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TO: Raymond Prince

FROM: Stephen R. Seidel
Council on Environmental Quality

SUBJECT: Draft Questions on Key assumptions

Q: What if key assumptions (e.g., energy prices, econonmic
growth) underlying the setting of a target prove wrong making it
much harder and more costly to meet? Shouldn’t we condition

meeting any binding target on the validity of these key
assumptions over time?

A: The United States has cautioned that any target should be
realistic, based on a clear view of what can be achieved.
Furthermore, we have urged in our proposed framework, that
flexible, cost-effective approaches be fully utilized including
such possibilities as joint implementation, verifiable banking
and trading, and targets defined as rolling multi-year averages.
Combining realistic targets with flexible implementation should

provide adequate safeguards against unintended impacts of meeting
a binding target.
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Q: The U.S. has recommended a binding, medium-term emissions target which it promises will be
realistic and achievable. But what guarantee do American industry and workers have that the U.S. will
not have to adopt measures to meet target deadlines that will severely impact profits and employment
in certain industries if the Administration’s assumptions ‘about growth rates, energy efficiency,
technology and other variables prove incorrect?

A: Any commitment that the United States makes to a binding, medium- term emissions target will be
conditioned on assumptions about the rate of economic growth, the price of oil, and other economic
factors. This type of agreement will ensure that the U.S. is not forced to make uneconomic adjustments
to reduce emissions that are above the target simply because GDP growth turns out to be higher than
anticipated. The goal here is to improve energy efficiency, not to reward countries that pursue slow
growth policies or to punish countries that grow faster than anticipated.
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EXECUTIVE OFFICE OF THE PRESIDENT

MEMBER July 11, 1996

MEMORANDUM FOR STEVE SEIDEL, SPECIAL COORDINATOR FOR CLIMATE CHANGE,
COUNCIL ON ENVIRONMENTAL QUALITY

FROM:

ALICIA MUNNEL

SUBJECT: Clearance on U.S. Statement for Climate Conference of Parties

The Council of Economic Advisers generally supports the positions in the proposed U.S. statement.
We have two specific changes to recommend:

page 2, we recommend that a qualifier be placed before the statement on direct risks to human
health as a recognition that there continues to be some disagreement among U.S. researchers
concerning the likelihood of an increase in vector-borne diseases. For example, the statement
could be amended to read:

"Human health may be at risk from projected increases in the spread of diseases like malaria,
yellow fever and cholera;"

page 4, we recommend caution in making comments that suggest or imply significant reductions
in greenhouse gas emissions can be realized through so-called "no-regrets” policies, i.e.
reductions which have zero, or even negative cost, to the economy. The importance of no-regret
policies is dependent on our ability to increase the rate of diffusion of new technology
throughout the economy and the size of the over-all reductions called for. Both of these
questions are being examined in the on-going analysis referred to in the proposed statement.
We, therefore, recommend replacing the next-to-last sentence in bullet one with the following
statement:

"Measured adjustments today will enable all nations to mitigate in an economically sensible
manner."

We also recommend the last sentence in bullet two be changed to read:
"This is a global problem with global impacts and therefore requires solutions that are fair, and

that will ensure prosperity--now and in the future--for all the world’s people. [thereby, deleting
the phrase "enhanced,not diminished"]

COUNCIL OF ECONOMIC ADVISERS :
WASHINGTON, D.C. 20500 Co
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MEMORANDUM

SUBJECT: Clearance on U.S. Statement for Climate Conference of
Parties 9

FROM: Steve Seidel, Special Coordinator for
Climate Change, CEQ

TO: Rosina Bierbaum, OSTP

Mark Chupka, DOE

Dirk Forrister, DOE
Frank Kruesi, DOT

David Gardner, EPA

T.J. Glauthier, OMB
Josh Gottbaum, Treasury
Doug Hall, NOAA
Jennifer Havercamp, USTR
Jeffrey Hunker, Commerce
Pete Jordan, OVP

Alicia Munnell, CEA
Mary Nichols, EPA
Charlie Rawls, USDa
David Sandalow, NSC/CEQ
Lois Schiffer, DOJ

Ellen Seidman, NEC

Attached for your review is a draft of Tim Wirth's statement
for the Climate Convention's Conference of Parties. Comments are
due back to me by 2 pm this Friday, July i2th. His speech is
strictly embargoed until after it is given on Wednesday, July
17th.

Comments can be sent to me by fax at 456-6546 or phone at
395-3706.
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DRAFT STATEMENT

Second Confarence of the Parties
Framework Convention on Climate Change

Geneva, Switzerland
July 17, 1996

Thank you, Mr. Chairman. Let me begin by congratulating
you, Mr. Chimutengwende, on your selection as Chair of the
Conference. My government appreciatés your willingness to
assume this important role and the leadership you have brought
to this task. I also want to take this opportunity to
congratulate the distinguished representative from Germany,
Angela Merkle, for the remarkable job that she did in guiding
the work under this Convention over the past several years. The
task of moving forward more than 150 nations is difficult
enough. In this instance, however, tlhe challenge has been
compounded by the fact that we are dealing with what is probably
the most complicated sciéntific, environmental, economic and
political challenge in history. The community of nations are in
your debt for hosting us and helping us reach the mandate agreed

upon in Berlin last year.

Since Berlin, our deliberations have benefittcd from the
careful, comprehensive and (I feel compelled to 33y)
uncompromised work of the Iﬁtergovernmental Panel on Climate
Change, whose efforts serve as the foundation for international
concern and whose clear warnings about current trends are the
basis for the sense of urgency Which my government holds in
these matters. In this regard, Mr. Chairman, I want to note
that the United States is proud of the more than $1 billion
annual investment it has been making in recent years on global
change research. This is a cost we have taken on in order to
enhance our own and the world’s understanding of the Earth’s
atmospheric, oceanic and biclogical systems and represents not

only the seriousness with which we view these matters, but also
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the willingness of President Clinton and the American people to

help pioneer progress on pehalf of the environment.

My government took very seriously the IPCC’s recently
igsued Second Assessment Report, which underscored and amplified
the panel’’s initial work —- refining estimatcs and revealing new
understandings that serve to signal even louder alarm bells.
From our perspective, the most salient of these findings are as

follows:

e The chemical. composition of the atmosphere is being altered

by anthropogenic emissions of greenhouse gases.

e The continued buildup of these gases will enhance the natural

greenhouse effect and cause the global climate to change.

+» Based on these facts and additional underlying science, the
second assessment reported that “the balance of evidence
suggests that there is a discernible human influence on
global'climate." This seemingly innocuous comment is in fact
a remarkable statement: for the first time ever, the world's
ycientists have reached the unavoidable conclusion that the
world's changing climatic conditions are more than the
natural variability of weather. Human beings are altering

the Earth’s natural climate system.
In turn, the best scientific evidence indicates that such a
warming will have profound consequences for the economy and the

quality of life of this and future generations:

Human health -is at risk from projected increases in the spread

of diseases like malaria, yellow fever and cholera:

rood securily is threatened in certain regions of the world:

Wwater resources are expected to be increasingly stressed, with

substantial economic, social and environmental costs in regions
that are already water-limited, and perhaps even political costs

where there is already conflict over limited resources.

[ %]

doo03/008
@oo3



07/10/96

14:33 °

07/10/96 11:086 2202 647 0753

Coastal areas —- where a large percentage of the global

population lives —-- are at risk to sea level rise.

in our opinion, the IPCC has clearly demonstrated to
policymakers that action must be taken to address this challenge

and thet, as agreed in Berlin, more needs to be done through the

i@004/008
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Convention. This problem cannct be wished away. The science is

in. The obligation of policymakers is to respond with the same
thoughtfulness that has characterized the work of the world’'s

scientific community.

Unhappily, Mr. Chairman, while the established
international scientific process is working well, the
international policy process, as established under the
Convention, has not been as successful. The shortcomings of the
convention -- its failure to address the po3t-2000 period, for
example —- were well explored in Berlin and do not bear
repeating today. The most salient fact is now more apparent
than ever: the current Convenlion structure has not achieved the
results that were anticipated and planned for in good faith; few
nations in either the developed or developing world have been
fully successful in meeting their commitments under articles 4.1

and 4.2 of the Convention. We have to do better.

Over the past year, the United States has becn engaged at
home and internationally in serious analysis on the successes
and failures of the current Convention structure, as well as on
the practicallity of the various proposals for next steps that
nave been put forward in recent discussions. While we still

have much work to do, our analysis and consideration of this

.issue to date have led us to certain conclusions about the form

of an agreement we hope these negotiations will consider and
pursue. In the months ahead, our ongoing analysis- and
assessment will allow us to more precisely articulate the

specific contents that the United States could support.
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We begin, Mr. Chairman, from the following base set of

principles, which will guide our consideration of proposals and

we believe should guide our multilateral negotiations:

First, our negotiations must be about proposals that will
result in protection of the environment. The current
structure has been largely unsuccessful in this regard. We
are not interested in grand rhetorical goals that are
impossible to realize. We want the negotiations to focus on
outcomes that are real and achievable. Sound policies
pursued in the near term will allow us to avoid the prospect
of truly draconian and economically disruptive bolicies in
the future; Measured adjustments today will enable all
hations to adapt in an economically prosperous mannerl.
Denial and.delay will only make our economies vulnerable in

the future.

Second, the United States Wwill continue to seek solutions
that are flexible and cost—effective, as we have
consistently. We are not enthusiastic and will not accept
proposals that are of fered for competitive, not environmental
reasons. Serious proposals in the future must be fairly
focussed, not thinly veiled attempts to gain economic
advantage. This is a global problem wilh global impacts and
therefors requires solutions that are fair, and that will
ensure enhanced, not diminished prosperity == Row and in the

future -- for all the world’s people.

And third, the agreement should lay the foundation for
continuing progress by all nations in the future. The United
States.is immovable in its belief that international
cooperation on this challenge will continue for years and
decades to come and that all nations will have to become more
ambitious in contributing to the solution to this challenge

ag we move forward and gain greater experience. We believe
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that, while this is a long-term challenge, short-ferm signals
about the importance of this chéllenge must be sent
unmistakably to the public and private sectors everywhere —-—
climate change is a serious problem and will require
sustained long-term investment and the full creativity of the

marketplace to be addressed successfully.

President Clinton has urged all Amcricans and all nations to
prepare the economy for the 21st century. Meeting this
challenge reguires that the genius of the private sector be
brought to bear on the challenge of developing the
technologies Lhat are necessary to ensure our long-term

environmental and economic prosperity-

Based on these principles -~ environmental protection,
erconomic prosperity, flexibility, fairness and comprehehsiveness
—~ the United States recommends that future negotiations focus
on an agreement thal sets a realistic, achievable and binding
mediuﬁ—term emissions target. In addition, our view is that it
w31l be necessary to continue working toward a longer—-term
concentration goal (e.g. for the next 50-100 years), as set out
in the Convention’s objective. We believc that the medium-term
target must be met through maximum flexibility in the selectien
ot implementation measures, including thc use of joint

implementation and trading mechanisms.

Having outlined in broad terms the basic components of an
agreement we could support, I want to underscore the expectation
of the United States that the agreement be rcalistic and
achievable. Our preliminary analysis of sevcral targets that
have been tabled for consideration suggests that some proposals
are neither realistic or achievable =-- either because they would
compromige other important principles, such as the need for
flexibility in implementation, or because they involve
timeframes and objectives that are not consistent with national

and international prosperity. Our job in thc months ahead is to

@1006/008
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search [or agreement on a next step that will produce results
that are consistent with our cnvironmental and economic

aspirations.

others have suqggested that the negotiations move toward
consideration of some ambitious mandatory, internationally
coordinated policies and measures. In particular, suggestions
are emerging for annexes to the agreement outlining specific
actions that relevant Parties would be required to undert.ake,
such as, for example, agreed fiscal or regulatory policies.
Tn our view, the significant differences in national
circumstances and individual national approaches to these
matters suggest that few, if any individual measures are Jikely
to be applicable to all countries. . Therefore, the United States
opposes mandatory harmonized policies and measures.- We are open
to the possibililty of exploring consensus on agreed procedural
measures, for example those that might be necessary to implement

an international trading regime or cnsure enhanced reporting.

Finally, Mr. chairman, I want to discuss what has been and

remains a difficult component of the negotiations but it is

‘essential if we are to make progress over the long-term in

preventing harmful climate changes. The United States is
committed in these negotiations to ensuring that 21l countries
take steps to limit emissions, consistent with the mandate
agreed upon last year in Berlin. We look forward to working
together to develop strategies for advancing implementation of
this Convention and stand ready to continue our efférts to
provide technical experlise to work with dcveloping countries to
reduce greenhouse gas emissions. This will be & major issue in
the months ahead and we expact it to be taken up in earnest, as

with the other issues I have menticned, 1in December.

In summary, we have come to the conclusion that the
current structure of the Convention is less than ideal.

performance under the current regime —-— oI lack thereof =-
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suggests that 3 new model must be considered. Next steps must
be structured in a way that will help produce the desired
results —- not more rhetorical hopes. We pelieve Lhat
circumstances warrant the adoption of =2 realistic but binding
target, leaving it to individual governments to decide the most
appropriate measurcs needed to meet the agreed target. We are
convinced that the rarget must be both realistic and binding
because it is only through the surety of a commitment of this
nature that governments will take their obligations seriously

and the only way we can pe assured of progress.

‘We are also convinced that it is the target that should be
binding, not the individual measures, thus allowing maximum
flexibility in implementation. Continued use of non-binding
targets that are not met makes 2 mockery of the treaty process.
It leaves the impression that rhetoric is what counts rather
than real emission reductions —- an outcome that is bolh

unacceptable and counterproductive.

Mr. qhairman, the United States is committed to making the
international climate change process work. BAs I indicated
today, the science is increasingly convincing: it 1is evident
that concexrn about global warming is real and that we must
continue to take steps to address this problem consistent with
our long-term economic and environmental aspirations. Working
together, it is imperative that we marshall the creativity and
will that is necessary to address this far-reaching challenge in
an aggressive manner. The United States will be participating
in this effort with a view towards negotiating an agreément that
is comprehensive, fair and certain. 1In this way, we hope Lo
outline-an agreement that will help prepare our country and the
world —— environmentally and economically -~ for the next -

century.
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MEMORANDUM

SUBJECT: Clearance on U.S. Statement for Climate Conference of
Parties v

FROM: Steve Seidel, Special Coordinator for

Climate Change, CEQ

TO: Rosina Bierbaum, OSTP

Mark Chupka, DOE

Dirk Forrister, DOE
Frank Kruesi, DOT

David Gardner, EPA

T.J. Glauthier, OMB
Josh Gottbaum, Treasury
Doug Hall, NOAA
~Jennifer Havercamp, USTR
Jeffrey Hunker, Commerce
Pete Jordan, OVP

Alicia Munnell, CEA
Mary Nichols, EPA
Charlie Rawls, USDA
David Sandalow, NSC/CEQ
Lois Schiffer, DOJ

Ellen Seidman, NEC

Attached for your review is a draft of Tim Wirth's statement
for the Climate Convention's Conference of Parties. Comments are
due back to me by 2 pm_this Friday, July 12th. His speech is
strictly embargoed until after it is given on Wednesday, July .
17th. /

Comments can be sent to me by fax at 456-6546 or phone at
395-3706. '
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DRAFT STATEMENT

Scacond Confarence of the Parties
Framework Convention on Climate Change

Geneva, Switzerland
July 17, 1986

Thank you, Mr. Chairman. Let me begin by congratulating
you, Mr. Chimutengwende, on your selection as Chair of the
Conference. My government appreciates your willingness to
assume this important role and the leadership you have brought
to this task. I also want to take this opportunity to
congratulate the distinguished representative from Germany,
Angela Merkle, for the remarkable job that ﬁhe did in guiding
the work under this Convention over the past several years. The
task of moving forward more than 150 nations is difficult
enough. In this instance, however, the cha}fénge has been
compounded by the fact that we are dealing with what is probably

. the most complicated scientific, environmental, economic and
political challenge in history. The community of nations are in
your debt for hosting us and helping us reach the mandate agreed

upon in Berlin last year.

Since Berlin, our deliberations have benefittcd from the 1
careful, comprehensive and (I feel compelled to 33y)
uncompromised work oi the Intergovermmental Panel on Climate
Change, whose eiforts serve &s the foundation for international
concern and whose clear warnings about current trends are the
basis for the sense of urgency which my government holds in
these matters. Irn this regard, Mr. Chazirman, I want to note
that the United States is proud of the more than $1 billion
annual investment it has be=n making in recent years on global
change research. This is 2 cost we have tsken on 1n order to
enhance our own and the world’s unde:standing of the EBarth’s
atmospheric, oceanic and biologicai systems and represents not

only the seriousness with which we view these matters, but zlso
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the willingness of President Clinton and the American people to

help pioneer progress on behalf of the environment.

My government took very seriously the IPCC’s recently
issued Second Assessment Report, which underscored and amplified
the panel’s initial work -- refining estimatcs and revealing new
understandings that serve to signal even louder alarm bells.
From our perspective, the most salient of these findings are as

follows:

e« The chemical composition of the atmosphere is being altered
by anthropogenic emissions of greenhouse gases.

e The continued buildup of these gaﬁes will enhance the natural
greenhouse effect and cause the global climate to change.

« Based on these facts and additional underlying science, the:
second asse3sment reported that “the balance of evidence
suggests that there is a discernible huMéé influence on
global climate.” This seemingly innocuous comment is in fact
a remarkable statement: for the first time ever, the world’'s
ycientists have xeached the unavoidable conclusion that the
world’s changing climatic conditions are more than the
natural variability of weather. Human beings are altering

the Earth‘s natural climate system. S
Tn turn, the best scientific evidence indicates that such a
warming will have profound conseguences for the economy and the

guality of life of this and future generations:

Human health is at risk from projected increases in the spread

of diseases like malaria, yellow fever and cholera:

Food securily is threatencd in certzin regions of the world:

water resources are expected to pe increasingly stressed, with

substantial economic, social and ervironmental costs in regions
that are already water-limited, and pernaps even political costs

where there is already conflict over limited resources.

()
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Coastal areas —- where a large percentage of the global

population lives —— are at risk to sea level rise.

In our opinion, the IPCC has clearly demonstrated to
pollcymakers that action must be taken to address this challenge

and that, as agreed in Berlin, more needs to be done through the

Convention. This problem cannct be wished away. The science is

in. The obligation of policymakers is to respond with the same
thoughtfulness that has characterized the work of the world’s

scientific community.

Unhappily, Mr. Chairman, while the established
international scientific process is working well, the
international policy process, as established under the
Convention, has not been as successful. The shortcomings of the
Convention -- its failure to address the post-2000 period, for
evample —— were well explored in Berlin and do not bear
repeating today. The most salient fact is ‘now more apparent
than ever: the current Convention structure has not achieved the
results that were anticipated and planned for in good faith:; few
nations in either the developed or developing world have been
fully successful in meeting their commitments under articles 4.1
and 4.2 of the Convention. We have to do better.

’
+

over the past year, the United States has becn engaged at
home and internationally in serious analysis on the successes
and failures of ‘the current Convention structure, as well as on
the practicallity of the various proposals for next steps that
nave been put forward in recent discussions. While we still
have much work to do, our analysis and consideration of this
issue to daze have led us to certain conclusions about the form
of zn agreement we hope these negotiations will consider and
pursue. In the montns ahead, our ongoing analysis- and
assessment will allow us to more precisely articulate the

specific contents that the United ‘States could support.

