases
CFC-11, CF012. CFC-113 ..

• ' • /I4CFC*22 i...... .
HFCs. PFCs. and SFg......
Methyl Chlofofarni . — .

Criteria PoUutahts
Carbon MorroxkJe ........
Nitrogen ^Txidca
Noniinethana VOCs . ....

. ' i
0.4

03
6.1

• I

93.5
^.1

21.7

31:6

0.4

0.2
oi
• v
OA

91JS 
20.9 
21.4

31.6

0.5

. 0 .2 
OJ

88.3
20.6
20.8

31.7 

0.5

OJZ
0.1

■ OJZ

803
20.7 
.20.3

30.8

0.5

?■’
0.1

W.4
21.1
20.5

31.4

0.5

OA.
0.1

89.8
21.5
21.1

305

0.5

0.1
0.1

83.5
19.7
20.7

30.9
0.4

0.1
0.1

NA
NA
NA

‘Less than 50,000 tons of gas. EsUmatod hydroiluoTOcibon. porlluorocarb9n. and suffur hexalluoride omtssfons combiiwd totaled 
0.008 ihiHion metric tons in 1989. nsing to 6l034 miffion metric tons in 1996. .

P = pre1iminarydata.NAsrio(ava2afald.-.-
Note: Data in this tabte am revised from the date contained iti the ptovkxjs EIA report. Bbisatohs of Greenfi™ Gases in the 

. United Sftitos 1995, DOE/E1A6s73^ (WssWn^on. bC..Octobor 1096): . ' • ^ A
Sources; Carbon dIoxWe. inemanc. nHrous Oxide emissions: El A esfimates described in Chapters 2,3. and 4 of ttw report\\ J 

' Halocaiborls and minor gases; 1990 and 1994 esfimates from the U.S. Environmental Piotectiori Agency, Inventory of U.S.
Green/iot«e Gas Ehi&stonsancf SSlfcR. 1990-rfiW. EPAt230-R-96-006 (WaBhCngton, DC, Ndvombor 1995). pp: 46^. Other years 
from HA efetlntoles dmxmbed In Ch^plw^ S ef thk report Crfterto p<MIutante: U-S-Cnvirtximeritol Pnrtecltofi Agency. Office o^
Quaiity Planning and Stohdaitte, Afciflbfja/AirPottite^ 1900-/9^ EPA-454/R-96^7 (Research Triangle Parte.

. NC, October 1996), Tables A-1-A-3. PP: A-2-A-16. . . ' •

1 r

Table ES2. U.S, Emissions of Graonhouse G^s, Based on Global Wanning Itatantial. 198d*1996

■C“. ■ - : .~T
1989. 1 '1990 1991. 1 1992 1 ..-1993 1994 ' .1 . 1995 1 P1996

^srbon *«.«* •> ,•«#«•• ♦"* ■* t • e ; 1,374 1,360 1,380 1,412 ' l.W ' .1^445 1,4^
179 181 181 182 177 T80 177 177

Nitrous OXkte , e . . e . . /e * ; . e d e . 38: • '-Sa/- - 38 38 ■•■■■ ■.■39 ■■ 40-. 38 38
MFCs, PFCs, and SFa ......... 26 26 28 •27 ; 3i" ■■ 36 42

TOtSl «eeeee*e‘eeae *•««*«« 1,632 i; 1,618- 1,606 1,628 1,654
.1

1,696 1,753

P - preRminaiy data. ' - “ •
Note: Data in tWs table are revised from the data contwned in die previouiB ElA ieport, errtssfons 0/Greenhouse Oases *J fhe 

UndcK/ StatofT 7995, pOEtBA"0573(e6) (VVosWngten. DC. October 1096).. . i ./
' Sources: BA estimates documented in this report. , . • , / -

■■ ' -c-;- ^.

■ ill
Energy tofermitkto Attoiiithtrdi^ of Greenhorn Geeee In the UnM StetM 1896

• -I'-' •
..
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Executive Sumttuziy

•:>v'

Carbon Dioxide
^ perccrtt of US. anduopogenic <^a*o« dioxide
enussions owne from tf>e combustion of ;fos^ fuels. 
Chan^ in carbon dioxide eonissicra can be trk»l to 
extergy consumption trends and changes in the compo- 
sldon of fossil fiwds bucned to provide energy services.

- tion of .water to accommodate salmon, 19% hydrcn 
electric generatkm was the second highest on 
xecordL ; : ■ . . , '

Currently, however, the growth, in nuclear power gen­
eration has leveW off, and it is unlikely ftiat future 
hydroelertric generation will often match 1996 Ipvels. 

. Wodd price.k»,, md U5. 
of ttuTus. Konomy and «K oAoo intanaty of U5. economy b gionnng r^idly.
owrgy ccaisumption steadily deedined (Rgiire ESS).

Rgure ES^ Missions IntenW ^ U-S- Gtom
Domestic Product, Population, Energy 
•Use, atxi ^(ectricHy Production, 
1980-1696

130-1

120-

7iio-

^100

• 90*

Sn. ^

Groonhoois* Gy Emt»lons / 
per Unit o( Gross Domestic Prorbict

CO, Emissions 
pw Unft End-Use Energy

Greenhouse Ga» Emissions 
per Capita

/v/V. '.A \ ■

1980 1985

^ere w^fter conditions in 1996 product a series of ■' 
anomaloi^ result' r^ential and commercial natural |

' gas consumers used 7J8 percent.'jnore natural gas and j 
35 peroenl more electricity than m 1995, and natural \ j 
gas pikes increased sharply, hi respoi^ to the price . j 
sights, electric Utilities redticed tiieir gas omsumption 
by 15. percent and substituted «»L The result was a 
sharp increase in both total carixm emissi«ns and
dnissions per Idlowatthour for the electric utility sector, 
accompanied by rapid increases in both direct (from 
natural and heating dl) and indirect (from elec­
tricity) emissions from the residential arid commercial 
sectors. Emissions from die Industrial and tryisporta- ‘ 
tion sectors increased by a "more normal" 2.6 percent 
arid Z3 percmt,. respectively, in 19% (Figure ES3).

if- V
Figuro ES3. U.S.. Carbon Dioxide Emi^ions 

.by Sector, 190D-1996.