Qo004
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We begin, Mr. Chairman, from the following base set of
principles, which will guide our consideration of proposals and

we believe should guide our multilateral negotiations:

e First, our negotiatjons must be about proposals that will
result in protection of the environment. The current
structure has been largely unsuccessful in this regard. We
are pnot interested in grand rhetorical goals that are
impossible to realize. We want the negotiations to focus on
outcomes that are real and achievable. Sound policies
pursued in the near term will allow us to avoid the prospect
of truly draconian and economically disruptive policies in
the future. Measured adjustments today will enable all
ﬁations to adapt in an economically prosperous manner.
Denial and.delay will only make our economies vulnerable in

the future.

e Second, the United States will continue to seek solutions
that are flexible and cost-effective, as we have
consistently. We are not enthusiastic and will not accept
proposals that are offered for competitive, not environmental
reasons. Serious proposals in the future must be fairly
focussed, not thinly veiled attempts to gain economic f
advantage. This is 3 global problem wilth global impacts and
therefora requires solutions that are fair, and that will
ensure enhanéed, not diminished prosperity —— now and in the

future -- for all the warld’s people.

e And third, the agreement should lay the foundation for
continuing progress by all nations in the future. The United
States is immovable in 1ts belief that international
cooperation on this challenge will continue for years and
decades to come and that all nations will have to become more
ambitious in contributing to tﬁe solution to this challenge

as we move forward and gain greater experience. We believe

i
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that, while this is a long-term chailenge, short-term signals
about the importance of this chéllenge must be sent
unmistakably to the public and private sectors everywhere -—-—
climate change is a serious problem and will require
sustained long-term investment and the full creativity of the

narketplace to be addressed successfully.

pPresident Clinton has urged all Amcricans and all nations to
prepare the economy for the 21st century. Meeting this
challenge regquires that the genius of the priva;e sector be
brought to bear on the challenge of developing the
technologies Lhat are necessary to ensure our long-term

environmental and econcmic pro3perity.

Based on these principles -- environmental protection,
economic prosperity. flexibility, fairness and comprehehsiveness
—— the United States recommends that future_negotlatlons forus
on an agreement thal sets a realistic, achlevable and binding
medium—-term emissions tdrqet. In addition, our view is that it
will be necessary to continue working toward a longer—term
concentration goal (e.g. for the next 50-100 years), as set out
in the Convention’s objective. We believe that the medium-term
target must be met through maximum flexibility in the selection

H

ot implementation measures, including thc use of jeint .

'

implementation and trading mechanisms.

Having outlined in broad terms the basic components of an
agreement We could support, I want to underscore the expectation
of the United States that the agreement be rcalistic and
achievanle. Our preliminary analysis of sevcral targets thag
have been tabled for consideration suggests that some preposals
are neither realistic or achievable -- either because they would
compromise other important principles, such as thne need Ior
flexibility in implementation, o because they involve

timeframes and objectives that are not consistent with national

and international prosperity. oOur job in thc months ahead is to

[@oos
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search for agreement on a next step that will produce results
that are consistent with our cnvironmental and economic

aspirations.

others have suggested that the negotiations move toward
consideration of some ambitious mandatory, internationally
coordinated policies and measures- In particular, suggestions
are emerging for annexes to the agreement outlining specific
actions that relevant Parties would be required to undert.ake,
such as, for example, agreed fiscal or regulatory policies.
In our view, the significant differences in national
circumstances and individual national approaches to these
matters suggest that few, if any individual measures are Jikely
to be applicable to all countries. Therefore, the United States
opposes mandatory harmonized policies and measures.- We are open
to the possibility of exploring consensus on agreed procedural
measures, for example those that might be necessary to implement

an international trading regime or cnsure enhanced reporting.

Finally, Mr. Chairman, I want to discuss what has been and

remains a difficult component of the negotiations but it is

‘essential if we are to make progress over the long—term in

preventing harmful climate changes. The United States is
committed in these negotiations to ensuring that all countries;
take steps to limit erissions, consistent with the mandate
sgreed upon last year in Berlin. We look forward- to working
together to develop strategies for advancing implementation of
this Convention and stand ready to continue our efforts to
provige technical expertise to work witqngcveloping countries tc
reduce greenhouse gas emissions. This will be a major issue 1in
the monﬁhs ahead and we expect 1t to be taken up in earnest, as

with the other issues I have mentioned, 1n Deccember.

In summary, we have come to the conclusion that the
current structure of the Convention is less than ideal.

performance under the current regime -— O lack thereci --
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suggests that a new model must be considered. Next steps must
be structured in a way that will help produce the desired
results —-- not more rhetorical hopes we believe that
ciccumstances warrant the adoption of a realistic but binding
target, leaving it to individual governments to decide the most
appropriate measurcs needed to meet the agreed target. We are
convinced that the target must be both realistic and binding
because it is only through the surety of a commitment of this
nature that governments will take their obligations seriously

and the only way we can be assured of progress.

‘We are 2130 convinced that it is the target that should be
binding, not the individual measures, rthus allowing maximum
flexibility 1in implementation. Continued use of non-binding
targets that are not met makes a3 mockery oi the treaty process.:
It leaves the impression that rhetoric is what counts rather
than real emission reductions —— 2n out:come .that is belh

unacceptable and counterproductive.

Mr. ;hairman, the United States is committed to making the
international climate change process work. As I indicated
today, the science is increasingly convincing: it 1s evident
that concexn about global warming is real and that we must
continue to take steps to address this problem consistent with
our long-term economic and environmental aspirations. Workiég
together, it is imperative “that we marshall tne creativity and
will that 1is necessary to address this far- reaching challenge in
an aggressive manner. The United States will be participatinq
in this effort with a view towards negotiating an agreement that
is comprehensive, fair and certain. In this way, we hope Lo
outline an agreemcnt that will help prepa are our COUuntry and the
world -- environmentally and economically -- for the next

century.
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July 8, 1996

The President

The White House

1600 Pennsylvania Avenue, N.W.
Washington, DC 20500

Dear Mr. President:

U.S. State Department officials have announced that they will begin UN-sponsored negotiations on
post-2000 climate change commitments this month. It is critical that an analysis and assessment of

the impacts of any such commitments on the U.S. economy be completed before these negotiations
proceed.

We are deeply concemed that such negotiations may lead to premature agreements that will

severely disadvantage the U.S. economy and U.S. competitiveness simply to meet an arbitrary
deadline. -

While there is reason for concern about global climate change, the models that are relied upon to
make climate change projections are evolving and there remains great uncertainty about the extent,
timing and effects. Each time the models have been improved, the estimates of the potential
environmental impact have been significantly scaled back.

The U.S. niust take care to avoid commitments that will cost U.S. jobs, retard economic growth or
damage U.S. competitiveness. Moreover, given the long-term nature of the issue, there is time to
determine optimum strategies — that are economically sound, comprehensive, market-based and
can be adjusted over time as new data and technologies become available. For example, a policy
of accelerated research and development efforts leading to breakthrough technologies may achieve
the same or better results with less cost and economic disruption than near-term strategies aimed at
incremental reductions in greenhouse gas emissions.

The U.S. should not accept other nations' agendas. This is a global issue that needs to be
addressed on a global basis. Agreements cannot exempt developing nations, which are expected
to be the major contributors to greenhouse gases in the 21st Century. Policies, instead, should °
encourage activities in developing nations to help.them limit future greenhouse gas emissions. At
the same time, care must be taken to avoid a one-size-fits-all strategy or acceptance of unilateral
obligations. The U.S. has the most to lose and will pay the highest cost for many of the proposals
currently on the negotiating table.

We urge you to ensure that the U.S. negotiating team recognizes that the unique needs of the U.S.
economy are of the utmost priority and to adopt a negotiating position that protects U.S. interests.
The U.S. should support accelerated research on climate change causes and effects. The U.S.
should demand time for a thorough study of all proposals with respect to their cost effectiveness and
economic, social and international competitiveness impacts. The U.S. should not agree to any of
the three proposed protocols presently on the negotiating table.

Your leadership on this issue is critical to assuring a continuing strong U.S. economy.

Sincerely,
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June 24, 1996 | “{t@)
TO: ALICIA MUNNELL
FROM: RAYPRINCE (f
SUBJECT: LIST OF POSSIBLE ISSUES AT THE JUNE 24TH PRINCIPALS MEETING
ON CLIMATE CHANGE

COUNCIL OF ECONOMIC ADVISERS

The purpose of the meeting is to give some guidance to the U.S. negotiating team at next month’s
Conference of Parties (COP-2). COP-2 and COP-3 (Fall 1997) are looking at possible amendments to
greenhouse gas abatement goals under the Framework Convention on Climate Change (FCCC). Nations
are having difficulty meeting those goals plus no goals past 2000 have been established. The main goal
under the current FCCC is a that Annex I countries (OECD) reduce their greenhouse gas emissions to
1990 levels by the year 2000. Wirth is the head of the delegation.

1.

Role of Annex II (non-OECD) countries - There may be strong Congressional resistance to
ratifying a treaty which does not include commitments from Asian and OPEC countries. It is
likely that some set of carrots and sticks would be used to get these nations to sign on. One
definite carrot is their inclusion in the U.S. Joint Implementation program (JI or USIJI) é-which
aids in the introduction of environmentally benign technology (solar, more efficient coal
combustion, etc.) abroad. Another possible carrot is a cap and trade system in which countries
signing a treaty will be allocated a certain number of allowances which they can sell of foreign
exchange. A possible stick which has been raised (but so far not advocated by anyone) is the
use of trade sanctions against countries that do not sign the treaty. Presumably the treaty would
exempt participants from sanctions for causing pollution that may result in damages in the U.S.

U.S. response to other nations’ proposals for reducing greenhouse gas emissions past 2000 -
The most severe is the one by the Alliance of Small Independent States (AOSIS) which calls
for a 20% reduction below 1990 levels by 2005. The U.S. does not have a well-define position
so it probably can do no more than stall.

Emissions trading - There is a great deal of interest in this proposal but everyone agrees further
study is needed. The possibility of having banking and borrowing of allowances has also been
brought up as a way of capturing inter-temporal efficiencies.

Three-fourths versus consensus vote on statements at COP2 - In the past, the U.S. has
supported a consensus, effectively giving each participant a veto.

OTHER ISSUE

The House Commerce Subcommittee on Energy and Power held hearings last week on the Climate
Change Treaty. EPA’s Dave Gardiner, DOE’s Marc Chupka, Commerce’s Jeff Hunker, and State’s
‘Rafe Pommerance testified. The hearing was not very long since there were not many questions from



the Committee. Dingle (ranking Minority member of the Commerce Committee) described the
Administration’s approach to climate talks as "fat, dumb and happy" citing the lack of analysis on which
to base a negotiating position (see attached). This criticism is basically correct since there is still a lot
of disagreement on the assumptions underlying economic models. The point that could be made here
is that we need to be prepared for the inevitable criticism about the economic and environmental
implications of any U.S. action on climate change even if it is to stick with the terms of the current
treaty.
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~ Dingell Derides Admlmstratlon s ‘Fat, Dumb
And Happy Approach To Climate Talks

BY DENNIS. WAMSTED

John Dmgell is not pleased.,

Dingell, ranking Democrat on the House Commerce
Committee, lambasted the administration Wednesday,
| saying it has no stratcgy for the global climate change
negotiations set o begin in Geneva in July. And without
| a strategy, the United States will'be an easy largct for

‘better-prepared nations ready to defend their intcrests,

commilice ovcrsnbhl hearing.

| Dingell told the administration’s four wilnesses—Rale
| Pomerance, deputy assistant secretary of State, David
Gardiner, assistant .administrator -at the Environmental
Protection Agency, Marc Chupka, acting assistant secre-

- player on Capitol Hill, rcpcaledly asked the four how the
-administration could negotiatc agreements—as it did

strategy..

D"‘bC” warned at a Commerce cnergy and power sub- ‘you want to o, a complete dn.xlysn of the issuc is

“You arc going over there fat, dumb and happy,™
 Michigan Democrat.

necgotiatc commitments for the period after 2000 without

And when one nation is that unpreparcd Dingell said,
it is bound to lose in any negotiation; particularly oné as
complex as climate change.

During questioning, Dingell, a ma_]or cncrgy pohcy

last year during talks to craft the Berlin mandate and is
preparing to do next mon(h—wuhout a comprchensive

Having a stralc;_.y mcans knowmg where you want to
go, Dingell said. And to havc a strategy, 1o know where

required.
How much of the analysis is compluc’ Dingell dskcd
The answer, about 50 pcrccn( -did not plc’nsc the
How can the United States posslbly bc rcady to

a complctc analysns of possnblc reduction targets and

tary of Energy, and Jeffrey Hunker depuly assnstanl to
the secretary.'of Commerce. .

(Cont:nuemag*aﬂ’—’-

Schaefer Wins Rules Fight On SPR Sales

" The Housc began consideration yesterday of the fiscal 1997 Interior

. appropriations lcgislation, and immediately faced the prnspcu of having to
come up with $220 million in new funding.

The new funding or cuts in other programs will be required because of

a successful appcal by House Commerce cnergy and power subcommittce

Chairman Dan Schaefer (R-Colo.) to strip.a provision in- the Intcrior

appropriations bill that would have allowed the Encrgy Department to sell

oil from the Strategic Petroleum Reserve to fund its opcrations next ycar.

- Schaefer protested that language, saying it amounted to legislating
through the appropriations process, which is against House rulcs, and was
bad public policy.- The Housc Rules Committee, which scts the rules for
floor debate on pending legislation, agreed with Schacfer. This will allow

“the Coloradan to raise a point of order against.the proposal.

- A Schaefer spokeswoman told The Energy. l)azly that the Housc parlia-
mentarian, who decides points of order, will rule in Schacfer's favor. The
issue was expected 1o be brought up for consideration tate last night.

" In his appeal, Schaefer warned that if the Rules pancl “docs not protect
the authorizing committee .under thesc circumstances we might as well
throw away the rule book. The Appropriations Committce should not be

- allowed to continue to circumvent the authorizing commitice to essentially
raise its allocations through  unauthorized asset salcs.”

In addition to being against House rules, Schacfer said, “sclling oil

from the Strategic Petroleum Reserve for budgetary purposcs is an ill-

considered policy. Not-only do we lose moncy cvery time we scll
_oil...but we compromlsc something cven more valuable: our national

cnergy security.’ —DENNIS WAMSTED

Scherman Sees

State-To-State

Differences

As Battleground

'BY MARY ovDBISQOLL

. The encrgy policy turf baules of the
future will not pit federal against statc

regulators so much as they will. involve

regulators from different states, a
promincnt cnergy Idwycr said Wednes-
day. .
That; Bill Scherman lold The
Energy Duaily’s conlerence on the
Federal Encrgy Regulatory
Commission’s open access rules, is
because FERC largely accommodated
the states' concerns with its extensive
deference clauses. So as individual
states begin putting together their ovn
rcslruuurln;, rules o benefit lhcnr own

(Continued on page 2)
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Fat, Dumb | State-State Differences... onsae o)
v y electricity customers, Scherman said their interests are bound to collide with
And Happy e the interstate nature of the electric power market. ' '
_ . The potential for state-on-state turf battles, added Scherman, a partner at
(Continued from page one) Skadden, Arps, Slate, Meagher & Flom, could delay the consumer benefits of

. L. clectric power compelition. .
timetables, and their conse- : P P :

o . “We may have to develop new institutions, new mechanisms to resolve these
quences? he -?’Sk‘-’d'_ And withoul | ., ficts between the states,” he said. “It may be, at the end of the day, we'll
that analysis, how can the .'U',S'_ necd Congress to act on regulatory compacts.” T : :
develop a negotiating strategy? . Nevertheless, Scherman added, the state-federal battle is not yet over. FERC
- The U.S. nceds to protect IS | yiay have “bent over backwards” to accommodate the states, giving them
interests in thesc negotiations, | jeference on making the transmission-distribution facility call and on authori-
Dingell. continued, but the ad- 1 4y(on for local services, but the National Association of Regulatory Utility
ministration is wocfully unpre- Commissioners still is not lully satisfied. - L : - '
parcd todo so. . i ~ “FERC took steps that no other [commission] has taken before, yet there is
~“Instead of l}c:_pg preparcd for still tension,” he said, pointing to NARUC's comments on the open access rule.
hardbali negotiations, the U.S. is For instance, where FERC gave the states deference on the transmission-

about to send “a fine bunch of | gisiribution call, NARUC says it wants FERC to “conclusively rely” on the
preschoolers to protect its inter- ' T RO -

ests.” '
Dingell was not alonc in his
concerns, with subcommiticc

stalc detcrminations. _ : - -
Pcnnsylvania Public Utility Commissioner John Hanger, a proponent of - -
retail competition, agreed with Scherman. Hanger, who said he is not itching
cerns, W to fight the federal government over jurisdiction, noted that the “cooperative
Chairman Dan Schaefer (R-Colo.) | federalism™ thay many state commissioncrs often tout goes both ways. ‘And
.worrying “that the U.S. will agree |- FERC has taken the first step, he said, with Order 888's deference “olivé ¢-
to further commitments which | - hranches” 1o the states. : . . -
‘may be difficult’ to meet, have “Statcs cannot cxpect cooperation from the federal government if they act
serious ‘negative cconomic con- | |ike prolectionists that are.intent on impeding the interstate commerce of
scquences for-the-U.S. and have clectricity and robust competition,” Hanger said. And the federal’government
litle global cnvironmicntal im- | “cannot cxpect the states to cooperate “if it preempts state authority even when.
pact.... =~ - . states act in a manner that promotes the interstate commerce of electricity and
“Global climate change is a | gencration competition.” o .
truly a global problem which will . Though many states chafeat the thought of FERC declaring jurisdiction aver
} require global solutions,” | retail transmission in intersiate commerce, federal ‘intervention ma)ﬁp';’ﬁ?c"-‘
Schaefer continucd. “Yet, for all | helpful in scveral instances, Hanger said. : .
the leadership the U.S. is show- _ For cxample, state’ officials promoting retail customer. choice will need
_ing, there seems to be very little federal regulators 10 cnsure that no:company could have market power in -
followership among dcveloping | - regional electric markets. That is playing itself out in the Pennsylvania-New

countries.” ‘ Jerscy-Maryland power pool, where two pool members, Baltimore Gas &
Similar concerns were raiscd Electric and. Potomac Electric Power Co., are planning to merge. _
‘by Commerce Committce Chair- _ The deal will incrcasc generation concentration within the pool if it is

man Thomas Blilcy (R-Va.). “Be- compl_clcd.' he said. And though PJM scrves more than half of Pennsylvania,
cause of the lack of adequate time | neither of the ‘utilitics involved in the merger serve retail custonrers-ir-
for analysis and asscssmenl we Pennsylvania.. ’ :

arc just about a ycar away from “I, thercfore, have no jurisdiction over the merger,” Hanger said. “Yet, the

completing negotiations under the proposed merger will affect the level of generation competition that exists in

Berlin agreement and our analy- | the PIM pool and the prices of wholesale electricity and the spot electric retail

sis is preliminary, our assessment market that will soon cxist. Pennsylvania’s interests in robust regional genera--
has not begun, and no one, be it tion competition can only be protected by the federal government.”

business, labor, environmental The same holds true for states that plan to implement retail competition; as _

groups or Congress, has any idea Hanger predicted Pennsylvania will do—a legislative panel on Wednesday was
what kind of commitments thc marking up a bill that would institute retail competition by 1998, and sentiment’

'U.S. is considering. on the commission is in favor of retail competition, he sqid. L
. “Consequently, no onc has the | ~ - State actions preventing one state’s generators from selling to anplhsr state’s
ability to analyz¢ and comment | retail clectric buycrs raise important constitutional questions, he said. “Policies
on a U.S. position....™ that amount to clcctric protectionism and opposilion to retail competition may
Binding the U:S. to future re- well violate the...Commerce Clause.”
"duction commitments “will re- But in the context of Order 888; he added, the questions are: Will FERC
. quire. the full support and assis- really defer when the states are being consistent with open access and compa-

-1 -tance of the American people.” rability? Will state officials avoid protcctionist policies designed to protect
: Bliley added. “Shouldn’t thcy native utilities? And will they give FERC achance to demenstrate that it means

know- what their government is “deference™ bCfOTC lhcy.g()_ to court? o N : )
‘working toward?” [ The federal interests in these cases, he said, are legitimate—not exclusive,
: ~ and not preclusive.