1990 199S

Sources: ElA estimates doctsnented in.this report.-.

Several tmrelatcd factors caused the decline:

• .The deregulation of the natural gas industry bore 
. fruit in the form of greatly increasing gas si^plies

at low prios. Natural gas use expanded.rapidly in- 
. the residential, commerd^ and industrial sectors,

. accounting for much of tte -growth of energy 
rxinsumptian. - -

• Many events of the pOTod—including the Gulf War, 
the oil price spHae of 1990, the recession of 1991,

. and the vogue' for utili^ demand-dde management
prbgiams—tended fo restrain tfie growth of energy 
consumption.

• Utili^ operators begjui to solve nuclear power plant 
- operatingprobleinsand,byl995,werei]!le to pio-

duce 17 percent more eledridly fromivudearplaius 
; than In 1990. . ' '

^ WiA more sno\vfen m the Pacific Nprtiiwest,
. hydroelectric power generation has returned to tire ■ 

■ levids of the early 1980^- Despite widespread aHoca-:

115- 

110- 

g105' 

glOO 

P 95

l«.
85 - 

0

Industrial

Residential

\>T Z' Etectric Utility 
Commercial ‘

1980 1985. 1990 1996

SotHce: ElA estknates docutnonlod In Chaptw 2 of this 
report. •

Methane
; Methane .'emi^dns estimates are more uncert^ titan 
tiioSe for carbon dioxide. U5. antiurtpogenk mdhane 

. emissioris have three principal sources: productiOTi and 
transportation of coal, natural gas, and oil; anaerobic 
decompoSititm of mtmicipal waste in lamlfiUs; and

Enwgy Information Ackninistretlonr Emfosfons of GM*nhow»* Omm In the United Stafoe 1996
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raising liv^tock. Smaller sources indude cunbu^on of 
fossil fuels, rice cultivation, and industrial proicesses- 
Estimateri 1996 methane ecnisrions are.undumged fmn 
enussion5 in 1995 (Figure ES4}-

Rgore ES4. U^. Methane Emissions fay Sotarce, 
1980-1996
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Source: EIA estimates documented in Chapw 3 of. this 
report

Note: Methane emissions from Mdustri^ sources were 
approximately 750,000 metric tons in 1996.

Methane emissions rose during the late 19^ The.
. principal cause appears to have Itocn' inon^wed pi^

• ducticjn from a group of underground co^ mines with • 
very hi^ rates of methane dnissumsi/ Mc^whik, 
emissions from munidpal landfills'appe^ to havel>een - 
stable, because growth in ttie volume of solid . waste ;

. geiwrated was offset by a growing volume of w^ 
burned for energy recoy^ and by increased r«oveiy 
of niCthane at landfill sites. ’

In ^ 1990s, s^eral factors have tervled to limit or 
. reduce estimated methane emissions:

♦ The rapid expansiem of recTding (particularfy of 
paper and garden cuttings) and "waste^o-enetgy" 
plants has reduced the vdui^ of m^erial gr^g 
into landfills. The eiqianslqn' trf laivdfin methme 
capture projects (botii for erietgy fmd.coossws 
control), althou^ mudi slower, has leduonl meth­
ane emissions from existing sources. ^

• Coal mine methaiie emissions are dom^ted by a . 
relatively small group trf underground coal mines. 
While tiie coal industry , as a whole has been in­
creasing output in recent years, the^ mines have 
suffered from vidsritudes particular., to fhdr 
locatior«,producti<mecoh;ojnks, and the grades of .

coal they produce. Ou^ut from these mines does 
not neccssKily track vrith natio^ trei\ds;-Further, 
a number of them haVe fritroducdl mdhane capture 
pjograons; whkh have also reduced emissions.

Nitrous Oxide
Nitrous oxide enpssiohs estimates are more uncertain 
ttm estimates of methane timissiorffi, and the rmcertain- 
^ of the ^timation methods makes h difficufr to be 
confident of apparent trends: The prin<^>al Murc^ are 
believed to be "exo^* emisaons from agricultural soils 
associated witii fertili^ use;>industrial;pr6cess 'emis- 
sirms, and emissions from coinbuMion pf fossil fuels. 
Nitrous oxide emission^ estimated at 0.45 million 
.inetik: tems in 1996, are essentially unchanged since 
1990. Declining a^cultuial emisskms (due to reduced 
use of nitrogen fertilizers) have of^ slowly inaeasihg • 
oiergy-ielated and indu^iial emissions (Hgure ES5).

Figure ES5. U,8. Nitrous Oxide Emissions 
fay Sourca. 1980-1996 .
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Halocar^ns :and 
/ Related Compounds

' Halocaibons and related comixKokls; include cWoro- 
fluorocazbons (CFCs), : hydrbchlorofluoiocaibons 
(HCFCs), hydrofhiorocaiboris (HFCs), perfluorocaibons 
(PFCi), and other 'ctxripoands that act as greei^use 
gases. Halocaibons have many uses, but most emi^ions 
come from their use as refrigerants in cooling equip- 

• ment, as solvents, or as blowing agents and from fugi­
tive emissiems in industrial processes:

En^rjy Infoniiation KAh n/ of Oi*«ilMMweG«9M in th« United &tete«.409e.
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Executive Summary

CBC& are currently being phased out because ^y 
/ ''•damage the strato^eric ozone layer. The vrarming 

•fifects of CFCs and HCFCs are o^et to some Extent 
because they also destroy ozxme, which Is a potent 
greenhouse gas. Compounds that contain no chlodne 

. (sudi as HFCs and PFCs) do not affect ozc^ and their 
ejects on climate are dieiefote easier to measiue.