’
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'MEMORANDUM /71/4 ces Y
COUNCIL OF ECONOMIC ADVISERS

July 2, 1996 - (&U/’U
TO: ALICIA MUNNELL | d ¥
FROM: RAY PRINCE
SUBJECT: Economic Modeling Group Meeting on Climate Change

Rafe Pomerance chaired today’s meeting. State and Commerce (Jeff Hunker) are concerned that
the economic costs of meeting emissions targets are unacceptably high. They argue that improved
modeling would show that the costs are lower.

CEQ (Steve Seidel) and EPA (Chris Christopharos) think that the most promising improvement
is to design models with endogenously determined rates of diffusion (reflecting the fact that a certain
amount of x-inefficiency exists because not everybody adopts new technologies immediately). Policies
that increase the rate of diffusion would show lower loss of potential GDP so long as the rate of
diffusion increased than policies that do not. The question that arises is whether the market has already
exploited all the economically feasible opportunities to increase the rate of diffusion.

A second possibility is to design models to incorporate the benefits of reducing greenhouse gas
emissions (mitigation) in the form of adaptation costs avoided. Adaptation costs arise because rising
concentrations of greenhouse gases would require capital expenditures on dikes, levees, irrigations
systems, etc. in order to avoid more severe damages. It is not certain, however, just how much capital
would be diverted to avoidance activities under a no-action scenario through 2010.

A third possibility is to design models to incorporate policy induced changes in technological
change at the sectoral level. This is usually done by assuming that the rate of change is dependent on
relative prices. A number of individuals at these meetings argue that this approach implies that the
overall rate of technological change is fixed (exogenously determined) and that it is possible for policies
to raise the overall rate. Their first point is certainly true and the second point may be. However,
models with endogenously determined rates of change are very controversial.

Rafe also mentioned that he was meeting with the different agencies involved in the modeling
to discuss specific concerns. :



EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL OF ECONOMIC ADVISERS
WASHINGTON, D.C. 20500

SENIOR ECONOMIST July 5, 1996

MEMORANDUM FOR RAFE POMERANCE, DEPUTY ASSISTANT SECRETARY FOR
ENVIRONMENT AND DEVELOPMENT

FROM: RAYMOND PRINCE

SUBJECT: Issues in Estimating the Economic Costs of Reducing Greenhouse Gas Emissions

Several issues have come up in the discussions over the last few weeks about the costs of meeting
greenhouse gas (GHG) emissions goals as predicted by various economic models. Increasingly, the
debate seems to revolve around what assumptions should be made when running these models rather
than which model to use (see Issue #1). We have been able to resolve some of those issues and are
working toward resolution of others. This memorandum is meant to cap where I see we are in those
discussions.

Issue #1 - Which model is best to use?

There now seems to be general agreement that all three basic types of models—engineering,
macroeconomic and computable general equilibrium--have a role to play in estimating the
economic costs of meeting targets and that we will end up with a range on numbers for the
estimated costs. None of the models qualify as a silver bullet because it is difficult to capture all the
implications of greenhouse policies in a single model. The continued use of old technologies represents
opportunities to reduce GHG emissions with very little or even negative costs (no-regrets). Engineering
(bottoms-up) models are particularly useful for identifying these opportunities. Economic incentives
reduce GHG emissions by driving a wedge between the profit and employment opportunities for firms
using energy intensive processes and those that rely more on other inputs. The greater the wedge, the
greater the likely reduction in GHG emissions but the greater the structural adjustment costs.
Macroeconomic models are particularly useful for estimating the more near term of these structural
costs. Reducing GHG emissions is, however, a long term policy and computable equilibrium models
are specifically designed to estimate the loss of potential GDP over several decades.

Issue #2 - How should we define the costs for meeting any particular GHG emissions target?

There seems to be general agreement that it should be the difference between potential GDP under
a no-action scenario (the baseline case) versus different mitigation scenarios.



Issue #3 - Which mitigation scenario should we use to estimate the upper-bound for the costs of
reaching any particular GHG emissions target?

As a general rule, the upper-bound cost estimate of meeting any particular emissions target should
be based on policy approaches that have actually been tested in the field and are absent the
ameliorating effects of other policies. The SO2 cap-and-trade system seems a likely program on which
model an upper-bound estimate.

Issue #4 - What upward biases exist in models to estimate the costs of meeting any particular GHG
emissions target?

Three possible sources of upward bias have been mentioned which would seem to warrant further
investigation - (1) it may be possible to affect the rate of diffusion (adoption) of existing emissions
reducing technology with certain policies; (2) the rate of emissions reducing technological change
may be more responsive to changes in relative prices than is normally assumed; (3) differences in
the growth of potential GDP under no-action versus mitigation scenarios is biased upward because
the impact of diverting capital to adapt to climate change has not been incorporated into GDP
estimates. Not all firms adopt a new technology immediately, which is why engineering studies show
the opportunity for efficiency gains. Market expectations, for example, might cause both the rate of
diffusion and the rate of technological improvement in emissions reduction to be greater than normally
assumed if a policy to reduce GHG emissions were implemented in phases. Avoided adaptation costs
like construction of levees, irrigation systems and sea walls as a result of mitigation policies would free
up scarce capital sources for investment into productive capacity.

Issue #S5 - What downward biases exist in models to estimate the costs of meeting any particular
GHG emissions target?

Many models underestimate structural adjustment costs due to the differential effect of policies
on profit and employment opportunities across sectors.

Issue #6 - Are the costs of meeting GHG emissions targets lower under mitigation scenarios other
than a simple SO2-type program? -

Other possibilities that seem worth exploring are various distribution schemes for permits,
auctioning of permits and various ways of recycling revenues.

c: A. Munnell
S. Seidel
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Washington, D.C. 20503-0001 FILE NO: 603
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LEGISLATIVE REFERRAL MEMORANDUM Total Page(s): [3

TO: Legislative Liaison Q#ficer - S ystribution below:
FROM: Ron PETERSON mfor) Assistant Director for Legislative Reference

OMB CONTACT: Robert TUCCILLO  385-5609

SUBJECT: STATE Qs and As on International Negotiations under the Framework
Convention on Climate Change

DEADLINE: 10:00 AM Monday, July 08,1996

In accordance with OMB Circular A-19, OMB requests the views of your agency on the above subject before
advising on its relationship to the program of the President.

Please advise us if this item will affect direct spending or receipts for purposes of the "Pay-As-You-Go"
provisions of Title Xlll of the Omnibus Budget Reconciliation Act of 1990.

DISTRIBUTION LIST:
AGENCIES: 6-AGRICULTURE, CONG AFFAIRS - Vince Ancell (all testimony) - 2027207095

25-COMMERCE - Michael A. Levitt - 2024823151
19-Council on Environmental Quality - Michelle Denton - 2023955750
32-ENERGY - Bob Rabben - 2025866718
33-Environmental Protection Agency - Chris Hoff - 2022605414
61-JUSTICE - Andrew Fois - 2025142141
83-National Security Council - Andrew D. Sens - 2024569221
95-Office of Science and Technology Policy - Sam Seidel - 2024566020
118-TREASURY - Richard S. Carro - 2026221146

EOP:. Sasser_B
Macris_E
Horrigan_S
Sandalow_D (CEQ) 6-2710
Prince_R



RESPONSE TO LRM NO: 4929
LEGISLATIVE REFERRAL -
MEMORANDUM FILE NO: 603

If your response to this request for views is short (e.g., concur/no comment), we prefer that you respond by e-mail or
by faxing us this response sheet.
If the response is short and you prefer to call, please call the branch-wide line shown below (NOT the analyst's line)
to leave a message with a legislative assistant.
You may also respond by:
(1) calling the analyst/attorney's direct line (you will be connected to voice mail if the analyst does not answer); or
(2) sending us a memo or letter
Please include the LRM number shown above, and the subject shown below.

TO: Robert TUCCILLO 395-5609
Office of Management and Budget
Fax Number: 395-5836

FROM: - / / 3/ 4 (Date)
ﬁpf‘f lorn.s (Name)
(zA (Agency)
795 5oi 2 (Telephone)

SUBJECT: STATE Qs and As on International Negotiations under the Framework
Convention on Climate Change

The following is the response of our agency to your request for views on the above-captioned subject:
Concur

x No Objection

No Comment

See proposed edits on pages

Other:

FAX RETURN of pages, attached to this response sheet
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Supplemental Questions and Answers'provided by the U.S. Department of State

to U.S. House of Representatives
Committee on Commerce

Subcommittee on Energy and Power DP AFT
July 2, 1996 : .

QUESTION 2: PLEASE PROVIDE A LIST OF ALL ANALYSIS AND/OR
ASSESSMENT PROJECTS UNDERWAY, CONTEMPLATED OR COMPLETED.
PLEASE PROVIDE A LIST OF ALL THE CONTRACTORS CONDUCTING THE
ANALYSIS AND ASSESSMENT. HAVE ALL OF THE RESULTS OF THESE
GROUPS' ANALYSIS BEEN RELEASED YET? IF ANY HAVE NOT YET BEEN
RELEASED, PLEASE EXPLAIN WHY. WHAT ADDITIONAL WORK IS
UNDERWAY OR CONTEMPLATED?

Answer: The U.S. Government is engaged in a significant number of analysis and
assessment activities whose results could impact the development of our climate
change policies. These activities are taking place within and between a number of
government agencies, including the National Science Foundation, the National Air
and Space Administration (NASA), the National Oceanic and Atmospheric
Administration (NOAA), National Institutes of Health, the Department of
Commerce, the Department of Energy, and the Environmental Protection Agency,
among others. The U.S. Government is the principle supporter of most research
on basic issues in academia as well. These ongoing activities are expected to feed

into the policy development process as we engage in the international negotiations
process.

There are also a number of studies that the U.S. Government
commissioned for the official analysis and assessment phase under the Berlin
Mandate. Attached is the agenda from the June 6-7, 1996 Analysis and
Assessment workshop, listing the presentations that were made. Of these
presentations, the following work by contractors was government funded with the

supporting agency identified:

Patz, Johns Hopkins, “Public Health Implications . . 7 EPA
Blaney, ICF, “Cost of Carbon Emission . . ." EPA
Earley, EIA et al, “Economic Impacts . . ." DOE
Probyn, DRI, “The DRI Model .. ."” EPA
Mintzer, U of MD, “Uncertainty in the Modeling . . .” EPA
Walker, Oxford, “Reducing Carbon Emissions . . .” DOE
Wilcoxin, U of Texas, *“The GCUBED Model . . .” EPA
Edmonds (Richels, Edmonds, Gruenspecht, Wigley),

“The Berlin Mandate . . ."” DOE
Hoffman (based on DOE/EIA Service Report, “An

Analysis of Carbon Mitigation . .."” EPA

/f e pu 75T
){(;/-‘C— &=</7 - L2
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In addition to the analyses presented at the workshop, other activities
underway by the Federal Government include a series of meetings with energy
intensive industries that took place in June and a series of roundtable discussions
with industry and NGOs that was completed in mid-June.

Future work will be defined based, in largc part, on a review of the body of
work presented at the workshop.

QUESTION 4: PLEASE EXPLAIN WHAT, IF ANY, ANALYSIS BY THE
ADMINISTRATION AND ITS CONTRACTORS IS UNDERWAY OR
CONTEMPLATED OR HAS BEEN COMPLETED ON THE ECONOMIC IMPACTS
ON NON-ANNEX I PARTIES OF ACTIONS TO STRENGTHEN COMMITMENTS
OF ANNEX I PARTIES, ON ACTIONS TO ADVANCE THE IMPLEMENTATION OF
COMMITMENTS OF NON-ANNEX I PARTIES, AND ON ACTIONS TO
STRENGTHEN COMMITMENTS OF ANNEX I PARTIES THROUGH POLICIES
AND MEASURES OR QUANTIFIED EMISSIONS LIMITATION AND REDUCTION
OBJECTIVES? ALSO, WHAT PARTIES, OTHER THAN THE U.S. OR
INTERGOVERNMENTAL ORGANIZATIONS, ARE CONDUCTING OR PLANNING
ANY ANALYSIS AND ASSESSMENT OF SUCH MATTERS?

Answer: The potential impact on non-Annex I Parties of actions by Annex I
Parties was discussed in several of the papers presented at the workshop that have
been supported by Federal agencies (e.g., Walker, Jacoby). Actions to advance
the implementation of commitments of non-Annex I Parties was the subject of
one of the sessions at the June workshop at which four papers were presented, one
of which was by a representative of the U.S. Country Studies Program office. The
vast majority of papers presented at the workshop addressed issues related to
potential impacts of policies and measures or quantified emissions and reduction
limitation objectives (QELROS) of Annex I Parties, in particular, the United
States. In particular, many of the papers analyzed the potential and effects of
QELROs proposals by the Alliance of Small Island States and Germany, among

others. As identified above, a subset of these papers represent analysis that was
supported by DOE or EPA.

Besides the United States, there are a number of other intergovernmental
organizations and countries that have undertaken analysis and assessment
activities. The Organization for Economic Cooperation and Development
(OECD), in conjunction with the International Energy Agency (IEA), are
embarked on an exercise to look at whether there are policies and measures for
which “common action” by Annex I countries makes sense. These analyses have
included some consideration of the consequences of “non-participants” from
actions by participants. The Intergovemmental Panel on Climate Change (IPCC)
recently began working on a study of policies and measures at the request of the
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Subsidiary Body on Scientific and Technical Advice. It is anticipated that thjs
study will consider impacts of actions on non-Annex I Parties. In addition, a
series of workshops were held on the margins of the last negotiating session in

objectives. Furthermore, a roundtable discussion of heads of delegations is
scheduled during the Ministerial portion of COP-2. Finally, a number of countries
have been doing their own analysis and assessment work and are expected to
present their results during the COP-2 meetinigs. Each of these latter sessions

have included or will include consideration of each of the issues related to non-
Annex Parties.

IMPACTONTHEUS.IF A PROTOCOL OR ANOTHER LEGAL _
INSTRUMENT INCLUDED A EUROPEAN COMMUNITY BUBBLE,
TAKING INTO CONSIDERATION EUROPEAN UNION MEMBERSHIP AS
OF 1992, 1996, AND AFTER THE YEAR 2000.

Answer: The analysis presented at the June workshop included several
studies that compared potential impacts of various control measures on the United
States compared to other countries and regions. For example, the presentation by
Jacoby (MIT) and by Walker (Oxford) both utilized international models and
showed that impacts of modeled limitation scenarios on Japan, Canada, and some
European countries could be greater than on the United States. The MIT study
looked ut the European Union as a whole, while the Oxford study examincd
individual countries, As the work to date suggests, the ability to compare impacts
on different groupings of countries is limited by the specificity contained in the
available models. We intend to do additional analysis comparing a broad range of

possible schemes that would vary the scope of allowable “bubbles” or trading
schemes,

QUESTION 7: THE ADMINISTRATION AND OTHER PARTIES HAVE
SUBMITTED COMMENTS AND VIEWS TO THE CONVENTION
SECRETARIAT ON NUMEROUS ISSUES PURSUANT TO REQUESTS BY
THE SUBSIDIARY BODIES TO THE CONVENTION AND THE

AGBM IN OCTOBER 1995 AND PROVIDE COPIES TO US. IF THOSE
COMMUNICATIONS HAVE NOT BEEN MADE AVAILABLE TO U.S. NON-
GOVERNMENTAL ORGANIZATIONS, PLEASE EXPLAIN WHY. IF THERE
IS A STATUTORY OR OTHER LEGAL BASIS FOR NOT PROVIDING
THEM TO NGOs AND, OF COURSE, THIS SUBCOMMITTEE, PLEASE
IDENTIFY IT.
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Answer: U.S. comments and views that have been submitted to the
Convention Secretariat have been distributed to Congressional staff and
industry and environmental non-governmental organizations on request.
Attached is a copy of these documents.

QUESTION 9: AT THE MARCH 1996 MEETING IN GENEVA, THE GROUP
OF 77 AND CHINA RELEASED A “POSITION PAPER” ON GUIDELINES
AND FORMAT FOR PREPARATION OF INITIAL COMMUNICATIONS
FROM DEVELOPING COUNTRIES, INCLUDING CHINA, INDIA, SOUTH
KOREA, AND SINGAPORE, ABOUT GREENHOUSE GAS EMISSIONS
INVENTORIES AND RELATED MATTERS. THE POSITION PAPER
STATES THAT “THE CONVENTION MAKES THE IMPLEMENTATION OF
THE CONVENTION BY ANNEX I PARTIES A PRECONDITION FOR THE
FULFILLMENT OF THE OBLIGATIONS OF DEVELOPING COUNTRY
PARTIES/NON-ANNEX 1 PARTIES.” WHERE IN THE CONVENTION IS
THIS PRECONDITION? THAT STATEMENT ALSO APPEARS
INCONSISTENT WITH THE PROVISIONS OF THE BERLIN MANDATE

DECISION WHERE THE DEVELOPING COUNTRIES REAFFIRMED THEIR
COMMITMENTS UNDER ARTICLE 4.1. DO YOU AGREE?

Answer: The statement in the G-77 and China position paper refers to
Article 4.7, which states that “The extent to which developing country
Parties will effectively implement their commitments under the
Convention will depend on the effective implementation by developed
country Parties of their commitments under the Convention related to
financial resourccs and transfer of technology . . .” This provision provides
a factual recognition that many developing countries do not have the
technical or financia! resources to meet their obligations under the
Conventjon.

The Berlin Mandate reaffirms commitments of all Parties
(including developing country Parties) and calls for Parties to continue to
advance the implementation of those commitments. The Administration
strongly supports this obligation; we believe that developing countries
must continue to advance their commitments if the ultimate objective of
the Convention is to be realized, namely, “stabilization of greenhouse gas
concentrations in the atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system.”

QUESTION 10: THE POSITION PAPER ALSO EXPRESSED “DISAPPOINTMENT
THAT THE ANNEX I PARTIES AND OTHER DEVELOPED COUNTRY PARTIES
HAVE NOT BEEN ABLE TO FULFILL THEIR COMMITMENTS REGARDING
PROVISION OF FINANCIAL RESOURCES AND TRANSFER OF TECHNOLOGY
AS STIPULATED UNDER THE CONVENTION.” PLEASE IDENTIFY THE
PROVISIONS OF THE CONVENTION THAT STIPULATE EACH SUCH
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COMMITMENT AND EXPLAIN WHETHER OR NOT THE U.S. AGREES THAT
DEVELOPED COUNTRIES, INCLUDING THE U.S. HAVE FAILED TO MEET
THEIR COMMITMENTS UNDER THE CONVENTION. IN RESPONDING, PLEASE
EXPLAIN THE NATURE AND EXTENT OF THE COMMITMENTS, THE ACTION
TAKEN BY COPI UNDER ARTICLE 12.7, AND EXPLAIN WHAT, IF ANY,
DEVELOPING COUNTRY REQUESTS FOR TECHNICAL AND FINANCIAL

SUPPORT MADE UNDER ARTICLE 12.7 HAVE NOT BEEN FULFILLED AND
WHY.