The available data suggest diat emissians of CFCsr— 
about 02 millkm metric tons in 1990—are dedining.

. Estimated HCrc emissions (almost entirely HCFC-22, 
a popular refiigesant for h<xne air cpnditkxiers) have 
been largely stable since 1993. there is little infmxnation 
about emisstohs of "new* HCFCs. such as HCFC-141b 
and HCK:-14a, which are d=C substitutes.

■ • HFC emissions were very low—rptixhaps 0.006 million 
metric tons—in 1990. Emissions of HPC-23, a byproduct 
of HCFG'22 production; have also been roughly stable 
since 19OT. Emissions of the CFC substitutes HFC-134a 
and HTC-ISS have risen substantially in the past 
3 years, from a base, total of less Oian 0.001 million 
metric tons in' 1990 (Figure E^. HFC-134a became die 
standard automobile air conditioner refrigerant in 1994, 
and einissiOTis win grow rapidly as CFCs are replaced 
throughout the automobile fleet. Consumption of 

'HFC-lSl is growing rapidly, but it has a relatively low 
^llobal wanning potential of 140.

The prindpal quantifiable' source of -PFCs is as a 
fugitive emission from aluminum smelting. Aluminum 
smelting rdK>unded in 19%, after declining in die eady 
1990s, increasing the estimated emissions of PFCi. In 

* recent years, several PFCs have found markets in the 
semiconductor industry, but it has prov^ difficult to 
obtain reliable inronnation about sal^ and consump­
tion, other than that die numbeis are relatively smalL

Another compound included in tiiis Category is sulfur 
hexaduoride, which is used primarily as ah insulating 
gas in electrical switchgear. The amounts used are
uncertain but .appear to be quite small (around lJXN> 
rnetne tons, per year); however, sulfur hexafluoride has 
an extremely hig^ global warming potential (around 

.25,000), and, hence, eVen small emissicxis have dis­
proportionate consequences.

Criteria Pollutants
Criteria ^llutants (carbem monmdde, nibrogeri oxides, 
and nonmethane volatile organic compounds) are reac- - 
!:ive gases that usually d^y quickly in the atmp^here. ' 
>hey are not necessarily ^eenhouse gases themselves, 

.'•.— but d»ey can promote atmo^heric chemical reactions 
that create tropospheric ozone, which is ;a potent

Figure ES6. U.S. Emisstons- MFCs, PFCs, and 
; Sulfur HexafluoiKfo, 1980-1996
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document^ h Chapter 5 of this

these gases varies with local atmospheric conditions, it 
is not possible to compute their effects directly.. As pie-' 
cursors to urbw “anog," their esiissions are regulated, 
under die Clean. Air Act The prindpal'source of emis­
sions of criteria pollutants is die combustioh of fossil 
fuels, partiailariy in motor vehicles. •

.'According to. estimates from the tJ.S. En'^onmmtal 
Protection Agency, national-level emissions of carbon 
monoxide have been dedirUhg since the late .i970s 
(Figure ES7), Emi^ions of nonmethane volatile brgaiiic

Figure ES7. .U.S. Emlcclons of Selected 
. Criteria Pollulants, 1986-1995
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. • Source: U.S. Environmwital Protection Agency, Office of Air 
QuaRy Planning and Sttmdaids. NaHong! Ajr PoOutant Bnfs- 
Sion Tmnda, 1900-1995, EPA-454/96'b07 (Research Triangle 
Park. NG. October 1996). Tables A-1-A-11. pp. A.2-A-16. •greenhouse gas. Becau^ the. 020ne-creating effect of

Energy infonnaUon Admlntatrattonf Emisslom of GrefenhouM Oats* lit the United States 1996
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compound» and nitrogen oxides have been essentially ' 
unchanged in recent years.

Land Use Issues
Change in land tise can also have large, tJwu^ diffi­
cult to quantify, effects on atmospheric cmcentrations 
of greenhouse gases. In the United, States, the ejqpansion 
of forest land and the growtfi of existing for^ are
re^ni^le for removing lar^ amounts of carbon irqm 
the atmo^heie. Several studies of carbon sequestraitioit 
in US, forests suggest that in the late 198QS arul early . 
1990s, some 111 to 238 million metcic tons erf carbon 
•was sequestered annually, equivalent to about 8 to 17 
percent of US. anfirropogertic carbon emissio^^ How­
ever, considerable uncertainty is associate widi this 
estimate—^particularly with the amount of carbon 
sequestered tn fore$t soils.

ThelPCC recornmeridsincludingemissions and seques- 
tratioo from land use duinges in national inventories, 
and the U.S 'T'lafioctal Gonunurucatiem^ tt>e Frame­
work Conypnlkm fellows this practice.^- The EIA, /ffSv 
however. h» elected not to include carbon seques- f ^ 
tration' from foresfay in. its "total" estimate of U3. 
eniisstons; for the following reasons:'

• There is insufficient infotmatibn to determine the 
extent if any, of year-to-year changes in anthro­
pogenic sequdstrafint of cubcm. Changes in nation­
al sequestration rat^ be estnruted only at 5- 
year intervals. The current estimate is an annual

• average for.tiie period 1987-1992/ iww data .will 
become available in 1998. cov^g flie 1992*1997 
pe^ .

• The magnitude of .ttte seque^ration estiinaite is sub­
ject to considerable tuicertainty; on several counts.
The largest spurce of uncertainty is the amount of
carbon sequesteted annually-in forest soUs. '

^ILA. Birdsey and LS. Heath, "Carbon Changes in US. Forests." in I_A. Joyce («L). Productidiiy afAjmrka't imd civitaie Oumge 
(F^CoDins, CO. USDA Fore^Service, General Tedki)icalRqx>rtRM-GrR-27l, 19^.
. Mjs. Envircnmoitiil TYoteotion Agwty. Jiwentwy if US- Creaihouse Cos Emtsskmmd SMk 1990-1993. EPA^i230-R-9tW)14 (Wa^gfoih;|jtS; !r;4 
DGr September 1994), p, E^7* ~

riv Enehwlnfa«mattonAdntW«ralkKifeTOlMl<wofGrBefhoumGamlnthel^^ . ^
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■ ■ prefaced:
TiUe XVt section 1605(a) of the Energy Folky Act of • Adrr^trati^ sM[ annuaUy up^U
1992 (enacted October 24,1992) provides: . , • . W such inventory usmg aodOabk data.

• • • This subsactkm does not provide, any new data
m Uter than oiieyair,^ the date of Ote enact- collection ouatority.
meni of this Act, the Secretary, through the Energy J ^ i
Wornwtion Administration, shaU develop, based on . , .Th^ fost report in this E»«^
iL available to, and obtained by, the Energy In- . ; Gflses 1985-1990. was pubh^ m September W3. This
Jormation Administration, an inventory^^ . lepoxt-Mhe fifth report, « req^
^nal aggregate emissions of each greenhouse gas for presents the Energy Infbi^bpn AdimniS^tion^ktest

calLdar year of the basdine period of 1987 . estimates of emissions for acbon dioxide, methane,
through 1990. The Administrator the Energy nitrous oxide, and other greenhouse gases.

! .

*

Energy Informetion Admlnfaitratlonr Emi««k>n« rt Greenttouae Qaaee in Hie United St^ 1996
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Executive Summary
. V • *• , • *In 1996, USt emissions of greenhouse; ga^ »Kre«sed 

by 34 penceht over 1995 ctmsaons, tfie hi^j^.rate of 
_^incxe^ in recent years. Althcki^ U.S, emissions have 

been grxjwing since 1991, their grow* aooelezat|^ in 
j 1996. Greenhouse gas emissions expanded more rai^dly 

than U.S. energy consumption in 1996, and the growth 
of energy cohsvtmptiQn (up 3.2 pkcent) excee^ ti>e 
growth of die US. economy (up Z4 percerit).* Three 
principal sources contributed to the growtii in U5. 
greenhouse gas tonlssions:

Rguio ESI.. U.S. OreenhousoGas Emissions 
by Gas. 1996

allUion Metric Ton* C«Tt>on Equlvatont

• Energy consumption increased’more rapidly in 1996. 
than in recent years, buoyed b/ strong economic 
growth and unusually severe tyeathcTi Resid^tial 
and commercial carbon dioxide einissions (fad­
ing their piroiated share of dectric utility emissiMis)' 
e^anded by 63 and 5.5 percent, respectively. ‘

• The rapid growA Of relatively low-caibtm natural . Enefoy-Rojrted^^ j
gas consumption, which has tended to-moderatc ' • . S . * ■
growth of total carbon dioxide einissions in recent 
jrears by "capping^ high-caih«l coal rise, slowed m . 
natural gas prices inciea:^ Consequently, electric

' utilities' .met the demand for increased electricity 
largely with coal-fir^ power generatiorl.'Electric 
utility carbon dioxide emissions increased by .47 
percent, divided between a Z4-percent ri^ resulting
from increased electricity, sales and a 23-percent 
increase resulting frrah the use of fuels with hi^»er

.. carbon content '
• Estiinated emissions of. exotic gases, Su<h M hydro^
7 fluorocarbons (HFCs),perfluorocaibans(PiPCi), and

sulfur hexafluoride-iXK*d by increased missions 
of HFC-134a> the widdy aaepted substitute for 
chlorofluoTocarbons {CFCsy—gteyt by more ttian 10 
percent in 1996, ^rwin very 1^

warming, wifti *e effect of carbon dioxide being equal 
to if (see 'TJnits for Measuring Greenhouse Gases" on 
^ge 5). The GWPs for other greenhouse gases are
consideiably ‘hT^ter (see discussion in Chapter 1). __ _

^ Overall, GWF-weight^ en^«“ W 
between 1990 and 19% and by 3.4 per^t between 
1995 and 1996. On a GWP-weighted ba^, carbon di- • 
oxide emisrfons account for 85 peiceht of U5. green­
house gas emissions (Figure ESI). While cariKHi dioxide 
emissions are growing, methane. and ititrouS oxide • 
entissions have been rou^y Stable.