\

Answer: This quotation in the G-77 and China position paper refers to Article
4.7, which was described in Question 9 above. Article 12.7 specifically called for
Parties, at COP-1, to “arrange for the provision to developing country Partics of
technical and financial support, on request, in compiling and communicating
information . . ." The degree to which developed countries have met their
commitments for “financial and technical support” is a matter of interpretation.
Most of the Annex I (OECD countrics) countries have been faithful to the “letter”
of their commitments to provide financial and technical support, but have not met
the “spirit” of these provisions to provide adequate levels of support to enable
developing countries to meet their obligations in a meaningful way.

This includes the United States, whose support has been limited to certain
areas. For example, the United States has been the most active developed country
with respect to “compiling and communicating information.” Specifically, the
United States created the U.S. Country Studies Program, and its successor,
“Support of National Action Plans” (SNAP), to help developing countries prepare
their national communications. While the Country Studies Program has been
instrumental in helping approximately 60 transition and developing countries
meet many of their reporting requirements, especially with regard to national
greenhouse gas emissions inventories, the SNAP program has funding adequate to

help only approximately 10 developing countries prepare their national action
plans.

Similarly, the United States has not met its voluatary commitment to fund
the Global Environment Facility (GEF), which was established to provide support
for developing countries to meet their commitments to the Framework
Convention. For example, in this fiscal year, the U.S. contributed only one-third
of its pledge to the GEF. Othcr countries are having similar difficulties. This is

impinging significantly on the ubility of developing countrics to meet their current
commitments.

QUESTION 12: IN VIEW OF THE PRELIMINARY NATURE OF THE U.S.
ANALYSIS AND THE LACK OF ANY ASSESSMENT, WHAT IS THE BASIS
FOR THE U.S. PARTICIPATING IN NEGOTIATIONS FOR A PROTOCOL
OR OTHER LEGAL INSTRUMENT IN JULY OF THIS YEAR? ARE OTHER
PARTIES FURTHER ALONG IN THEIR ANALYSIS AND ASSESSMENT
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EFFORTS? WHAT HAPPENS IF THE PARTIES ARE UNABLE TO REACH
AGREEMENT IN 19977

Answer: From its own scientific and analytical assessment, the United
States concluded that commitments agreed to date under the Framework
Convention on Climate Change are not adequate to resolve the
anthropogenic greenhouse gas emissions problem. Therefore, next steps
are necessary. However, all Parties agree that any next steps must be taken
only after careful consideration of the consequences -- of both action and
inaction. Thus, as part of the process to develop next steps, the Parties to
the Convention agreed to launch an analysis and assessment phase (a
component of the process included on the demand of the United States).

As the presentations at the June 6-7 workshop make clear, we are
now beginning to see some of the preliminary results from our own
analytic efforts. We also expect other countries to present some of the
results of their own analysis and assessment at COP-2, Although some
countries may allude to what their intentions are with respect to next steps,
and indeed some countries (i.e., Germany, AOSIS) have already
introduced ideas for a protocol or other legal instrument, we do not expect
explicit “next steps” to be negotiated at the July meeting.

At this time, we expect that the process will move forward along a
trajectory that will lead to adoption of its results at the third session of the
Conference of the Parties in 1997.
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The Hunurable Wanen M. Cluistoplic:
Secretary

U.S. Department of State

2201 C Street, N.W.

Washington, D.C. 20520

Dear Scerctary Christopher:

| am writing to copfirm the invitation ta you, o your represontative, 1o testify hefore the
Subcommittae on Energy and Power on June 19, 1996 at 10:00 am. iz 2322 Raybum House Ofiee
Building. This hearing, which was originally scheduled for Muy 31, 1996, is a continuation of the
Subcommittce’s angoing cxamination of the Status of the Internationa] Climute Change
Negotistions. The focus of this hearing will be the raceat Climato Change Analysis Werkshop and
the Second Confurence of the Parties.

Since this Subcoinmitiee’s last hearing on Climatc change, the Ad Hoe Graup on the Rerlin
Mandate (AGBM) has met three times and is scheduled w0 mee: twe more tmes in 1996 and at least
three times in 1997. The goal of these meetings arc to strcaathen the commitments for the post 2000
peried of the U.S. anud other developed country purties to the Climate canventisa. Your testimony
should tacus an the sttus of negotiations under the Rerlin Mandate and the Administeatian’s
expertahonk for tha Seennd Unnterence of the l'adties and fiture meetings of the Ad 1loc Group on
the Herlin Mandnte. 'I'he testimony should address issues relatad 1o funthering Annex 1 party
commitmanls, as wall ax, any progress which has haen made in sdvaneing the implementation o!'
commiurients of non.Annex | parties.

The Berlln Mandate also required an analysis and ussessment of potential future
tommitments be conducted. Your tesumony should address whar analysls and asscssment has been
uiderahen su fur und w deacription ol e results of such analysis. Special emphusis should be giver
to any analysis donc on impacts of increased U.S. coinmittents W the U.S. SCONVILY viy U viy other
developed and developing nations. Your testimony should also discuss to what extent U.S. analysis
and asscssment is complcte and/or if further information is needed before the US. should agree to
further commitments. Finally, your testimony should address the rolc the Climate Change Analysis
Workshop will play in developing the U.S. position in the upcoming negotiations.
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The Honorable Warren M. Christopher
June 12, 1996
Puge 2

You are requested to submlt « written statement which may he of any reasonable length and
unty contsin supplemnental materials. Your written starement should be typed. double spaced, and
slould include & une-page sunmary touching upon the major polnts you wish to make. In nrdar
to wllow suflicient iime for Members of the Subcommines o ask questions. your nral presentation
should be limited w § minues. In additfon to your written presentation, I would ask that each
wimess provide written answers, within thelr area of expertise. to the artached list of questions.

‘The rules of the Committee require you 10 provide the Commlnec with 7S capies of your
writien statement at jeast (wo working days in advance of your appearance. This will allow
Members and swff the opportunity ro review your testimony and prepare for the hearing. T also
request that you provide 30 copics of your curriculum vita or resume. Please send (hese copies
to the amention of Comminiee’s Logislative Clerk, 2125 Rayburn House Office Building. Tn
addidon. in oyder to satisty the anticipated interest {n this hearing, please provide an additional />y
copies of your testimony when you appear before the Subcommittee.

The Commitice strongly encourages witnesses 1o submil testimony in electronic form in
sddition w providing the required wrinen coples. Amached arc guidelines for the subminal of
testimony in electrugic furin. The Commitee wishes w make clear that clestronic submitw! of

“testimony doey not selicve witnesses of (e obligution w submit ay described in the preceding
pasagraph. '

1 appreciate your willingness to participate in this biearing wnd louk forward (o seeing you
next week. 11 you have any questions conceuning your testimouy, please cunt My, Cutherine
Van Way of thc Commerce Commitice staff at (202) 225-2927.

QL
\ ey
Dan Schasfer
Chairman
Subcommittee on Energy and Power

Attachment (1)
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MEMORANDUM FOR JOEL SCHERAGA AND ANN GRAMBSCH
FROM: RAY PRINCE r()lp |

SUBJECT: REVIEW OF INFORMATIONAL PACKET FOR UPCOMING CONFERENCE OF
PARTIES ON CLIMATE CHANGE CONVENTION

I have three suggestions:

o The first page indicates a total of 50 different programs in the Climate Change Action Plan, but
there only descriptions of 15. The number of descriptions should coincide with the number of
programs claimed to exist.

. The Climate Action Report listed the contribution of the various programs to the overall
reduction from baseline emissions. It would be useful to include this information in the Packet
so that readers could get an idea of the relative importance of these programs.

o (tentative comment pending review of IPCC report) Reference to an increased severity of
weather patterns and its effects in the section on Water Resources and elsewhere in the "State
of the Knowledge" report should be deleted. Whether climate change will increase the severity
of weather patterns is still controversial. The Group II report of the IPCC concluded that the

data was not conclusive enough to state climate change will lead to more severe weather
patterns.

¢: A. Munnell



MEMORANDUM
COUNCIL OF ECONOMIC ADVISERS

June 19, 1996
TO: ALICIA MUNNELL
FROM.: RAY PRINCE
SUBJECT: COMMENTS ON ECONOMIC MODELS OF CLIMATE CHANGE FOR THE

JUNE 24TH PRINCIPALS MEETING

Issue: How models are put together has become a critical policy issue. Attempts to improve welfare
have faltered because the supporting analysis was based on models with controversial assumptions. The
history of attempts to estimate benefits by measuring marginal willingness to pay through contingent
valuation is an example of a basically sound policy which has suffered set backs because of the use of
models that were not ready for the public policy arena.

Attempts to address the threat of climate change could suffer the same fate. In fact, policy initiatives
have already received bad publicity from the use of engineering models that predicted overly-optimistic
results from voluntary programs. More recently, climate models have been attacked for their
assumptions about the role of water vapor.

Economic models are critical to determining the best way to deal with climate change. But if the
models on which policies rely contain overly-optimistic assumptions, the entire initiative could be
discredited. In particular, models that offer a "double-dividend" of increased growth and improved
environment are likely to be received negatively.

Specifics:

o None of the models qualify as a silver bullet since it is difficult to capture certain dynamics
involved in regulation including development of technology, institutional improvements, and
adjustment costs arising changes in employment opportunities and profitability across industries.
The best approach is to report representative results from all three basic types of models:
engineering (bottoms-up), macro-economic forecasting and computable general equilibrium (tops-
down).

o As a standard practice of analysis, results from models should start with a baseline estimate
which shows the costs of a particular agenda (e.g., stabilization of emissions by 2000) without
the ameliorating effects of other policies (e.g., recycling revenues from the sale of permits).

o The baseline estimate should be drawn from policy alternatives that have a fair amount of field
testing. A good candidate for a baseline estimate is a cap and trade system in which a fixed
number of allowances are distributed among polluters in a manner which does not alter existing
implicit property rights (i.e. the right to emit legally admissible amounts without charge). This
alternative has been employed in the SO2 and other programs.



o One policy alternative that should be examined in detail is a cap and trade system with banking
- and borrowing. Such a policy offers the opportunity to capture both intra and inter generational
efficiencies (address the questions of "when" and "where"). It is, however, also untested and

is not now part of the ususal regulatory package of policy alternatives.

¢: M. Baily
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SUBJECT: Review of Informational Packet for Upcoming Conference
' of Parties on Climate Change cOnvention

TO: o Addressees

FROM: Steve Seidel Special Coordinator for CIimate
. Change, CEQ

Enclosed are materials £or inclusion in an informational
packet being prepared for distribution at the upcoming Conference -
of -Parties of the Framework Convention on Climate Change. The
packet of materials includes. '

-- separate one-pagers describing Climate Change Action
Plan activities drafted by the pProgram managers

--a summary of U.S. views on the IPCC prepared by OSTP
which has previously been cleared interagency

-=- an update of ¥“Climate Change' state of Knowledge"
a brief science overview that had been prepared
for the Berlin meeting.

Because of the leadtipe necessarily to get these materials
through production in time for the July conference, comments must
be submitted by noon Friday, June 21st. - Please submit any

comments directly to Joel Scheraga at EPA at’ 260-4029._

I apologize for the tight deadline and apprec1ate your
'attention to this matter. -
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Oct. 1994

Facts and Figures

CLIMATE WISE Partniers to date: 100

U.S. industrial energy use represented by current CLIMATE
WISE partners: 6 percent

States with pilot state CLIMATE WISE programs: Colorado,
Nebraska, New York, North Carolina, Ohio. Oregon,
Pennsylvania and Wisconsin.

Cities/Counties with Pilot Industrial Demonstrition
Programs*®: Austin, TX: Berkeley, Cy; Dade Country,
FL: Denver, CO:; Portland, OR: Pittsburgh, PA

* A partnership initiative with the State and Local Qutreach
Program




Facts and Figures
Current number of WasteWiSe Partners: 440
Current number of WasteWiSe membership-based

endorsers: 40 .
Amount reduced and recycled in 1995: 1.8 million

ions




.C’zs and Figures

Pcrccnmge of U.S. carbon er sions caused by
building energy use: 35 percent .

Expected cost savings in: 2000: $650 rrulhon/ve.lr

Number of organizations requesting applications

toprepare investment proposals for Rehuild
America tinancial partnerships: 450
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Facts and Figures

Number of project proposals received: 51
MNurmber of approved projects: 15




25
20

15

Biomass

Photovoltaic

Facts and figures:

Still to come from Arlene Anderson at DOE, 586-
3818




Facts and Figures:

Current Participation: :
More than 500 manufacturers, offering 13.000
ifying product models
More thuan 20 million ENERGY STAR computers
in use
More than 70 home builders, committed to
building 10,000 ENERGY STAR Homes

1996 Benetfits:
1.5 million metric tons of carbon equivalent
avoided
More than $300 million in energy savings




Facts and Figures

Alhcs include:
16 siate agencics
13 vrilities
‘dustry representatives (project
opers, cquipmcm suppliers, financiers,
"l gas end users)




Facts and Figures

Participants: 2,100 -

Pollution prevented to date: - 2,500,000 tons CO.,
21,000 tons SO2, 9,000 tons NOx

Partner Energy Bill Savings: $300 million

Net U.S. jobs created, 1995: 6,000




undcrsi:mdmg the cxmss:

VAIP Partners Represent 9 % of U S.’

Facts and Figures

VAIP partners include 12 primary aluminum
production companics, which operate 22
primary aluminum smelters.




cmxssxons to consntucncy group:

Facts and Figures

States working on greenhouse gas emissions
inventories: 29 (including Puerto Rico)
States developing mitigation plans: 14
States that have completed or are completing.
innovative GHG reduction demoanstration
_ projects: 12
Cities in the U.S. pnmcxpatmg in the Cities for
Climate Protection Campaign: 34




- Us. Electricity Generation by
Chmate Challenge Partners

Facts and Figures
Current number of Climate Challenge
" participants: 581




Facts and Figures:
Number of NICE3 partners: 120
Number of NICE3 projects: 58

Averuge private sector investment generated by cach
$1 of federal funding: $4-5




Fac 1s an d ﬁgUS'ES : - -natxon.nl commumutxons.

Number of participating countries: 55
Number of countries currently participating in
the SNAP program: 9




Distribution Pipeline Miles Covered: 35 percent
Production Covered: 23 percent
Annual Methane Savings: 4.3 trillion BTU's

[ V)

Millions

More than 35 billion cubic feet of methane can be reduced
industry-wide when this action is fully ynderway — the carbon
equivalent of removing about 3 million cars from the road.




Facts and Figures

Number of Mator Challenge partners:




State of Knowledge

The Earth’s climate has started to change because human activities are altering the chemical
composition of the atmosphere. The buildup of greenhousegases - primarily carbon dioxide,
methane, nitrous oxide and chlorofluorocarbons - is changing the radiation balance of the planet.
The basic heat-trapping property of these greenhouse gases is essentially undisputed. Although
there is considerable scientific uncertainty about exactly how and when the Earth’s climate will
respond to enhanced greenhouse gases in the future, observations indicate that detectable changes
are underway. The direct effects of climate change will include changes in temperature, -
precipitation, soil moisture, and sea level. Such changes are predicted to have adverse effects on
ecological systems, human health, and socio-economic sectors.

Human-induced climate change is a complex problem which can impact the economy and the
quality of life for this and future generations. The lag time between emission of the gases and
their impact is on the order of decades to centuries; s too is the time needed to reverse any
effects. Thus. policy decisions in the near term will have long-term consequences

P
-
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he Climate System . S

A natural greenhouse effect keeps the Earth about 330C warmer than it otherwise would be.
Without this, life as we know it would not be possible. Water vapor, carbon dioxide, and other
trace gases trap heat as it is re-radiated from the Earth back to space. However, since pre-
industrial times, human activities have added to the natural greenhouse effect by releasing
additional greenhouse gases to the atmosphere. The burning of fossil fuels (coal, oil, and gas) for
energy is the primary source of emissions; changing land-use patterns through agriculture and
deforestation also contribute a significant share. Current global emissions of carbon dioxide
from energy use are approximately 6 gigatons of carbon (GtC) per year.

Future greenhouse gas emissions are sensitive to changes in demographic, economic,
technological. policy, and institutional developments. By the year 2025, world emissions could
range from 8 to 15 GtC per year. In the year 2100, world emissions are projected to range from:
5 to 36 GiC per year, depending on energy use, populations, technologies, and other factors. The
U.S. and the rest of the OECD countries currently contribute about 40 percent of global carbon
dioxide emissions. Future growth in emissions from OECD countries is predicted to be
significantly smaller than growth in developing countries and countries with economies in
transition.

Since the pre-industrial era, atmospheric concentrations of carbon dioxide have increased by
nearly 30 percent, methane concentrations have doubled, and nitrous oxide concentrations have
risen by 15 percent. These increases result in a radiative forcing or heat-trapping of energy
equivalent to about 2.8 watts per square meter (Wm-2). About half of the radiative forcmg may



have beeri masked by increased levels of traditional air pollutants—sulfates and carbonaceous
aerosols, particularly in the Northern Hemisphere—which reflect incoming solar radiation and
alter the reflective properties of clouds. Aerosols are short-lived and vary regionally, hence they
should not be regarded as a simple offset to greenhouse gas forcing. In addition, due to their
health effects, build up will be limited. Calculations suggest that the projected increases in
atmospheric concentrations of greenhouse gases alone will result in an additional radiative
forcing of about 3 — 8 Wm-2 by 2100. For a given concentration of greenhouse gases, the
resulting increase in radiation can be predicted with precision; but the resulting impact on climate
is more uncertain.

Model calculations, based on plausible ranges of future emissions and climate sensitivities,
suggest that the global surface temperature could increase an average of 0.9 - 3.50C by 2100,
with significant variation by region. This estimate accounts for the offset from aerosols which
has lowered earlier estimates somewhat. - Global-average temperature changes of this magnitude
would be greater than recent natural fluctuations and would occur at a rate 51gn1ﬁcant1y faster
than any observed changes in the last 10,000 years. The U.S. and high latitudes are projected to
warm more than the global average; especially as sulfate aerosol loading is decreased.

Model calculations also suggest that the rate of evaporation will increase as the climate 1 warms,

leading to an increase in average global precipitation. While precipitation at high latitudes is
expected to increase, much of the precipitation increase may fall over the oceans. The models
also suggest that the frequency of intense rainfall will increase and there will be a marked
decrease in soil moisture over some mid-latitude continental regiofis during the summer.

Sea level is projected to increase by 15 to 95 centimeters by the end of the next century, due
primarily to the thermal expansion of the oceans and the melting of glaciers.

Calculations of climate change at the regional scale are significantly less reliable than average
global values, and it is unclear whether climate will become more variable. The frequency and
intensity of extreme weather events of critical importance to ecological systems (droughts,
floods, frosts. cloudiness, the frequency of hot or cold spells, and the intensity of associated fire
and pest outbreaks) could increase.

Global mean surface temperatures have ingreased between 0.3 and 0.60C since the late 19th
Century, despite marked regional. seasonal and diurnal differences. raising the decadel global
temperatures to the highest level in this century.

There is consistency between the observed globul average temperature trend over this period
and model simulations of the warming due to greenhouse gases it allowance is made for the
increasing evidence of a cooling cffect due to anthropogenic aerosols and stratospheric ozone
depletion. Analyses of the geographical and vertical patterns of change suggest that they are
likely to be due to human influences and are unlikely to be due to natural influences. The IPCC
has concluded that the balance of ¢vidence suggests a discernible human influence on global
climate.