•*: • V

:

: Table ESI shows trends in emissions of ttie princ^ 
greerihou^ gases, measured in inilUon metric t««s of 
gas. ia Table ES2; the'value shown for eadi gas is
weighted by its global warming potential (Gl^), whidi
is as a measure of, radiative, forcing.. This" omoept, 
developed by the Intergovernmental Fand on Climate 
Change (IPCC),^ provides a comparative measure of 

Y;?p^e impacts of different greenhouse gases on global

"Energy Infomulion Adrninislialion. Annual Ejurgy 1996, DOT/Ha7o384(96) (Washington, DC, July 1997). pp. 5 and 367. .
2i„t«genr«iuiimhJPiind cxtOinuiteChirtSe. Oo^CIi^ I9^5^T7« Sowf (Casrtbridge. UfcOunW

■■ .Press. 1996). '.7.. -p:. -7

EfWf^lnfornwtlonA(lniinlstratior/Emis*ion*ofGreenhouMGa^jnthaUnt(adStatm1996 h

. . Sowco: pA estimates documented in this report '

Tabk ES2.»dudies several radlativety important gases: 
the criteria pollutants carbem monoxide, nitrogeri 
oxides, and particulates, as well as CFCs Mid hydro- 
chkiiofluaiocaibons (HCFCs). .These gases have «ixe 
biguous effects, on cHmate, whidi are difficuirto 
quantify, hi addition, CFCa and HCFCs are spedfic^y 
exdiid^ from coverage under ttie intematipi^ diniate 
treaty, the Framework Convention Climate Change, 
■^ee Cluqjteis 1, 5, and.6 for discussioh related to ttie 
effe^and emissions oFfliese. gases.)
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The historical emissions estimates for, the years^^^ J . wised fn^ the box on
through 1995 presented in Ais report are. onfy , page 'TVKai^s in Tlias Report'^: ^

Table ESI. Estimated U.S. Emissions of Groeithouse Gases by Gas, 1909-1996 
(Minion Metric Tons of Gas) ' - ' ' ■ ■ ’ ■

j 1989 j 1990 1991 j 1992 j 1993 I 1994 1995 PI 996
Cartoon Dkwide ......v..,. /5.09l.e 5,037.1 4,987.3 5,059.8 ; .5,175.9 ‘ 5^56.1 5,296.9 . 5,484.9

'Uethsne . •. • ..., * * ~ 31.3

NHrotis Oiclda ...... .... 0.4 ■■

Halocaitoons and Minor Gases 
CFC-11, CFC-12, CPC-113 .. 0.3
HCFC-22 .... ■________________ 6.1

HFCs. PFCS. and SFg ...... • ,*
Methyl Chiofofo^ ..... ^.: 6.3

Criteria Pollutahts
Carbon Monoxide ......... • 93.5
Nitrogen Oxides..^1.1 
Nonmethano VOCs . .... 21,7

31:6
0.4

' '•
0.2
0-i
•

91J 
20.9 
21.4

3i:e
0.5

0.2
0.1

31.7
0.5

oi
0.1

86.3 85.3
20.6 20.7
20.8 ' .20.3

30.8

0.5

0.1

0.1

85.4 
21.1
20.5

31.4 . 305 ' 30.9

05 0.5 0.4

0.1/ ; 0.1 • 6!i

0.1 ’ 0.1 0.1

89.6 Bi3 NA
215 19.7 NA
21.1 ■ 20.7 NA

•Less than 50.0OO tons of Estlniated hydiufluorocarbon. pertluorocaibon. and sutfur hexaflutwlde emtsstons combined totaled
0.008 fhiTlion metric Ions in 1989. ifeing te 6.034 mjffion tons in 1996. ; : .

P = prelimin^ data. NA = hot sviaHable.-..-
Note: Data in this table are iovbed from the contained in ttie previous EIA report. Emission$ of Greenhouse Gases h the ^ -. 

lirt/tddSrates 1995, DOE/EUWJ573^(Waislwigl^bC..Octobeir 1906): . '
Sources: Cartoon dloxWe- inelhane, nltooiia Oxide emissions: EIA estiiiiates described in Chapters 2,3, and 4 of this reports, J 

‘ Halocaitoons and minor gases; 1990 and 1994 estimates from the U.S. Environmental Protection Agency, bwentory at U.S.
Green/iooso Gas Emfestoos andSWai 1990:T«W. EPA-230-R-964)06 (Washington, DC, November 1995). pp; 4660. other years 
from EIA eairnatos described In Clvipter 5 of th« report. Crtterla pollutant*: U.S. EfwAonrneiiitfll Protection Agancy, Office of AJf 
Quality Planning and Stahdanls, Afaflbf»a/Ai'/\>flWanf enfssAwrrertds, 1900-/995V EPA-454/R-96^7 (Research Triangle Park,

. NC. October 1996),Tabtes A-1-A-3, ppfeA-2-ATl6. , , ’ •

Table ES2. U.S. Eihleeion* of Greenhouse Gases, Based on Global Warining l^tantial, 1989-1996

■<=-,. r .: r\ 1089. 1 '1990 1 1991. 1 1992 1,1993 1 1994 .1 .1995 1 P1996

^Sebon • «.« e • « • « » • •'* « • « • e e 1^389/ ; 1,374^ 1.360 1,380 1,412 ■ 1.433 1,496
179 \ 181 181 162 177 . T80 177 177

Nltro^ Oxkte ♦ * • V - • 38 ■ 38. - 38 38 39 40 , 38 38
HFCb, PFCs, and SF^ .... 26 ; . 25- 26 . 28 27 \3i-' ■ 36 42

TOtftl veeeeeee'eese'eeeeeeee^' 1,632 1,618- -1,606 1,628 1,654 1^ 1,696 1,753

P = ptefoninafy data. r.
Note: Data in tWs table are revised from the data corduned in the previous EIA report, Embskm of Greenhouse Gases in the 

t/nW«o<oe 1995, DC>E/ElA^0573{96) (WesWngton, DC, October 1006).. . i,
' Sources: EIA estirnatesdocurnehtod In this rsport , / • .* •

• •

■■/mi

Energy hrtonnatkMi AAntnietrsttonrEiiiissloos of broAhouse Gwee In the tlnltod StMee 1996

..f • .
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Executive Summary

Cai1>on Dioxide tion .of water to acoMnmodate salmon, 19% hydro-' 
Idectric genOTtion was tlw second hi^iest ; on 
recoixL ; . - .^v,Sc»me 985 perccsnt of US. anduopogenic <^afbon dioxide'

eM,^«l^pti»ln!nd5Wd«n*esinth.com(k>. : ei-tion h. 1«^ »B, .t » ^ Julu^

Dining (he 1980s and early 1990s, (he energy intensity Wodd od pnces remain t^tlvely low, and the U3. 
Of th/uS,«onomy and aieauboo intend economy is giowmg rapidly,
enex:gy cansumption steadily declined (Figure ES2).

Figure ES2. ^Ui«ion« bHoiteity of U-S. CSroe*
Domestic Product, Population, Energy 
•Use, and Electricity Productioh, 
1900-1^
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'4'"«»Sa.y?SSSd:

^ere wittier conditkxu in 1996 product^ a series of v 
ano^1alo^s results: residential and coounerdal natural |

' gas consumers used 7JB peicait.'more natural gas and t 
35 percent more electricity than in 1995, and natural \ 
gas prices increased sharply. In tespo*^ to die price t 
sights, electric Utilities reduced di^ gas OOTisumption 
by 15. percent and substituted coaL The result was a 3 
sharp increase in both tottd carixm emissions and 
emissions per Idlowatdiour for die electric utility sector, •. 
accompanied by rapid increases in both direct (from 
natural gits and heating oil) and indirect (from elec­
tricity) eiru^ons from the residential and commercial 
sectors. Emissions from die industrial and transporta- ‘ 
tion sectors ixicrcased by a "more notmfla* 2-6 percent 
and 23 percmt,. respectively, iri 1996 (Figure ES3).

V v' ■ - ■,■ ■ ..

Figure ES3. U.S., Carbon Dioxide Emi^ions 
' . by^0r,lS8tM996 .

■115-

1980 1985 1990 1996

Sources:' BA estbiriates doctanented in.this report-

Seveml tmreiated factors caused the decdine:

• The deregulation of the natural gas industry bore 
, fruit in the form, of greafly increasing gas si^plies

at low pri<»s. Nahfral gas use exuded, rapidty in-
. the residential, commercial, <ind industiul sectors, .

. accounting for mudt of tte growth of energy 
coevnimptian. -

• Many events of die period—induding the Gulf War, 
the oil price spilre of 1990, the recessimi of 1991,
and the'vogue- for utili^ demand-^e management ___
prbgrams—tended fo restrain the growdi of energy report
consumption.

110- Industrial

Residential

Transpoftotion 
Electric Utlltty>

Cofflinercial

1980' 1985. .’1990 1996

3o(Hcei::EIA estknales documented In Chaptw 2 of this

Utility opeiatdis begah to solve nudertr power plant 
operating problciris and, by 1995, were ibte to pro- - • I * • Methane
dace 17more dectrid^ from nudear plants are more uncertain than

- V i thoire for carbon dioxide, US-andut^fKigenic rnethane
tlljl - Widi riiore mowiMI in the Pacific Nprdrwest : omissk^ have tiuee principal sources: ptoductimi and

. hydroelectric power gen^tion has returned to the tranqiortatlcm <rf coal, natural gas, and oil; anaerobic 
. levels of toe early 1980s. D^ite wide^readanocaT . decompoeiti<m of munidpal waste in landfills; and

. EiiwByrnfbrmatlon Arfcirintatratlonf Eralaetoneof G»eenbew <S*«ee In the United State* 1996
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raising livestock- Smaller sources include cxunbu^on of 
fossil fuels, lice cultivation, and industrial prO<»sses. 
Estimated 1996 methane emissions are undtum^d from 
emissions in 1995 (Figxtre ES4).

■ ^ •’ . -v ■

Figure ES4. U.S. Methane Emisslona by Scntfce, 
1980-1996
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Source: EIA estimates documented in Chapter! 3 of-this 
report

Note: Methane emissons from in*iStrial sources were 
approximately 750,000 metric tof« in ,1996.

■ . ' ■ , . . ••

Methane emissions rose during the late 19^ The 
principal cause appears to have h<eh'morepaed pro- 

• ducticjn from a group of underground co^ mmes with •
very high rates of methane emissioiis.. Mesmwhilfi,
emissions from municipal landdlb appear io havelieen
stable, because growth in tt»e volume of solid.waste !
generated ,was offset by a growing voirtme of w^
burned for energy recov^ and By increase r^very
of tiiethane at landfill sites.

In the 1990s, s^eral factors have tended to limit or
. reduce estimated methane emissi^ ■

• ♦ The rapid expansion of lecyding (particularfy of
paper and garden cuttings) and "urastedo-eneigy"
plants has reduced the volume of material going • 
into landfills. The ej^aiision' trf lartdfitl mediahe. 
caph^ proje«cte (botti for eiiergy ^d. emissions 
control), although mudi slower, has xediic^ mieth-- 
ane emissions from existing sources. ^

' • Coal mine methane emissions ate domxtteted by a . 
relatively small group of underground cbal mines. 
While the coal industry , as a whole has been in­
creasing output in recent years, mines have
suffered from vidsritudes particular, to 
lcxations,prodiictionecohomics,and^ grades of ,

coal they produce. Ou^ul from these mines does 
not neces^nly track national trehdsi-Further, 
a number of them have Inttoduited metitiahe c^ture 
programs; wWA have also tedubed .emissions.

fliti^us Oxide : ^
Nitrous o»de eapssiohs utizn^^ are.ino*« 
than estimato of methane emissioiB, and the uncertain­
ty of the estiination methods makes it difficult to be .
atnfident of apparent trer^ The pitadpal fiourc^ are 
believed to be "exc^r femissidns from agricultural soils
associated witii fertilize u«;> industrial process emisr 
sions, arid emissions from combustion of fossil fuels. ■ 
Nitrous oxide emissioh^ estimated at 0.45 million 
.Eoetiic tons in 1996, ate essentially unchanged since 
1990. Declining agricultural emissions (due to reduced 
use of nitrogen fertiHzers) have offset slowly ina^asihg 
energy-related and indusfadid emissions (Figure ES5).