The warming is also continuing. The nine warmest years this century have all occurred since
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1980. 1995 was the warmest year on record. sug estmo the atmosphere has rebounded from the
transient cooling of 0.50C caused by Mt Pmatubo and simulated by the models

Several _ancillary pieces of evidence are consistent with global warming. These include a
decrease in Northern Hemisphere snow cover, a simultaneous decrease in Arctic sea ice,
continued melting of alpine glaciers. and a rise of sea level. The frequency of extreme rainfall
events has also increased throughout much of the country, suggestive of an intensification of the
hydrologic cycle. -

_Carbon cycle models imply that limiting atmospheric concentrations of carbon dioxide to any
level below 750 parts per million by volume (ppmv), about three times the pre-industrial level,
would require emissions worldwide to eventually drop below 1990 levels. The longer emissions
continue to increase, the greater reductions would eventually have to be made to stabilize
concentrations at a gwcn level.

While much is already known about the ar eenhouse effect, substantial reduction of key

‘uncertainties (detalled quantification of the timing, magnitude and reg1onal patterns of climate

change) may require a decade or more. Accurate predictions are limited by our knowledge of the
future emissions and atmospheric concentrations ot carbon dioxide, aerosols and other
greenhouse gases, the role of clouds and water vapor, and the role of the oceans.



Projected Impacts of Climate Ghanoe on the United States

Climate change poses threats to resources both domestlcally and 1nternat10nally These threats
could have significant, but uncertain, socioeconomic consequences. Changes in temperature,
precipitation and sea level driven by climate change can add to existing stresses on resources
caused by other influences such as population growth, land-use changes, and pollution.
Developing countries are more vulnerable than developed countries to climate change because of
their socio-economic conditions. :

Overall, various strategies for coping with climate change can be identified for “intensively
managed” systems (such as agriculture, water resources, and developed coastlines). For these
systems, technological and management options exist to some extent today, although they may
be costly to implement. By comparison, fewer options can be identified for natural systems
(such as wetlands and w1lderness areas).

Temperature changes of the magnitude expected from the enhanced greenhouse effect have
occurred in the past, but the previous changes took place over centuries or millennia instead of

“decades. Rates of natural migration and adaptation of species and communities appear to be

much slower than the predicted rate of climate change. As a result, populanons of many species
and inhabited ranges could change as the chmate to which they are adapted effectlvely shifts
northward or to higher elevations.

One of the consequences of global climate change may be increasesin the frequency of -
extreme weather events, particularly drou0hts and floods. These events, when they do occur, can
be costly. For example

Since 1992, 15 weather-related disasters in the U.S. have cost $70 billion in damages and several
hundred deaths from floods, heat waves, hurricanes, blizzards, and hail storms. -

Damages from the Mississippi River flooding in 1993 are estimated to range from $10 b11110n to
$20 billion.

Almost $4 billion in federal payments went to farmers suffering crop losses during the 1988 drought.
Examples of the kinds of ejfects. that may result from climate change include:

Health

Human health will be adversely affected through an increase in the rate of heat-related mortality
and in the potential for the spread of vector-borne diseases such as malaria, dengue, yellow fever,
and encephalitis and non-vector borne-diseases such as cholera and salmonellosis. There will
likely be increased risk of malaria and dengue in the United States. Changing temperatures and
precipitation patterns may produce new breeding sites for pests and pathogens.

Climate change may increase heat-stress mortality, particularly in the very young and very old.



Water Resources

-

Water resources will be increasingly stressed. leading to substantial economic, social, and
environmental costs, especially in regions that are already water-limited and where there is strong

‘competition among users.

Changes in precipitation and increased evaporation from higher temperatures can affect

“ water supplies and water quality, posing threats to hydropower, irrigation, fisheries, and drinking
‘water.

Floods are more likely because the frequency of intense rainfall is predicted to increase.

Droughts are hkely to be more severe because warmer temperatures increase evaporation rates and
thereby lead to drier soﬂs during periods of little or no rain.

Climate change would be likely to add to the stress in several U.S. river basins such as the
Creat Basin, California, Missouri, Arkansas, Texas fQulf, Rio Crande, and Lower Colorado.

Water scarc1ty in Mlddle Eastern and African countries is also likely to be exacerbated by climate
change _ _ N

Coastal Resources . .-

A 5.0 cm rise in sea level by the year 2100, which is within the range projected by the
IPCC, could inundate more than 5,000 square miles of dryland and an additional 4000 square

-miles of wetlands in the U.S. if no protective actions are taken.

Areas at highest risk from sea level rise are areas currently experiencing high' erosion
rates and those with very low elevations, such as parts of the U.S. Atlantic and fQulf coasts.

Internationally, many low- lying areas such as parts of the Maldives, Egypt, and Bangladesh
would be completely inundated and uninhabitable by a similar sea level rise.

«

Agriculture

Large areas of the eastern and central United States face moderate to severe drying. Drought

~ could become more frequent, particularly in the f<reat Plains.

Changes in management practices and technological advances might reduce or eliminate many of
the potentially negative impacts of climate change in the agricultural sector.

Agriculture production in developing countries is likely to be more vulnerable to climate change
given that they have relatively fewer economic resources.

Food scarcity is threatened in some regions of the world, especially in the tropics and subtropics,
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where many of the world’s poorest people live, even though the effects of climate change on total
global food production may be small to moderate in comparison to the effects of population
growth and increasing nutrition demands.

Forests

Natural ecosystems will be degraded because the composition, geographic distribution, and
productivity of many ecosystems, such as forests, will shift as individual species respond to changes

in climate. This will likely lead to reductions in biological diversity and in the goods and services
ecosystems can prov1de for society. '

C_limate change over the next several decades might shift the ideal range for some Nortttttttttttttttttttttth
American forest species by as much as 300 miles to the north. exceeding the ability of forests and
other ecological communities to migrate. :

Forest damage from fire and diebacks driven by drought, insects and disease could increase.

The most vulnerable forest resources are those in regions subject to increased moisture stress, as in
the dry continental interiors.

Energy and Transpoi‘tation
Warmer temperatures will increase cooling demand but decrease heating requirements.
Changes in water availability may affect reliability of hydropower output.

Warming should lead to fewer disruptions of winter transportation, but increased droughts and
floods may interfere with water transport.
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ey Findin f the nd Assessment Report of the Intergovernme anel.

on Climate Change -

The USG finds the IPCC Second Assessment Report to be an extremely useful document. It has
achieved the goals of being scientifically credible and policy relevant, without being policy prescriptive.

In our opinion the key findings of the IPCC can be simply summarized:

Regional and global climate and on sea level

*

Human activities are increasing the atmospheric concentrations of carbon dioxide and other
greenhouse gases that tend to warm the atmosphere and, in some regions, of aerosols that
tend to cool the atmosphere.

The Earth's climate is changing. The surface temperature this century is as warm or-warmer
than any other century since at least 1400 AD; the temperature has increased by 0.3 to 0.6°C
(about 0.5 to 1°F) over the last century; the last few decades have been the warmest this _
century; sea level has risen 10 to 25 cm (about 4 to 10 inches); and mountain glaciers have )
retreated world-wide this century. :

Models that account for the observed increases in the atmospheric concentrations of
greenhouse gases and sulfate aerosols are simulating the recent history of observed changes
in surface temperature and its vertical distribution with increasing realism.-

. The balance of evidence suggests that there is a discernible human influence on global

climate. -

Without spec1ﬁc policies that reduce the growth of greenhouse gas emissions, the Earth's =
average surface temperature is projected to increase by about 1 to 3.5°C (about 2 to 6.5°F) by
2100, a rate faster than anything observed over the last 10,000 years.

The reliability of regional-scale predictions is still low, and the degree to which climate
variability may change is uncertain.

Sea level is projected to rise by 15-95 cm (6-38 inches) by 2100.

The long atmospheric lifetime of many greenhouse gases, coupled with the thermal mertla of -
the oceans, means that the warming effect of anthropogenic emissions will be long-lived.
Even with a stabilization of greenhouse gas concentrations in the year 2100, temperatures
would continue to mcrease for several decades, and sea level would cortinue to rlse for
centuries.

Potential health and environmental consequences of climate change

*

Human-induced regional and global changes in temperature, precipitation, soil moisture, and
sea level add important new stresses on ecological and socio-economic systems that are
already affected by pollution, increasing resource extraction, and hon-sustainable
management practices.. ' ' '

Most systems are sensitive to both the maomtude and rate of climate change.

The projected changes in climate include potentially disruptive effects that will affect the
economy and the quality of life for this and future generations: :



Approaches to mitigate or adapt to climate change

*

Human Health will be adversely affected through an increase in the rate of heat-related
mortality and in the potential for the spread of vector-borne diseases such as malaria,
dengue, yellow fever, and encephalitis and non-vector-borne diseases such as cholera and
salmonellosis. |

Food Security will be threatened in some regions of the world, especially in the tropics
and subtropics, where many of the world's poorest people live, even though the effects of
climate change on total global food production may be small to moderate in comparison
to the effects of population change and increasing nutrition demands.

Water Resources will be increasingly stressed, leading to substantial economic, social,
and environmental costs, especially in regions that are already water-limited and where
there is strong competition among users.

Human Habitat Loss will occur in regions where small islands and coastal plain and river
areas are particularly vulnerable to sea level rise. = '

Natural Ecosystems will be degraded because the composition, geographic distribution, -
and productivity of many ecosystems, such as forests, will shift as individual species
respond to changes in climate. This will likely lead to reductions in biological diversity
and in the goods and services ecosystems can provide for society.

Developing countries are more vulnerable than developed countries to climate change

because of their socio-economic conditions. -
Impacts will be hard to quantify with certainty because of uncertainties in regional climate -
prOJectlons the compllcatmg effects of multiple stresses and a lack of understanding of some
key processes. '

Adaptation, which involves adjustments in practices, processes, or structures of systems, can
be helpful either in reducing adverse impacts or in prepanng to take advantage of potential
beneficial changes in climate.

Options such as migration corridors to assist adaptation of natural ecosystems to new climate
conditions are limited and their effectiveness is generally unproven.

Successful adaptation will depend upon technological advances, institutional arrangements,

' availability of financing, technology transfer, information exchange, and incorporation of

climate change concerns into resource-use and development decisions. Potential adaptation
optiens for many developing countries are extremely limited due to the limited availability
of technological and economic capabilities.
Stabilization of the atmospheric concentrations of carbon dioxide at three times the
pre-industrial concentration or less will eventually require global emissions to be cut well
below today's levels.
Gains in energy efficiency of 10-30% above present levels are feasible at little or no cost in
many parts of the world through conservation measures, development of new energy supply
technologies, and improved land management practices over the next 2 to 3 decades.
Significant reductions in net greenhouse gas emissions can be achieved utilizing an extensive
array of technologies, and policy measures that accelerate technology development diffusion
, and transfer in all sectors.

: Flex1ble, cost-effective policies relying on economic incentives and instruments, as well as

B ol



internationally coordinated i mstruments can con51derably reduce mitigation and adaptatlon
costs. _ :

o International and intergenerational equity issues are critical for policy formulation.

o There is justification for going beyond a no-regrets strategy.

[mplications for Policymakers -

In our opinion the [PCC has clearly demonstrated that the current non-binding measures for Annex I
countries alone are inadequate. They have shown that there are many cost-effective approaches to
reduce net emissions in all parts of the world, which if implemented would provide significant
environmental benefits. In non-Annex I countries, many of these options will improve prospects for
sustainable development and management of resources. While we are clearly not technology limited in
making some initial progress in reducing projected greenhouse gas emissions, deep long-term cost-
effective reductions will require an intensive R&D program into energy, industrial and crop
technologies. Therefore, it is clear that we collectively must redouble our efforts in identifying the most
_ cost-effective global approaches to reduce emissions in both the near- and long-term utilizing a broad
portfolio of actions. Further, we must enhance support for cooperative national and international efforts
to understand the socio-economic consequences of climate change, reglonal variations, and the efficacy
of adaptation and mitigation options.
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MEMORANDUM FOR: RAY PRINCE, CEA

FROM: MIKE TOMAN W

SUBJECT: GOSSIP ABOUT THE ADMINISTRATION'S
CLIMATE CHANGE ANALYSIS

[ have had a couple of occasions at recent meetings to talk with some pretty well-connected
people outside the government who have some knowledge about the Administration’s interagency
analysis of the economic impacts of long-term GHG emissions constraints. Since I am not close to the
process myself at this point, I have no way to independently judge the veracity of their assertions.
However, I know these people to be competent analysts and generally well enough connected to be
believable. Their comments suggest that there are some real potential problems with the
Administration’s analysis, flaws that (again, if these guys are right) could be identified by sharp analysts
hostile to the Administration’s climate program. There thus seems to be sufficient risk of
embarrassment that it might be worth following up on these concerns, assuming that CEA has not been
shut out of the process entirely.

The gossip I was privy to did not provide a detailed road map of the potential analytical
problems. However, the following points scem to be at issue: '

(1) Why is the Administration relying mostly if not entirely on variants of the long-termn DRI model?
The essence of the EMF12 process was that models different considerably in their results, and that the
differences were not just the result of parameter values. A macro forecasting model like DRI's will
inherently show different responses to GHG control policies and different adjustment costs, especially in
the short term (the adjustment costs would likely be higher, it seems to me, than with a GE model that
emphasizes changes in resource allocation over spending levels).

(2) Is the version of the model the Administration is using reliable? There seem to be concems about
the specification of energy demand in the model, but I did not get any details. There also seems to be
some real concern about how the costs of carbon taxes in the model are recycled. Iknow that in earlier
studies of the macro effects of energy prices using these models, the economy always could be made to
boom with cuts in corporate taxes. Ialways thought these results were pretty bogus, so if the
Administration’s analysis is using carbon tax revenues to lower capital taxes, they may be understating
the cost of the GHG constraints.

Again, I wish I could be more precise about the concemns; 1 hope this is helpful.

1616 P Street, NW » Washington, DC 20036 * Telephone 202-328-5000 * Fax 202-939-3460 » Cable Resource
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CONFIRMATION NOTICE

This is to confirm that you are registered to attend the ,
Climate Change Analysis Workshop being held on June 6 -
and 7 at the Springfield Hilton in Springfield, Virginia. "\j
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PRELIMINARY AGENDA FOR THE WORKSHOP
Wednesday, June &

3:00-7:00 pm Pre-registration at the Springfield Hilton
Thursday, June 6
7:30-8:30 Registration/Coffee
8:30-11:30 Morning plenary
11:30-1:00 Lunch (on your own)
Breakout Session #1 Breakout Session #2
1:00-2.45  Modeling U.S. Economic Impacts of Policies & Measures: Reviews of Options
Emissions Limits
2:45-3115  Break
_ Policies & Measures: Approaches
3:15-5:30  Economic Modeling Issues '
5.30-6:30  Reception (cash bar)
. Friday, June 7
8:30-10:00 Modeling International Economic Impacts Policies & Measures: Transportation
10:00-10:30 Break
10:30-12:15 Views on Structuring an Agreement Policies & Measures: Roles for Other Entities
12:15-1:115  Lunch (on your own)
1:15-3:00  Structuring an Agreement continued Policies & Measures: Energy Efficiency
3:00-3:30  Break
3:30-5:00  Article 4.1 & Non-Annex | Parties Policies & Measures:

Renewables and Forests
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HOTEL INFORMATION

P Climate The Springfield Hilton
Change .- 6550 Loisdale Road

_ Analysis Springfield, Virginia 22150

) Vorkshop 4 703-971-8900

Location: Located at junction of 1-95 at Franconia Road. Exit 169A (one mile south of the Capital
Beltway).

Hotel Reservations should be made directly with the Springfield Hilton. To obtain the government
rate of $124.00 (single or double occupancy), reference the Climate Change Analysis
Workshop. Call either 1-800-HILTON (445-8667) or 703-971-8900. Reservations must be made
by May 22 to obtain the rate. Space is limited.

DIRECTIONS:

From the North: 1-95 South to Capital Beltway 1-495 (South to Alexandria). Follow to southern
side of Beltway. Exit to I-95 South to Richmond. Immediately exit 169A Franconia Road 644E.
Take first right at stoplight onto Loisdale Road. Turn right into hotel.

Via Metro: Take Blue line to Van Dorn Street. Morning shuttle bus service available 7:00 to 8:00
a.m. only (approximately every 20 minutes). Cabs will be available (approximately S miles).

For additional information, contact the Workshop Information Line at 703-934-3870.

'fD.C. & Alexandria

®

Springfield

Old Keene
Mill Road

Richmond

)

Springfield
Mall



Preliminary Agenda

Wednesday, June 5

3:00-7:00 pm Pre-registration at the Springfield Hilton
Thursday, June 6

7:30-8:30 Registration

8:30-11:30 Morning plenary

11:30-1:00 Lunch (on your own)

Breakout Session #1

: AO-2:45 - Modeling U.S. Economic Impacts

2:45-3:15 Break

ﬁ:15-5:30 Economic Modeling Issues

a

5:30-6:30 Reception (cash bar)
Friday, June 7

8:30-10:00 | Modeling International Economic Impacts

10:00-10:30 Break

10:30-12:15  Views on Structuring an Agreement

12:15-1:15  Lunch (dn your own)

1:15-3:00 ~  Structuring an Agreement, continued

3:00-3:30  Break

3:30-5:00 Article 4.1 & Non-Annex [ Parties

Breakout Session #2

Policies & Measures:
Reviews of Options

Policies & Measures:
Approaches

’.