Figure ES5. U,8. Nitrous bidde Emissions 
by Sourca. 1980-1996
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Halocar^ns and
' Related Compounds

Halocaibons and related comiK>uhdS;in(dude cWoro- 
fluorocazbons (CFCs), .; hydrochlorofluorocaibons 
(HCFCs), hydrofhiorocaibohs (HPCs); perfuorocarbons 
(PFCi), and other cranipcnmds that act as greex^use 
gases- Halocaibons have many uses, but most emi^ions 

■ come from their use as'lefrigenmts in 'cooling ^\iip- 
ment, as solvents,, or as blowup agents and from fu^- ^
tive emissions m iixliisttial process^. A'iliil

Energy liiluuiftlon AdiliIltia1rii8on/ Emta niMMMeG* I In th« UnitMl &tate«.4996.
. :■ ■
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Executive Summary

CFGfe are currently being phased out because ttvey 
/ ■' damage ttve stratr^heric ozone byer. The warning 

*£fects of QFCs and HCFCs are o^et to some eixteht 
because they also destroy ozxste, whidi Is a potent 
greenhouse gas. Compounds' contain no chlocixte 

- (sudi as HFCsand PFCs) do not affect ozc^, axtd their 
effects on climate are therefore easier to measure.

The available data suggerf that emissioris of CR>- 
about 02 million me^ tons in 1990—are dedining.

. Estimated HCFC emissions (almost entirely HCFC-22, 
a popular refrigerant for home air conditkmers) have 
been, largely stable once 1993. there is little ixlforniation 
about emissions of "new* HCFCs. such as HCFC-141b 
and HOK:-142b, which are CTC substitutes.

' • HFC emissions Were very low—-piirh^ 0.006 million 
metric tons—in 1990. EmissiC^ of HFC-23, a byproduct 
of HCPG-22 production, have also been roughly stable 
since 1993, Emissions of ttve CFC substitutes HFC-134a 
and HFC-IK ha've risen substantially in the past 
3 years, from a base, total of less dvim 0.001 million 
metric tons in 1990 (Fi^ ES^. HFC-134a became die 
standard automobile air conditioner refrigerarvt in 1994, 
and emissiOTvs win grow rapidly as CFCs are replaced 
throughout the automobile fleet Consumption of 

'^(ffC-152 is growing rapidly, but it has a relatively low 
global wanning potential of 140. /

The principal quantifiable' source of PFCs is as a 
fugitive emission from aluminum smelting. Aluminum 
smelting rebounded in 1996, after declining in the early 

- 1990s, increasing the estimated emissions of FFC^ .ln. 
* recent years, several PFCs have fovmd mazicets in the 

semiconductor irvdustry, but it has prov^ diffkmlt to 
obtairv reliable iruonnation about sales and coiprmp- 
tion, odier than that ttve numbers are relatively smalL •

Anpttver compound included in this Category is sulfur 
hexafluoiide, which is used primarily as an insulatirvg 
gas in electrical switchgear. The amounts used are 
uncertain but .appear to be quite small (around iJlQO 
metric forts, per year); however, sulfur hexafluoride has 
an extremely hi^ ^obal warming potential (around 
25,000), arvd, hence, eVen small emissions have dis­
proportionate consequences.

Criteria Pollutants
Criteria ^llutants (carbmt monopdde, nitrogen oxides, 
and nonmetharve yolalile^organic compounds) are reao- 

gases that usually d^ quiddy in the atmosphere. '
" hey are not necessiily greothouse gases ttvemselves,

'•— but dvey can promote atmd^heric chemical reactions 
that create tropospheric ozone, whidv is -a potent 
greenhouse gas; Because the. ozone-creating effect of •

Figure ES6.
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Source:.EIA estimates documented in Chapter 5 of this 
■.report

these gases varies with local atmospheric conditions, it . 
is not possible to cc^pute ttieir effects directly..-As pr^ . 
cur^rs to urban "anog," their emissions are regulated. 
tinder the Clean. Air Act The prindpal 'sotirce of emis­
sions of criteria poUutarifs is ttve-cornbustiort of fossil 
fuels, partiadarly in rrvotor vehicles. •

.‘According to. estimates from ttve tf.S. En-rironinentel 
Protection Agen^, rvational-level emissions of cuhpn 
monoxide have been dedittthg since the late .i970s 
(Figure ES7), Emi^ions of nonmethane volatile organic

Figure-ES7.-U.8. Emieeiona of Sol«et«d 
. Criteria Pollutants, 19Bp-19d5
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■ Source: U.S. Environmental Protection Agency. Office of Air 
Quality Planning and Sti^rds. National Air PoMant Bnfs- 
sion Trends, 1900-1995, EPA-454/96-boT (Research Triangle 
Parte. MG. Oclober1996). TaW^ A-1-A-H. pp. A-2-A-16.

Energy infermatlon AdmintatrattoiV Emieeteiia of GreenhpuM Qa«e« in the Unfted Stetea 1996.
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compounds and nitrogen oxides have been essentially ■ 
unchanged in recent yearsL

Land U$e Issues
Change in land use can also have large, thou^ diffi­
cult to quantify, effects on atmospheric cmcentratiQns 
of greenhouse gases. In the United States, the e:q>ansion 
of forest land and the growth of existing forests arc
respcmrible for removing large amounts of carbon £ram 
the atmo^here. Several studies pf carbon sequestration 
in U3. fore^ 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. anthropogenic carbon emissions.^ How­
ever, considerable uncertainty is assodat^ wifii this 
estimate—^particularly with the amount of carbon 
sequestered in forest soils. ' '

Hie IPCC recommends kidding emissions and seques-
tratloo fooni famd use duinges in ziatidhal inventories, 
and the U.S 'TtortaS OjmmimicatiQn- fo the Frame-
work Convention ki^lows this practice.^ -The EIA, 
however. h» elected not to indude carbon seques­
tration from .forestry in- its "total* estimate ot jJ3. 
emisstons^ for the following reasons:'

• V • ■■■ ■ ■■•'. . .• There is insufficient infomutiion to determine the
extent, if any, of year-to-year diaiig«« in ahforo-
pogenic sequelstration of carbon. Changes in nation-

■ al sequestration raite be estirruted only at 5-
year intervals. The cuxient estimate is an aimiul

• average for.tiie period 1987-19^; hevir data .will
become availdile m 1998, covacing ttie 1992^1997

■ ■ pe^ .

• The magnitude of .the sequesitatum estimate is sub-
to considerable uncertainty on several counts.

The largest spurce of uncertainfy is the amount of
caibon sequestered annually-in fores't soils- ’

•>-

!

l'

.. :

•HlA. Birdsey and LS. Heath. “Carbon Changes in U5. Forests." in l_A. Joyce (ed.), Productitity tfAmtnca's Forest* end Oimnit Change
(F^a>niiu,CX>.USDAF«estS(ririce.GehertiTei*oialRq>ortJtM-Gnt-27i,19«).

nj.S. Envirdruncntal FTotectiun Agency. Jiweritory of LLS. Gremliousc Gas Emtssians and Sinks; 1990-1993, EPA^230-R-94^14 (Washxngtoif 
DC. September 1994), p.ES-7.

Enaroy Inforniatloo AdminttMIkNif Emlsaioiia of Graenhous* Gmw In the Unltod Statwi 19*
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United States Department of State (2^^
Assistant Secretary of State for Oceans and 
International Environmental and Scientific Affairs
Washington, D.C. 20520

FAX MESSAGE Date: October 14,1997

TO: Janet Yellin
White House/ CEA

TO: Peter Orzae
White House/NEC

Ti: Tldei S'fknx
rfeoso.

FROM: Melinda Kirrible 
OES

FAX NO: 395-6958

FAX NO: 456-2223

FA-K Afo: 2.2.15-

FAXNO: 647-0217
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Hinittd States 3oiatt
COMMITTEE ON FOREIGN RELATIONS 

Washington, DC 20510-6225

October 1,1997

The Honorable Madeleine K. Albright 
U.S. Secretary of Slate 
2201 C Street, N.W.
Washington, D.C. 20520

Dear Madam Secretary;

It has come to our attention that the I'uropeaii Union (I£.U.) has proposed an amendment 
to the rules of procedure of the United Nations Framework Convention on Climate Change 
(FCCC), which would permit parties to the FCCC to adopt protocols by a three-quarter m,Tjoi itv 
If such a voting procedure were in place we fear that parties could approve new commiimenis at' 
the Third Conference of the Parties without the support of the United States when the conferenee 
convenes in Kj'oto. .lapan in December.

Under the current rules of procedure, consensus is required for lltc adoption of a protocol 
to the FCCC. We believe that this procedure provides the United Stales with the ncces.saiy 
leverage to ensure that an agreement is reached that adequately protects U.S. interests. II' 
adopted, tlie K.U. proposal would cause an even more dramatic shift in the.se critical negotiations 
away from the interests of the United States.

We also raise additional concerns regarding the procedure for Senate ratilicaiion of anv 
legal instrument that conies out of Kyoto. As you will recall, the Committee stated in 1992. in 
Executive Report 102-55 (which accompanied the resolution of ralirication for the FCCC) that;

a decision by the executive branch to reinterpret the Convention to apply legally 
binding targets and timetables for reducing emissions of greenhouse gases to the 
United Slates would alter the “shared understanding^^ of the Convention between the 
Senate and the executive branch and would therefore require the Senate's advice and 
consent.

I he Senate i.s on record as having rejected legally-binding targets and timetables as an 
acceptable provision of the FCCC. We believe that any effort to amend the FCCC in (his regard 
would alter the shared understanding" of the Senate when it gave its advice and consent to 
ratification of non-binding targets and timetables in 1992. and would require the Administration 
to resubmit the entire amended FCCC to the Senate for its advice and consent.

OC
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Madam Secretary, we seek your assurance that the United States will reject the EIJ 
proposal - as well as any effort to amend the FCCC rather than negotiate a new Protocol - if the 
Administration chooses to support legally-binding targets and timetables for reducing emissions 
of greenhouse gases.

Sincerely,

JBSSE HELMS ROD GRAMS CMUCIC HAGEL
ChaimianChairman 

Committee on 
I'orcign Relations

Chaimian
Subcommittee on Subcommittee on
International Operations International Economic Policy
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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 (4) to (3) 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 a‘
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,
emission per capita and population growth:

Countri.es with the following conditions may apply any one of the
following Alternative Reduction Rates:
(a) 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 enussion per capita of all Annex I countries m 1990 (D);

Alternative Reduction Rate (%)- 5% X (C/D)
(c) For a country of which population growth from 'l990 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

fir,t f®"’ ‘h®
applied^
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