Policies & Measures:

- Transportation

Policies & Measures: Roles
for Other Entities :

Policies & Measures: Energy
 Efficiency

Policies & Measures:
Renewables and Forests



Agenda

DAY ONE

8:30-8:50 Gardiner Welcome

8:50-9:10  Claussen Status of Int'l Negotiations

9:10-9:30  ?? Climate Change Impacts on our economy

9:30-10:00 Watson Overview of IPCC (working group | and 1)

10:00-10:30 Scheraga/Patz Benefits of taking action

10:30-11:00 Break :

11:00-11:30 Chupka -  Overview of Government Analysis

11:30-1:00 . Lunch

1:00-2:45 [Modeling: Domestic (4) ' P&M: Cross-Cutting Reviews (5)
2:45-3:15 |Break ' Break

3:15-5:30 Modeling: Issues (6) ' ' * P&M: Approaches (6)

DAY TWO

8:30-10:00 |Modeling: 'lntemational 4) . P&M: Transportation (4)
10:00-10:30 |Break | : | Break

10:30-12:18 Struduﬁng an Agreement | (4) ' P&M: Roles for Other Entities (4)

12:15-1:15 Lunch

1:15-3:00 |Structuring an Agreeméntll 4) - - . P&M: Efficiency (5)

3:00-3:30 |Break . Break
3:30-5:00 |Article 4.1 '(4) ' ' P&M: Renewables/Forests (4)

Page 1



Breakouls

Number |Author Organization Toplc
Government Analysis Overview
50|Chupka . DOE USG analyses
Benefits ) .
2|Scheraga OPPE Ancillary environmental benefits of GHG reductions
56 |Patz John Hopkins Univ. Health impacts of climate change
Modeling: Domestic )
5|Probyn DRI DRI modeling framework; USG analysis — macro-, regional & sectoral costs
9]Laitner Economic Research Assoc. |EPAct’s 30% energy efficiency targel: GDP, jobs, wage, and carbon impacts.
43|Earley et al EIA IDEAS & DRI -
48 : ICF Kaiser Electricity sector based on DRI electricity demand forecast
Modeling: Issues
10|DeCanio UCSB Modeling the rate of technical progress
12|Cook, Miller WR!, UMD Lessons from other policy commitments (e.g., ozone)
18|Mintzer UMD Uncertainty in the modeling of technological progress
28 |Weyant Stanford Overview of EMF 14 design & preliminary results
. 33|Montgomery Charles River Assoc Descriptive: How to do climate analysis; surveys other studies
Kopp ’ '

Modeling: International

4|Wilcoxen U. Texas Trade impacts of carbon controls, regional costs, investment flows
24|Jacoby, Prinn MIT. Analysis of largets & timetable proposals & adjustment mechanisms (leakage, trade, climate)
30|Richels EPRI MERGE analysis of various targets and paths to get there
42 |Walker Oxford model for 2 target levels (international)
Structuring an Agreement |
13|Hoffman OAR GHG feductions thru institutional and organizational change
17|Buckner UMWA Carbon emission projections from EIA data; multi-stage targets 20-60 yrs; 1990 by 2005-2010
36 |Dudek EDF structure of a limit; carbon budgets
vd 45|Edmonds Cost-effective strategles: where & when flexibility

Structuring an Agreement |l

1|Ramakrishna, Deutz

Woods Hole Research Cir

Ecologically-driven targets

Country Studies

6|Capoor, Deutz EDF, Woods Hole Broad scope, including Annex | commitments and considerations for developing countries
47|Fay et al.” Int'l Climate Change Partshp.|Impacts on corporate investment strategy of long-term targets & timetables
Sandoor Trading ) )
Article 4.1 . : . -
7|Keegan Int' Inst for Energy Cons. Case studies of energy efficiency/renewable projects, developing countries
16|Leffert Resource Mgmt Intl Asia least-cost GHG abatement project, development of National Mitigation Plans
29|Benioff Country Studies preliminary results

Page 1-



Breakouts

The role of Joint Implementation

51INovak EEl
P&M: Efficiency o :
3|Koomey LBL Energy efficiency potential to reduce GHG emissions, buildings sector
22|Heydanek DOW . Energy efficiency improvements, enhanced compelitiveness (non-Annex | applications)
23|Menzer AC & Refrigeration Inst. Energy efficiency products are best way to reduce GHG emissions
25|Long PIMA Insulation, thermal bidg standards; developing country polential
32|Spurr IDEA" cogen, district energy benefits
P&M: Transportation . :
8|DeCicco ACEEE Analysis of Transport sector policies and options
11|Lashoff NRDC - Aviation fuel taxes, modifying Int'l Civil Aviation Org
21jAlson OMS Empirical analysis of transp. demand models of GHG emissions
49|Difiglio DOE Car Talk analysis : )
P&M: Renewables/Forests
35{Sklar Solar Energy Industries Ass. |Solar & blomass (link to developing countries jobs & security, reduced GHG)
38|Baldwin NREL Renewables :
53|Evans USDA Benefits of agriculture and forestry management systems
54|Fox-Penner DOE Biomass )
P&M: Cross-cutting reviews . .

' 26|Topping Climate Institute Green Energy Parinerships (R&D, financing, market dev't, public policy "will")
34|Tennis ucs Decision tree approach — costs, economic performance, carbon impacts
41|Bermow - Tellus using NEMS to model electric sector carbon
55|Rubin Carmegie-Mallon NAS study findings, energy efficiency
57|Zimmerman DOE Review of policy options

P&M: Approaches ) : :
14 |Hezir EOP Voluntary industry programs - steps {0 assess their effectiveness & role post-2000
15|Marvin BCSEF technology responses today - market mechanisms and market pull
31|Goeltle (Jorgenson) [Jorgenson Assoc. Inlernalizing energy use externalities thru U.S. tax system changes
39|Krause : IPSEP . mandatory vs. voluntary efficlency stds
44 |Muller Ctr for Global Change Carbon tax strategies: policy design and development
52|Shelby OPPE U.S. subsidies
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Department of Energy
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comments must be delivered to Eileen Claussen at State Department by 11:00 am today (Phone:
647-1554, fax 647-0217). Figures will be faxed separately this morning.

Distribution:

State Dept:  Eileen Claussen 647-0217

CEQ: Steve Seide) 456-6546
OSTP: Rosina Birbaum 456-6025
CEA: Alicia Munnell/Ray Prince 395-6947
NEC: Ellen Seidman 456-2223
DOJ: Lois Schiffer 514-0557
NOAA: Doug Hall 482-6318 .
USTR: Jennifer Havercamp 395-4579
DOE: Dirk Forrister 586-9987
EPA: Mary Nichols 260-5155

David Gardiner 260-0275
OVP: Pete Jordan 456-9500

NSC: David Sandalow 456-2710



<

rHac

FHA -

LU -2M 7oVl OTI iIc)

VO/VO Y0 LL-1L3

Floule |
Energy-Related Carbon Emissions Forecasts:

Indices for OECD Groupings (1990-1)
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Historical Forecast World
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Note: Developing countries increase to about doubie their 1990 emissions by 2010. The former Soviet Union and other
East Bloc countries, whose emissions have fallen sharply since 1990, reach only 80% of their 1990 level by 2010.
Source: The historical data is from BP Statistical Review of World Energy. The forecasts are an average of DRI, WEO,
and IEO scenarios. Individual country forecasts are based on DR/ estimates .
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U.S. GHG Emissions: 1990-1995
‘with Baseline Projections through 2010
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Sectoral Energy-Related Carbon Emissions
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Note: The Residential/Commercial share of total electricity use increases from 65% in 1990 to 68% in 2020
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Industrial Transportation Utility

The Industrial sector accounts for virtually all other electricity use.
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Technology Potential for Emission Reduction
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Million Metric Tons of Carbon Equivalent
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GDP Impact of Different Emission Targets
(Permit Auction, Consumer/Business Recycling)
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GDP Impact of Different Emission Targets
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GDP Impact of Stabilization in 2010

" Five Different Implementation Policies
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SUBJECT: Final Draft Conference Presentation ( (\y raB
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Attached is a final draft of the Climate Change Analysis Workshop presentation for June 6. All J)
comments must be delivered to Eileen Claussen at State Department by 11:00 am today (Phone:
647-1554, fax 647-0217). Figures will be faxed separately this morning.
Distribution:
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1, INTRODUCTION

International negotiations to address the risk of climate change have been underway for
more than seven years. At the Earth Summit in Rio de Janeiro in 1992 -- formally known as the
U.N. Conference on Environment and Development -- over 150 nations signed the Framework
Convention on Climate Change (FCCC). Article Two of the FCCC states its ultimate objective:
“to stabilize atmospheric concentrations of greenhouse gases at a level that would prevent

~

dangerous anthropogenic interference with the climate system.”

The FCCC obligates the United States and other industrialized nations -- known in FCCC
parlance as “Anoex 1" nations - to aim to return greenhouse gas emissions to 1990 levels by the
year 2000. In 1993, President Clinton unveiled the Climate Change Action Plan (CCAP), which
included over 50 actions intended to bring the U.S. to the emissions level called for by the FCCC.
Although the CCAP programs have in fact cost-effectively reduced emissions over the past thiee
years, it now seems likely that the U.S. will fall significantly short of the goal, due to substantial
funding cuts by Congress, stronger than expected economic growth; and lower energy prices. A
review of the CCAP is being completed for release in fall, 1996, and will include an update of
baseline trends, a review of the effectiveness of current actions, and recommendations for
additional actons.

At the first Conference of the Parties to the ECCC in Berlin in March 1995, the Parties
decided that current commitraents under the FCCC were not adequate to address the
Convention’s wltimate objective. Recognizing that current commitments are an jmportant first
step, the Parties noted that they fail to address emissions after the year 2000.

Accordingly, the Parties decided to launch a process to define actions to be taken by the
industrialized Annex 1 nations in the post-2000 period, and to promote implementation of
commitments by all nations. This decision. known as the “Berlin Mandate”, initiated international
negotiations to develop a new lega) instrument for adoption in 1997. The U.S. successfully urged
the Parties to include in the Berlin Mandate a call for an initial phase of analysis and assessment {0
inform the negotiation of post-2000 obligations. .

Three formal negotiating sessions have been held since the Berlin Mandate was issued-at
the First Conference of the Parties. The Berlin Mandate calls for Parties to strengthen the
commitments of developed countries by setting “quantified emissions limitations and reduction
objectives” (called QELRO’s or emission targets) for the post-2000 period and through “the
elaboration of policies and measures”. While the Mandate specifically precludes the introduction
of new commitments for developing countries. it calls for the Parties to “continue to advance the
implementation of existing commitments”. These three elements are the focus of current
negotiations and analytic efforts to support the negotiations.
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A number of countries, as well as groups of countries, have offered proposals containing
targets and timetables for Annex I countries. In addition, some countries have also proposed
mandatory, internationally coordinated “policies and measures’.

The United States Government has to date proposed neither a QELRO for reducing
greenhouse gas emissions, nor a specific set of policies and measures. Instead, the U.S.
Govemnment is analyzing and assessing the proposals offered by other countries, under a variety of
implementation schemes, to provide a sound foundation for its own development of a policy and
negotiating position. Analysis and assessment is helping to guide the way toward an appropriate
level of commitment and, equally or more important, toward a structure of commitments and
domestic implementation approaches that will cost-effectively meet our environmental goals.

Analysis and assessment together constitute an evolutionary process that informs policy
development. Together, these two fonctions account for the costs and benefits -- both economic
and environmental -- associated with altemative policy strategies. Analysis provides a neutral
picture of the range of possible ovtcomes that would result from implementation of alternative
domestic and intemational policies. Assessment, by contrast, weighs the range of analytic results
and identifies those that are most plausible. Policy development then formulates positions based
on the conclusions of the assessment process. ‘

The U.S. Government is presently focused on analysis -- gathering the set of policy-
relevant results from analysts inside and outside of the Government. The Analytic Workshop on
June 6-7, 1996 will provide the U.S. Government ap opportunity to hear more than 50 diverse
presentations from a wide range of sources. Over ume, the balance of U.S. Government activities
will shift to a greater emphasis op assessment, i.c.. the consideration of which analytical results
are most plausible and which should receive the most consideration in the policy development
phase.

The U.S. Government's Interagency Analytic Team (TAT), which is responsible for most
of the analysis underlying this paper, includes staff analysts from many of the U.S. government
agencies that have a role in developing climate change policy, including the Environmental
Protection Agency, the Department of Energy, the Department of Agriculture, the Department of
Commerce, Department of Transportation, Department of the Treasury, and the White House
Council of Economic Advisors. The JAT has adopted a diversity of perspectives and approaches
_ from detailed technology assessments to highly aggregated domestic and international
macroeconomic modeling exercises — in making progress toward a balanced assessment of the
impacts of climate change mitigation policy alternatves.

This paper presents partial and interim findings from the JAT analyses to date of proposals
advanced by other countries, with some reference to analyses by other stakeholders. These
findings are being presented on a preliminary basis at the U.S. Government’s Analytic Workshop
on Climate Change. as a starting point in order to facilitate maximum feedback by experts and
stakeholders.
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Among their other limitations, the partial scope of the analyses discussed in this paper
should be acknowledged up front. Atmospheric greenhouse gas concentrations are a function
both of emissions from a variety of sectors and activities and of available sinks. The U.S.
Government continues to maintain that international commitments should be comprehensive,
addressing all sources and sinks of all greenhouse gases. However, much of the analyses
described in this paper focuses on energy-related emissions of carbon dioxide. This focus reflects
the availability of modeling tools that can be used to assess the relationships linking energy use .
and economic perfonmance, as well as the fact that energy-related emissions account for over 86
percent of total U.S. greenhouse gas emissions and 70 percent of global greenhouse gas
emissions.

‘ It bears emphasis that this paper marks the beginning, not the end, of a process of analysis,
assessiment and development of climate change response strategies. Beyond the June 6-7 Analytic
Workshop, we would invite the public to comment on JAT analysis and to submit additional
analyses for consideration.

2. PRELIMINARY LESSONS LEARNED FROM ANALYSES

The balance of this paper will discuss the strengths, weaknesses and preliminary findings
of aliemnative models that have been enlisted to analyze the economic effects of implementing
other countries’ climate change proposals. It should be noted that non-practitioners of economic
modeling tend to attribute more significance to the absolute values of numerical results than do
modelers themselves. Modelers tend to focus instead on qualitative lessons for policy
formulation, derived from cases where a particular-policy design or strategy shows consistently
superior results under a variety of modeling frameworks and assumptions. Accordingly, this

section distlls key lessons that the U.S. Government has derived on a preliminary basis from its
initial analytic work. The lessons follow: ,

« . Modest emissions reductions can be achieved with macroeconomic impacts ranging from
mildly negative to slightly positive. The range of analytic results depends on the modeling
framework used as well as the type of policy intervention simulated.

« - Allelse held equal, more stringent emission reduction targets will impose higher costs.

. Lower costs are associated with policies that are broad-based, flexible and phased. Such
policies can help avoid disruptions such as premature retirement of capital and allow for
rational planning by businesses and consumers.

. Technological development and dissemination is critical to addressing climate change. In
the short run, we need to understand and overcome the institutional barriers that slow the
deployment of cost effective energy-saving technologies. In the longer term, we need to
encourage the development and dissemination of new energy-saving and low-carbon
technologies. '
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. Addressing the climate change problem will require unprecedented international
cooperation. Cost-effective global solutions will require flexibility in the timing and
location of greenhouse gas reductions. as well as institutions able to accommodate and
promote such flexibility.

. A balanced assessment of emissions reduction policies should account for the benefits that
théy would deliver in terms of averting or reducing the economic dislocations projected to
occur in a rapidly changing climate. Significant progress needs to be made in estimating
impacts and monetizing the range of damages o that the costs of action can be more
appropriately compared to the costs of inaction.

. In the past, regulatory compliance costs have often been overestimated becanse of reliance
on analytic tools that fail to account for dynamic technological, institutional and
organizational innovations. Such responses have greatly reduced compliance costs from
original estimates for some regulations, and future analysis needs to consider how to take
this potential bias into account.

. Rigorous assessment of the impacts of greenhouse gas mitigation requires a variety of
analytic approaches since no single model is capable of capturing all relevant aspects of
the economy. Each approach has its own strengths and weaknesses. Therefore, it is
imperative to understand and reconcile insights gained from a diversity of analytic
approaches in arriving at an informed and balanced assessment.

3. BENEFITS OF REDUCING GREENHOUSE GAS EMISSIONS AND THE COSTS |
OF INACTION

Drawing on the work of 2,500 scientists from around the world, the Intergovernmental
Pane! on Climate Change issued its Second Assessment Report last December that concluded
“The balance of evidence suggests that there is a discernible human influence on global climate.”
For the first time, this diverse group of scientists stated their belief that human beings have already
begun to disrupt the climate system, a statement that is based on a multiplicity of peer-reviewed
studies of empirical observations, statistical models, and advanced climate models. This finding
has reinforced the urgency that Parties attach to additional actions under the Berlin Mandate.

Global greenhouse gas emissions are projected increase up to six-fold over current levels
by 2100 under the set of possible “business as usval” futures considered in the recent report of
the Intergovernmental Panel on Climate Change (IPCC). Under any of the IPCC emission
scenarios, the scientists asserted that the rate of warming due to human emissions “will probably
greater than any seen in the last 10,000 years.”

None of the economic models discussed in the remaining sections of this paper measure -
the economic benefits of mitigating greenhouse gas emissions in terms of reduced climate change
and other environmental impacts. Since the models do not attempt to balance costs with benefits,
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the estimated costs of achieving emission reductions under various policies could be outweighed
by the benefits of reduced or avoided climate change impacts. Reducing greenhouse gas
emissions can lessen or avoid some of these impacts, but it should also be noted that since most
greenhouse gases are long-lived in the atmosphere, past emissions have already committed us to
experience some climate change impacts. Unfortunately, the tools available to estumate the
magnitude of specific impacts and convert them to monetized damages are limited at this time,
hampering the ability to undertake a more comprehensive cost-benefit assessment of climate
change policies. Nevertheless, some impact analyses have indicated substantial possible costs
associated with jnaction, providing an important context for considering the economic costs
associated with policies to reduce greenhouse gas emissions.

4 EGAS. RE

Global Trends: During the first half of the 1990s, greenhouse gas emiissions grew in the U.S.
and most of the rest of the world. However, due to the restructuring of the former Soviet Union
and Eastern Europe, global emissions have been roughly stable. Nearly all of the countries of the
Organization for Economic Cooperation and Development (OECD) are experiencing rising
greenhouse gas emissions. The important exceptions are the U.K., where energy sector
dercgulation is resulting in shifts away from coal and toward natural gas; and Germany, whose
emissions have fallen due to dramatic emissions reductions in the former East Germany.
Projected U.S. emissions growth is expected to be slightly higher that the OECD average.
Emissions are expected to grow somewhat more slowly in OECD-Europe, somewhat faster in
OECD-Asia, when compared to the U.S.

Over the next century, the bulk of emissions growth will occur in the non-OECD,
developing countries. While OECD carbon emissions are expect to grow by about 26% over the
next twenty years, developing country carbon emissions are expected to double (Energy
Information Administration, 1996). This observation underscores why addressing the climate
change problem will require both international cooperation and developed country leadership:

Figure 1: Relative growth within OECD
Figure 2: Long-term emissions trends

U.S. Emissions Trends: Total US emissions of greenhouse gases were 1,595 million metric tons
of carbon equivalent (MMTCE) in 1990, of which 1,336 MMTCE (roughly 84%) resulted from
fossil fuel combustion. By 1994, the U.S. was emitting 1,666 MMTCE of greenhouse gases
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(EPA, 1995). Of this total, 85% were carbon dioxide emissions, about 11% were methane (CH,
), 2% were nitrous oxide (N,0), and 2% from other gases including HFC, PFC, and SF;. The
transportation and industrial sectors of the U.S. economy were responsible for most of the CO,
emissions. landfills and agricultural production were the greatest sources of CH, emissions, and
the agricultural sector was the largest emitter of N,O. Automotive air conditioning was lar gely
responsible for the remaining emissions from HFC-134a.

Without additional policy intervention, U.S. greenhouse gas emissions are expected to rise
by at least 20 percent by 2010. Seventy five percent of the emissions growth will be in the energy
sector, mainly in electricity generation and transpor tation. Emissions of HFCs — substitutes for
chemicals being phased out under the Montreal Protocol - are expected to increase substantially.

Figure 3: US Greenhouse Gas Emissions 1990-1995. With baseline projections
through 2020

Figure 4: Sectoral Energy-Related U.S. Carbon Emissions 1990-2020
5. DOMESTIC ANALYSES

The IAT has taken a number of different approaches to examining domestic options for
reducing greenhouse gas emissions and is attempting to integrate and synthesize the diverse
results. A review of these results is presented in the following sections.

Technology Costing Studies: Previous studies show that there exist large potential emissions
reductions through economical investments and changes in energy use. This conclusion rests in
part upon previous work from the National Academy of Sciences (NAS) report, Policy
Implications of Greenhouse Warming (NAS 1991) and Changing by Degrees, Steps to Reduce
Greenhouse Gases, by the U.S. Office of Technology Assessment (OTA 1991). These studies
have documented an enormous technical potential to reduce emissions from today’s levels at net
economic savings. The NAS study found that 100 to 480 million metric tons of greenhouse gas
emissions could be reduced at negative or no cost, assuming sufficient time for capital stock
turnover. The OTA study identified a greenhouse gas emissions reduction potentdal of up to 472
million metric tons at negative cost or net benefit (Figure 5). A recentreview of the technical
potential for emission reductions performed by EPA shows results consistent with these two
studies. '

DRAFT ‘ ' -7- June 5, 1996 (2:27am) -



06/05/96 WED 03:12 FAX 202 586 0861 PO-1 @009

Figure § .

The strength of the technology costing approach is that it demonstrates the extent of
technological opportunities available to save energy and reduce greenhouse gas emissions. The
primary limitation of this approach is that it does not incorporate the reasons why businesses and
consumers do not take full advantage of these opportunities.

For example, comprehensive retrofit measures that replace existing equipment in
commercial buildings could significantly reduce carbon dioxide emissions while also reducing long
term costs. In theory, investments in more efficient lighting and ventilation systems in existing
buildings demaonstrate tremendous potential to reduce greenhouse gas emissions at a net savings.
In practice, the number of actual retrofit investments has been limited, primarily because of
institutional and financing barriers. Institutional impediments include transaction costs, ill-defined
property rights, and lack of information about technologies. Barmiers to financing include high up-
front costs and risks of investing in new technologies. In addition, consumers may have high
discount rates and therefore underinvest in energy saving technologies. Finally, energy efficiency
is only one of many feamres that consumers consider in making purchases. For all of these
reasons, it appears that different signals than the market currently provides are needed to induce
consumers and businesses to change their behavior and reduce.energy use.

To help provide additional insights into individual policies and measures that might be
used to reduce emissions, DOE is now completing an update of its 1989 report A Compendium
of Options for Government Policy to Encourage Private Sector Response to Potential Climate
Change. This update summarizes, on a sector-by-sector basis, the results regarding individual
policies and measures to mitigate emissions reported in the literature since issuance of the original
report. The report considers the extent to which each of the factors affecting the end-user
adoption of relevant technologies are incorporated in the analysis and which appear to be most
relevant for successful introduction of measures in each specific sector.

Energy Sector and Macroeconomic Analyses: Large-scale macroeconomic models can
simulate broad-based policies that reduce emissions, and estimate the economy-wide economic
impacts of emissions reduction policies. The IAT used a set of such modeling systems to analyze
the macroeconomic impact of a number of proposals advanced by other nations in the negotiating
process, and examined the impacts of using different domestic implementation schemes to achieve
the proposed targets. '

The IAT analysis used two distinct energy models linked to the DRI/McGraw Hill
Macroeconomic Model of the U.S. Economy. These models were used to estimate the potential
economic impacts for a range of policy scenarios, including impacts on gross domestic product
(GDP), consumption. investment, employment, and inflation; as well as regional, industrial, and
energy market impacts. Linked macroeconomic and energy models are needed to take advantage
of the comprehensiveness of the former and the energy detail of the latter. Macroeconomic
models have the advantage of representing economy-wide adjustments and responses to policies,
particularly business cycle responses. Their weakness is that they do not provide detailed
representation of specific markets and specific technologies.
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To address this weakness, energy price increases have been estimated using the

DRIYMcGraw Hill Energy Market Model and the IDEAS model. Energy sector models constrain

* greenhouse gas emissions either by limiting the supply of fossil fuels or by directly increasing their
price. Given these constraints, energy sector models forecast changes in fossil fuel energy prices
and consumption, and related changes in behavior. The two models used incorporate different
assumptions about the price responsiveness in energy demand and ditferent characterizations of
energy technologies. These assumptxons yield different estimates of the magmtudc of price
changes needed to achieve a given target in the energy sector. :

Four Emissions Reduction Scenarios: The U.S. Government’s domestic macroeconomic
analysis has focused almost exclusively on proposals that have already been advanced by other
nations in the internatonal negotiating process. The emission reduction targets of the following
tour proposals are depicted in Figure 6:

(1) Stabilization Proposal: Annex 1 Parties stabilize emissions at 1990 levels in 2010
(Originally proposed by the European Union and the focus of much analysis to date);

(2) United Kingdom Proposal: Annex T Parties reduce emissions 10 percent below their
1990 levels by 2010; .

3) German Proposal: Annex I Parties reduce emissions 10 percent bclow 1990 levels by
2005; 20 percent below 1990 levels by 2010;

4) Alliance of Small Island States (AOSIS) Proposal: Annex I Parties reduce emissions
20) percent below 1990 levels by 2005. :

At this ime, the U.S. Government does not endorse any of these proposals, but is analyzing their -
economic consequences for the U.S. and for the rest of the world.

Figure 6

In order to analyze these proposals, assumptions had 1o be made regarding
implementation. The 1AT chose to analyze the proposals using marketable permit systems as the
implementation mechanism because they readily lend themselves to analysis in the available large-
scale economic models such as the DRI model. However, the analysis of marketable permit
systems should not imply an endorsement by the U.S. Government; in fact, the U.S. Government
continues to examine a variety of options to achieve climate goals.

The marketable permit analysis assumes that policies are phased in after 2000. Energy
prices gradually increase throughout the period, and emissions generally decline to the target by
the end of the phase-in period (2005 in the AOSIS proposal, 2010 for other proposals). The
other analytical choice is in the type of permit system modeled, i.e. whether they are given away
to consumers and/or producers or distributed by auction. As discussed in the next section, these
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choices can have significant impacts on results.

Figures 7A and 7B shows the GDP impacts trom 2000 through 2015 of the difterent levels
of GHG emissions abatement associated with the different target scenarios, assuming that the
" permits are auctioned and that corresponding reductions in corporate income tax rates and
increased personal income tax exemptions are used to distribute the revenue back to the private
sector. This implementation option has the greatest potential to enhance the long term growth of
the economy under carbon reduction policies, as discussed in the next section.

Figure 7A. GDP Impacts of Different Emission Targets: Permit Auction with 60/40 split

Figure 7B. Deviations from Baseline to accentuate policy differences

[THIS SIéCTION IS TENTATIVE, DEPENDS ON FINAL GRAPHS]

‘Under these assumptions, the initial etfect of the carbon constraint is to raise fossil fuel
prices, generating a rise in the general price level and reducing demand. In response to inflation,
the Federal Reserve’s Open Market Committee restricts the money supply to offset the
inflationary impacts of the policy, further slowing the economy from the baseline growth path. In
the cases of stabilization at 1990 levels by:2010 and the Biitish proposal to achieve a 10%
reduction by 2010, the slight negative impact on baseline GDP growth lasts through the early
years of the decade, but GDP growth would eventually become higher than baseline projections in
the 2010 through 2015 period. This occurs as a result of the increased business investment
associated with reducing marginal corporate income tax rates, an implementation policy that
retums 60 percent of the permit auctiori revenues back to the corporate sector.

Under the more stringent targets (the German and AOSIS proposals), changes in GDP
from baseline levels follow the same general pattem, but these shifts display quite different
magnitudes and are timed differently through the period. The German proposal to achieve a 10%
reduction in 2005 and a 20% reduction in 2010 would reduce baseline GDP growth by slightly
more than the cases described above between 2000 and 2003, and then fall again between 2005
and 2010. However, the magnitude of the permit prices increases necessary to attain the 2010
target yield substantially more revenues to reduce corporate income tax rates, amplifying the
investment response that pushes GDP significantly higher above baseline between 2010 and 2015.
Under the AOSIS proposal that achieves a 20% emission reduction by 2005, however, the
Investment response is not strong enough to offset the larger impact of higher energy prices, and
GDP growth remains below the projected trend during the 2005 through 2015 period.

Alternative Permit Allocation Policies: The IAT examined five very different schemes for
allocating the permits to analyze their economic and distuibutional impacts. The fundamental *
insight from the analysis is that the economic impacts of mitigation depend to a very great extent
on how the permits -- and thus the costs and likely economic responses -- are allocated across
different sectors of the economy. The five scenarios that were evaluated are:

1) Permits Distributed to Consumers: all permits are allocated to individual
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households, who in turn sell their permits to primary fossil fuel producers;

2) Permits Distributed to Consumers and Business: permits are allocated to both
consumer and businesses, based on their historical energy use;

3) Auctioned Permits, Revenues to Consumers Only: distributing revenue to
consumers by increasing the personal income tax exemption;

4) Auctioned Permits, Revenues Used to Reduce Deficit: using the revenue to reduce
the Federal budget deficit and retire Federal debt;

5) Auctioned Permits, Revenues to Consumers and Business: sharing revenue
between consumers and producers by increasing the personal income tax exemption and
reducing corporate marginal income tax rates.

Figures 8A and 8B. GDP Impact of GHG Stabilization in 2010: Five Different
Implementation Policies: Actual Values and Percent Deviations from ’Basdjne

Figures 8A and 8B depict the GDP impact of alternative methods of distributing or
auctioning marketable permits and recycling any revenues, using the objective of stabilizing
emissions at 1990 levels in 2010 as an illustratative example. 1t is clear that the desi gn of the
permit system can significantly influence the GDP impacts of a given target. Every approach
causes near term GDP losses from the baseline as the economy adjusts to higher energy prices.
However, the Jong term impacts depend critically on the permit distribution and revenue recycling
system assumed. When the revenues from selling permits are distributed to consumers and
businesses based upon historical patterns of spending on energy - i.e., 40% to consumers and 60%
to producers - higher investment actually raises economic activity above what it would have been
without any policy in later years. Alternatively, when the permits (or the revenues from selling
permits) are distributed only to households, the economy’s aggregate savings are lower. With
fewer savings available for investment, GDP is lower even in the later years of the forecast.

These results highlight not only the importance of the permit system design, but the
* importance of the distribution of the permits or the disbursement of revenues from permit
auctions. All implementation approaches pose complex issues of policy design. The above
examples illustrate that well designed policies can help mitigate cconomic impacts from
greenhouse gas emiséion reductions.

Effects of Alternative Specifications of Potential GDP: As efforts progressed to model the
impact of carbon reduction policies on the economy, a key conceptual issue arose regarding the
etfect of restricted energy use on the productive capacity of the economy, or "potential GDP.".
The IAT was using two alternative versions of the DRI model that represent the impact of
changes in energy consumption and production on potential GDP differently. In Version 1,
potential GDP is a function of capital, labor, and energy consumption. In Version 2, potential
GDP is a tunction of capital, labor, and domesric oil and gas production. The results presented
thus far were generated with Version 2. However, the difference in the way energy'is represented
in the potential GDP equation can have a significant effect on the analytic resnlts. In Version 1, a
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decrease in energy consumption has a negative effect on potential GDP. In Version 2, only a
decrease in domestic oil and gas production has a negative impact on potential GDP.

When the model is used a macroeconomic forecasting tool of business cycles, the
difference. between these two specifications is insignificant. However, when it is used to perform
policy analysis of carbon abatement programs, the results are significantly different. Figure 9
illustrates the difference between these alternative model specifications under a carbon
stabilization scenario. Although both models display a similar pattern of GDP impacts, the GDP
is slightly lower under Version 1 than in Version 2, a difference that grows from about 0.4% in
2010 to nearly 0.7% in 2015.

Figure 9

Further research is currently underway to attempt to understand the appropriate
specification of potential GDP for these type of policy analyses. Options include: retaining the
current specifications; revising the contribution of energy to the potential GDP equation; or
including energy indirectly, for example by adjusting capital stock depreciation under certain
policy cases that raise energy prices and potentially lower the economic productivity of existing
capital. Unfortunately, this analysis will not be available for this conference. However, it does
provide us with an interesting arca of dxscusswn for some of the detailed presentation that will
follow during the next two days.

Scnsitivity Analysis of Energy Price Elasticities: A significant source of uncertainty lies in the
energy sector response to a marketable permit system. The key consequence of the permit system
1S to raise energy prices by limiting fossil fuel use. How consumers and businesses respond to
these price changes is one of the critical determinants of any policy’s costs. If consumers and
businesses respond very strongly to price signals, then relatively small price increases -- and thus
relatively low permit prices -- will be necessary to achieve a given emissions target. On the other
hand, it consumers and businesses are not very responsive to price signals -- if they have low
energy demand price elasticities -- then it will take large price hikes to achieve the same target.

Various acadewic studies have demonstrated a wide range on energy price elasticities.
Some of these studies suggest that energy users are more responsive to changes in engrgy prices -
they have higher demand elasticities - than is suggésted by the DRI Energy Market Model. As a
sensitivity analysis, we replaced DRI’s own long-run energy elasticities with average estimates
from recent literature reviews. This change cut permit prices in half, with a corresponding
reduction in macroeconomic effects. Other modeling approaches that incorporate less rigid
economic structure will also tend to result in lower energy prices and yield lower macroeconomic
impacts to achieve a given target. For example, the DRI model's permit prices fall towards the
high end of the.range reported in the Stanford Energy Modeling Forum (EMF12), suggesting that
alterative modeling approaches would yield less macroeconomic impact than from the cases
analyzed by the IAT. The IAT will continue to assess this issue in order to improve torecasts of
energy sector impacts from altemative greenhouse gas policies.
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Comparison With Other Analyses: The results presented in this paper are generally more
favorable than those presented in other studies using comparable modeling tools. For example, . -
DRI examined carbon emissions reduction scenarios in a study sponsored by the Electric Power
Research Institute, using a version of the model similar 1o “Version 1” described above. That
study estimated the GDP loss in 2010 for carbon taxes that held emissions in 2010 at
approximately 5 percent above the 1990 level ($100 tax) or 5 percent below the 1990 level ($200
tax), at -2.3% and -4.3% respectively. For a target of carbon stabilization, these results imply a
GDP loss of roughly 3 percent of GDP in 2010, substantially larger than the most negative results
from the IAT analysis of stabilization targets.

Why are the IAT's current results so different from the earlier DRI results? The IAT's
initial review suggests several possible reasons, including differences in model versions, the length
of time over which the policy is implemented, the distribution of costs among consumers and
businesses, and assumptions regarding the response of the Federal Reserve Open Market
Comnmittee to the economic effects of the policy.

)

Summary of Energy Sector and Macroeconomic Analyses: Taking account of the above )
factors, the U.S. Govemment's preliminary macroeconomic results show a wide range of impacts
on the economy, but clearly suggest smaller adverse impacts on the U.S. economy than the results
obtained in some earlier studies. Moreover, the impacts depend fundamentally on what kind of
policy is implemented; intelligent policy design can significantly improve economic outcomes.

. The IAT's analyses indicate that the U.S. economy will continue to grow at a healthy pace
through the first decades of the next century under all of the options examined. The IAT is sdll
synthesizing the results of these studies and exploving the how, timing, implementation, and the
size of the emissions reductions — as well as the modeling methodologies — may explain the range
of outcomes.

6. INTERNATIONAL ANALYSES

The IAT is also pursing a variety of analyses using a diverse set of models of the
JInternational economy, including the Oxford and G-Cubed models that are being discussed in
separate papers prepared for the June 6-7 Analytic Workshop. A wide range of results has been

obtained, with review and synthesis still pending. It is possible, however, to reflect on some of
the themes that consistently emerge in international analysis.

Different GDP Impacts Across Countries: There may be significant differences across OECD
countries in the costs of meeting any specific target. Some countries, such as Germany and the
United Kingdom, enjoy special circumstances that will make it relatively incxpensive to reduce
emissions during the next decade. Countries expected to grow relatively rapidly, such as J apan,
‘will find it more difficolt to meet particular targets. Low-carbon economies such as France, which
rely on nuclear power for much of their electricity, will have fewer cost-effective opportunities to
reduce emissions.

Carbon Emission Reduction "'Leakage": Some analysts argue that it the developed nations
constrain the use of fossil fuels in order to reduce greenhouse gas emissions, two effects could
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lead to an offsetting increase in developing country fuel use and gieenhouse gas emissions. First,
reduced demand could cause world oil prices to decline, thereby potentially spurring increased oil
demand in the developing world. Second, over the longer term, energy-intensive industries facing
higher energy prices in developed countries might migrate 1o developing countries that are not
controlling emissions. Taken together, these two influences are called the “leakage effect.”

Preliminary modeling results indicate that several factors influence the magnitude of the
Jeakage effect. These include the size of the short-term macroeconomic impacts of policies on
OECD countries and on their demand for imports from developing countries; the extent to which
the price of globally traded fossil energy falls; and the long-run mobility of energy-intensive
industries. The actual movement of energy intensive industries depends on the relative cost of
energy between countries, the support of peripheral industries in the developing countries,
adequate supply of skilled labor, and the capital market. Preliminary results suggest that the
leakage effect is likely to be modest, but current mode)s may not fully capture all of the potential
factors. Recognizing the complexity of the issue, the [AT is still examining its implications and
gatheting more detailed analysis.

"Where'" and "When" Flexibility: Some of the preliminary international results illustrate how
both the level, design and timing of commitments for Annex 1 could affect the costs of
greenhouse gas mitigation. One recent study used four different models to evaluate the extent to
which flexibility in the international location and timing of emission reductions should reduce
costs. The results suggested that costs of achieving the same cumulative emissions reductions
over the next fifty years could be significantly reduced by allowing reductions anywhere in the
world and by allowing a slower pace of early emission reductions which are then “made up” with
more extensive reductions later. According to this analysis, the. cost reduction for locational
flexibility alone could be roughly 70 percent, timing flexibility alone 40 percent, and both types of
flexibility together 85 percent. The cost reductions from timing flexibility are significantly
reduced as the time horizon over which higher initial emissions must be “made up” is shortened.

These model results depend on a number of imponﬁnt assumptions. For example, the
models do not consider the potential for technological developments in response to control
regimes and they assume perfect foresight regarding the path of technology development.
Finally, the analysis assumes that the institutional infrastructure need to undertake emissions
trades internationally can be implemented without cost, negotiated effectively, and remains
enforceable. Relaxing these assumptions could reduce the gains from “‘where and when”
flexibility.

8. TECHNOLOGY CHANGE: LESSONS FROM PREVIOUS POLICIES

The modelling approaches described above do not estimate the technological innovation
response to the policies analyzed, but rather assume a relatively fixed path of technological
change. Policies that limit energy use will tend to stimulate research investments that will
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produce technologies that cannot be predicted in advance but which are hkely to 1cducc the costs
of meeting greenhouse gas emission reduction goals.

This potential bias has affected some previous analyses of the costs of pursuing
environmental policies where the private sector demonstrated an ability to respond to market-
based policy signals with technological innovation that reduced the costs of meeting
environmental goals. Lessons may be drawn from two successful and-innovative environmental

policies: the acid rain control program and the Montreal Protocol, designed to limit the release of

ozone-depleting chemicals into the atmosphere. Experiences with the phase-out of ozone-
depleting CFCs and with implementation of the 1990 Clean Air Act Amendments demonstrate
that when the government sends a clear signal concerning its environmental goals and preserves
operational flexibility for businesses, innovative technologies tend to emerge and costs tend to fall
well below early projections.

Sulfur Dioxide Allowance Trading: The price of sulfur dioxide emissions permits under the
Acid Rain market wading mechanism has plummeted far below initial estimates, demonstrating
that the projected costs of meeting the goal had been exaggerated. In 1989; industry projected
that they would have to pay $1,500 for the right to emit one ton of sulfur dioxide. Due to such
factors as improved methods of blending coal types to meet emission limits and innovations in
smokestack scrubber technology, the actual price of a one-ton permit on the Chicago Board of
Trade in 1996 is just $66.

CFC Phase-out: Similarly, initial industry cost estimates for car air conditioning retrofits of CFC
substitutes were between $800 and $1.500. These retrofits are now available at a cost of $200-
800. Moreover, the price of substitutes for CFC themselves are far less than initial estimates; in
some cases no estimates existed because govemment and industry analysts did not know if
substitutes for some CFCs would even emerge.

A change in greenhouse gas policy would also likely stimulate private sector efforts to
develop low-carbon energy technologies. Analyses of proposed climate policies tend to
underestimate these types of dynamic responses because they are difficult to quantify and may be
impossible to forecast. However, care must be taken in modeling presumed increases in energy
sector research investment. For example, increased ener gy sector research and development
investments could come at the expense of reducing innovation in other sectors of the economy
unless the market and government policies support higher levels of overall R&D investment.
Differences between the climate change problem and either acid rain or stratospheric ozone
deplenion may also limit the transferability of lessons from those cases. Unlike some
environmental technologies, Federal expenditures in energy efficiency and renewable technologies
have totalled $17 billion since1978 (1994 dollars), and private sector technology research and
development has been stimulated by tax credits and regulatory requirements.

Beyond the insights that can be gained from looking back at previous regulatory analysis and the
costs actually experienced in the market, comprehensive evaluation of the role of innovation and
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technical change are needed to provide a more accurate estimate of the potential long-term
impacts of climate change policics and any potential bias in current modeling results.

PS: K1 A

While a significant amount of analysis has been conducted to date, much remains to be
done. Among the remaining questions to,be addressed over the next several months age: ’

. How can the results of many models be synthesized into a clear understanding of
economic impacts in order to inform the development of policy?

. Which aspects of model specification have the greatest impact on the results, which
assumptions are most prone to bias, and how should analysts treat biases identified in the
models?

. What tools are best used to analyze sector-specific and regional economic impacts of
policy options?

. How can a policy best be designed to hamess market forces and induce technological
change?

. What are the proper criteria for selecting between alternative policy mechanisms and

implementation strategies?

The U.S. Government recognizes the need for further refinement of its continuing analytic
work. This paper marks the beginning, not the end, of a process of analysis, assessment and
development of climate change response strategies. The U.S. Government intends to rely on a
range of experts and stakeholders to provide high-quality input on the difficult analytical
problems that must be resolved in order to craft a cost-effective and forceful policy capable of
preventing dangerous human interference with the Earth's climate.
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of evidence suggests that there is a discernible human influence on global climate.” For the first
time, this diverse group of highly respected scientists stated their belief that human beings have
already begun to disrupt the planet's life-supporting climate syster, a statement that is based on a
multiplicity of peer-reviewed studies. This finding has reinforced the urgency that Parties attach
to additional actions under the Berlin Mandate. S

4, GREENHOQUSE GAS EMISSION TRENDS

Global Trends: During the first half of the 1990s, greenhouse gas emissions grew in the U.S.
and most of the rest of (he world. However, due to the restructuring of the former Soviet Union’
and Eastern Europe, global emissions have been roughly stable. Nearly all of the countries of the
- Qrganization for Economic Cooperation and Development (OECD) are experiencing rising
greenhouse gas emissions. The important cxceptions are the UK., which is climinating its
inefficient coal production in favor of cheap natucal gas; and Germany, which is benefitting from
the dramatic cut in emissions in the former East.Germany. Projected U.S. emissions growth is
expected to be slightly higher that the OECD average. Emissions are expected to grow
somewhat more slowly in OECD-Europe, somewhat faster in OECD-Asia.. '

Over the next century, the bulk of emissions growth will occur in the non-OECD
developing countries. While OECD carbon emissions are expect to grow by about 26% over the
next twenty years, developing country carbon emissions are expected to double [Energy
Information Administration’s International Energy Outlook, 1996]. This observation
underscores why the climate change problem can be solved only through international
cooperation, and why (7.S. leadership in addressing the issue is critical.

Figure 1: Relative growth within OECD
Figure 2: Long-term emissions trends 7

U.S. Emlissions Trends: Total US cmissions of greephouse-ga

toms of carbon cquivalent (MMTCE) in 1990, F which 1,336 MMTCE By 1994, the US was
emitting 1,666 MMTCE of greenhouse gases. Of this total, 85% were carbon dioxide emissions,
about 11% were methane (CH,), 2% wese nitrous oxide (N;0), and 2% from other gases
including thé chloroflourocarbons HF C, PFC, and SFe. The transportation and industrial scotors
of the U.S. economy were responsible for most of the CO, emissions, landfills and agricultural
production were the greatest sources of CH, emissions, and the agricultural sector was the largest
emitter of N,O. Automotive air conditioning was largely responsible for the remaining emissions
from HFC-134a. _— ' :

DRAFT | -6- © June 3, 1996 (1:38pm)



08/03/98 13:10 202 252 0275 OPPE @
. 010

(4) Alliance of Small Island States (AOSIS) Proposal: Andex [ Parties reduce

emissions 20 percent below 1990 levels by 2005, _
As noted earlier, the U.S. Government does not endorse any of these proposals at this

time. Rather, the Government is analyzing their economic consequences for the U.S. and for the
rest of the world. :

General Outline of Model: The U.S. Government has analyzed the economy-wide impacts of

. these targets and timetables using two distinct energy models linked to the DRI/McGraw Hill
Macroeconomic Model of the U.S. Economy. The analysis assumes that America’s OECD
trading partners implement similar policies, and that the Federal Reserve reacts to the resulting
changes in prices and employment in same way that it has reacted to these changes over the past
decade. These models were used to estimate the potential economic impacts for a range of policy.
scenarios, including impacts on gross domestic product (GDP), consumption, investment,
employment, and inflation; as well as regional, industrial, and energy market impacts.

Macroeconomic models have the advantage of representing economy-wide adjustments
and responses to policies, particularly business cycle responses. Their weakness is that they do
not provide detailed representation of specific markets and spetific technologies. Furthermore,
their characterization of the long-run determinants of economic growth is relatively limited.

To represent energy markets and technologies, the macroeconomic model is coupled with
an energy sector model. The analysts have estimated price increases for the four emission target
scenarios using the DRI/McGraw Hill Energy Market Model and the IDEAS model. These
models incorporate different assumptions about the price responsiveness in energy demand and
different characterizations of energy technologies. These assumptions yicld different estimates
of the magnitude of changes needed to achievc a given target in the energy sector. '

' Energy sector models constrain greenhouse gas emissions either by limiting the supply of
fossil fuels or by directly increasing their price. Given these constraints, the models forecast
changes in fossil fuel energy priccs and consumption, and related changes in behavior. In -
addition, higher fuel prices result in higher revenues that circulate through the economy. These

~ Tevenues can be redistributed to ameliorate the negative impact of price inflation on economic
growth. '

Implementation Timing: The analysis assumes that policies are phased in after 2000. Energy
prices gradually increase throughout the period, and emissions generally decline to the target by
the end of the phase-in (2005. for AOSIS and German proposals; 2010 for all others). :

" Five Modeled Permit Allocation Policies: For ench emission target, the IAT assumed that the
government would introduce 2 tradeable permit system, distributing or selling a fixed number of
permits to sell fossil fuels based on their carbon content. Those receiving or purchasing the -

" permits would have the right to sell fuels that contain carbon or to scll their permits. Primary
fossil fuel producers would be required to obtain permits reflecting the carbon content of their
fossil fuel sales.- :
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reduction in marginal corporate income tax rates. The rationale for this apgr'oach is that

! 1

households consume roughly 40% of all energy directly, while 60% o ergy is used by
businesses in the production of goods and services. &dw e

_Tor all of the targets, the initial effeg ¢ permit and revenue recycling systems isto
raise fossil fuel prices, generating a rise & the‘gercral price level and reducing demand. In
response to inflation, the Federal Rese ank restricts the money supply to offset the
inflationary impacts of the policy, further Stowirlg the economy. GDP declines slightly in the
near term — through at least 2008. However, by reducing business taxes, this permit allocation
and revenue recycling systcm encourages busincss investment. In the long run, this boosts
economic growth. GDP increases above the no-policy case throughout the rest of the forccast
period. With more stringent targets, output dips more in the near term but rebounds more
strongly in the out years. '

Figure 5. Range of GDP impacts relative to the baseline for each scenario — using
the results from the latest DRI model. Permit Auction 40% 60% split. '

How do differcnt permit designs affect the economy? Figure 6 illustrates the GDP impact '
of siternative methods of distributing or auctioning marketable permits and recycling any
revenues, using the stabilization target as an example. Itis clear that the design of the permit
system can significantly influence the GDP impacts of a given target. Every approach causes
near term GDP losses as the economy adjusts to higher energy prices. However, the long term
impacts depend critically on the permit distribution and revenue recycling scheme. When the
revenues from selling permits are distributed to consumers and businesses based upon historical
patterns of spending on energy —i.e., 40%to consumers and 60% to producers — higher
investment actually raises economic activity abave what it would have been without any policy.
Alternatively, when the permits (or the revenues from selling permits) are distributed only to
households, the economy’s aggregate savings arc lower. With fewer gavings available for
investment, GDP is lower even in the th;g,te/r)’ears of the forecast.

These results highlight not only the importance of the permit system design, but the
importance of the distribution of the permits or the disbursement of revenues from permit
auctions. If the value of permits accrues mainly to households — whose aggregate savings are
relatively low — thes€ Wil D ¥ mvestmen®o offset higher energy prices. In contrast,
if the value of permi Lfar: S businesses — which tend to retain and reinvest profits —
there may be enough additional investment to offset the loss of energy inputs. Well-designed
policies can thus actually enhance economic activity; while policies that are not targeted to
aileviate the impacts of higher energy prices can dampen economic growth.

Figure 6. Comp_airison of allocation and auction of permits for stabilization scenario. .
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utility sector, which projects similar carbon emissions reductions at lower energy price increases
than DRI's utility sector model. The JAT will continue to assess this issue so that the best
forecast of energy sector impacts from-alternative greenhouse gas policies can ultimately be -
developed. ' :

Figure 8. Price elas’ticlty. sensitivity analysis.

The macroeconomic impacts presented here are generally lower than thase presented in
other studies, even those using the DRI model. For example, when the Elecific Research Power
Institute (EPRI) examined the same GHG targets using the DRI model, it cqnluded that the

lo_sScs in GDP could be quite large — up to 4.3% (sec Figure 9). : _ " >
A crucial questions remains. Why arwc U.S. Govcrnms%fiﬁimrcsults so different )
from the EPRI-sponsored results?Fhefe=are’three major reason ese conclusions. First, in

the U.S.G. analysis, the permit system has been phased in, so as to allow energy users more time
to adjust to the policy change. By contrast, the EPRI-sponsored work “shocked” the system by
“imposing a carbon tax all at once. This greatly increases the GDP impacts. Second, in the EPRI
study, carbon tax revenues were recycled only through an increase in the personal income tax
exemption — the worst case for GDP. Third, EPRI assumed that the U.S. is pursuing a unilateral
emissions reduction strategy, rather than cooperating with the rest of the OECD. Fourth, in the
EPRI study, the Federal Reserve was assumed to pursue exactly the same monetary policy that it \{
would have in the absence of the carbon tax. This has the effect of contracting the money supply

— and causing output to decline — more than would be the case if the Federal Reserve responded

as it normally does. - o '

.'Fi'guro 9, Comparison with EPRI annlysiQ.

" Taking account of the above factors, the U.S. Government’s preliminary macroeconomic
results show a wide range of impacts on the cconomy, although the results tend to show smaller
impacts on output in the U.S. economy than the results obtained in several earlier studies that

~ purported to show substantial negative impacts. Moreover, as discussed elsewhere in this paper,
the impacts depend fundamentally on what kind of policy is implemented; intelligent policy
design can dramatically reduce costs. The U.S. Government's analysis indicates that the U.S.
economy will continue to grow at a healthy pace through the first decades of the next century
under all of the options examined. The IAT is still synthesizing the results of these studies and
exploring the how the timing, implementation, and the size of the emissions reductions may
explain the range of outcomes.
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_ Attached for your review and comment is the latest draft of the USG paper for the June 6-7
analytic workshop on climate cbange. - '

I am still resolving scveral issues betwecn EPA and DOE, as noted in brackets in the text.
Please call m;v as soon as possiblc with any comments: 260-4332. We are aiming to finalize the
text by the end of today, if possible. Sorry for the late circulation; | worked with staff throughout

last night and into this morning, so it was not available carlier.

- Thank you Yéry n_xuch.
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1. INTRODUCTION

International negotiations to address the risk of climate change have been underway for
more than seven years. At the Earth Summit in Rio de Janciro in 1992 -- formally known as the
U.N. Conference on Environment and Development -- 154 pations signed the Framework
Convention on Climate Change (FCCC). Article Two of the FCCC states its guiding objective;
“to stabilize atmospheric concentrations of greenhouse gases at a level that would prevent
dangerous anthropogenic interference with the climate system.”

The FCCC obligates the United States and other industrialized nations -- known in FCCC
parlance as “Annex 1" nations -- to aim to return greenhousc gas emissions to 1990 levels by the
year 2000. In 1993, President Clinton unveiled the Climate Change Action Plan (CCAP), which

included over 50 actions intended to bring the U.S. to the emissions level called for by the

FCCC. Although the CCAP programs have in fact cost-effectively reduced emissions over the
past three years, it now seems likely that the U.S. will fall short of the goal by over 100 million
‘metric tons of carbon equivalent (MMTCE), due to substantial funding cuts by Congress,

stronger than expected economic growth, and lower energy prices. A review of the CCAP is
being completed for release in fall, 1996, and will include an update of baseline trends, a review
of the effectiveness of current actions, and recommendations for additional actions. ’

" At the first Conference of the Parties to the FCCC in Berlin in March 1995, the Parties
decided that the provisions and goals of the FCCC were not adequate to address the long-term -
challenges of climate change. They recognized the FCCC commitments as an important first
step but noted their silence with respect to emissions after the year 2000. '

Accordingly, in the Report of the Conference, dubbed the “Berlin Mandate”, the Parties
agreed to launch a process to define aptions to be taken by the industrialized Annex 1 nations in
the post-2000 period, and to promote implementation of commitments by all nations. The U.S.
successfully urged the Parties to include in the Berlin Mandate a call for an initial phase of

analysis and assessment to inform the negotiation of a Protocol specifying post-2000 obligations.
The adopted language follows: . :

The process will include in its early stages an analysis and assessment to identify possible
‘policies and measures for Annex I parties that could contribute to limiting and reducing
emissions by sources and protecting and enhancing sinks and reservoirs of greenhouse
gases. (FCCC/CP/1995/7/Add.1) '

The U.S: Government is participating actively in the series of international negotiation
scssions intended to fulfill the Berlin Mandate and conclude with a legally binding Protocol to
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the FCCC in time for signing at the Third Conference of the Parties in Kyoto, Japan in late 1997. '
Three formal negotiating sessions have been held since the Berlin Mandate was issued at the
First Conference of the Partics. In these sessions, a number of countries, as well as multilateral
associations of countries, have proposed draft protocols under which the Annex 1 countries
would be required to reduce their emissions by specific amounts by specific years -- goals that
have customarily becn called “targets and timetables”, but have since been technically labeled
Quantified Emissions Limitation and Reduction Objectives (QELRO’s). In addition to these
proposed targets and timetables -- which would by themselves permit Parties to select their own
policy instruments for fulfilling the targets -- some countries have also proposed mandatory,

. internationally coordinated “policies and measures”.

The United States Government has to date proposed neither a QELRO for reducing
greenhouse gas emissions, nor a specific sct of policies and measures. Instead, the U.S.
Government is analyzing and assessing the proposals offered by other countries as a critical
foundation for its own development of a policy and negotiating position.

This paper is the U.S. Government’s first public document describing the partial and
interim results of its ongoing analyses of climate change proposals advanced by.other countries.
The paper presents key findings from our analyses to date, with some reference to analyses by
other stakeholders. These findings are being released on a preliminary basis at the U.S.

_Govermnment’s Analytic Workshop on Climate Change on June 6-7, 1996, in order to facilitate
maximum feedback by convened experts and stakeholders. :

- The U.S. Government's Interagency Analytic Team (IAT) responsible for most of the

analysis underlying this paper is composed of analysts from many of the U.S, government

“agencies that have a rolc in developing climate change policy, including the Environmental
Protection Agency, the Department of Energy, the Department of Agriculture, the Department of
Commerce, Department of Transportation, Department of the Treasury, and the White House '
Council of Economic Advisors. The IAT has adopted a diversity of perspectives and approaches
— from detailed technology assessments to highly aggregated domestic and international
macroeconomic modeling excreises — in making progress toward a balanced assessment of the
impacts of climate change mitigation policy alternatives.

Among their other limitations, the partial scope of the analyses discussed in this paper
should be acknowledged up front. Almospheric grecnhouse gas concentrations are a function
both of emissions from a variety of sectors and activities and of available sinks. The U.S.
Government continues to mainain that international commitments should be comprehensive,
addressing both sources and sinks of all greenhouse gases. However, most of the analyses
described in this paper focuses on energy-related greenhouse gas emissions. This focus reflects
the availability of modeling tools that can be used to assess the relationships linking energy use
and economic performance, as well as the fact that energy-related emissions account for over 86
percent of total U.S. greenhouse gas emissions and.70 percent of global greenhouse gas
emissions. '
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It bears emphasis that this paper marks the beginning, not the end, of a process of
analysis, assessment and developmcnt of climate change response strategies. Beyond the June 6-
7 Analytic Workshop, many other opportunities will be provided to potentially affected
stakeholders to comment on U.S. Government analysis and to submit addmonal analyses for
consideration.

2. PRE ARY LE S LEARNED FR ANALYSE

The balance of this paper will discuss the strengths, weaknesses and findings of
alternative models that have been enlisted to analyze the economic effects of implementing other
countries’ proposed climate change protocols. It will offer preliminary numerical results from .
the models in both textual and graphical form. It should, at this point, be noted that non-
practitioners of economic modeling tend to attribute morc significance to the absolute values of
numerical results than do modelers themselves. Modelers tend to focus instead on qualitative

* lessons for policy formulation, derived from cases where a particular policy design or strategy
shows consistently superior results under a variety of modeling frameworks and assumnptions.
Accordingly, this section distills key lessons that the U.S. Government has.derived on a

: prehmmary basis from its initial analytic work. The lessons follow:

. Rigorous assessment of the impacts of greenhouse gas mitigation requires a variety of
analytic approaches since no single model is capable of capturing all relevant aspects of
the economy. Each approach has its own strengths and weaknesses. Therefore, it is
imperative to understand and reconcile insights gained from a diversity of analy‘ac
approaches in arriving at an informed and balanced assessment.

. The overall costs of emissions control depend critically on the stringency of the target and '
on the structure of the policy.
. Modcst emissions reductions can be achieved with macroeconomic impacts ranging from

mildly negative to slightly positive. More stringent targets will impose higher costs. The
range of analytic results depends on the modeling framework used as well as the type of
. policy intervention simul atcd

. Lower costs are assocmted with policies that are broad-based, flexible and phased Such
policies can help avoid dlsruptlons and allow for ranonal planning by businesses and
consumers, -

. Responsibility for addressing the climate change problem rests on the global community,

and will require unprecedented international cooperation. Cost-effective global solutions
will require flexibility in the timing and location of greenhouse gas reductions, as well as
institutions able to accommodate and promote such flexibility.
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. Technological development and dissemination is eritical to addressing climate change. In
- the short run, we necd to understand arid overcome the institutional barriers that slow the
deployment of energy-saving technologies that pay for themselves. In the longer term,
we need to encourage the development and dissemination of new energy-saving and low-
carbon technologies. . . '

. In the past, regulatory compliance costs have often been overestimated because of
"+ reliance on analytic tools that fail to account for dynamic technological, institutional and
organizational innovations. - Such responses have greatly reduced compliance costs from
original estimates for some. regulations, and future apalyses of climate change policies
- should take this potential bias into account.

. A balanced assessment of climate change policies must account for the benefits that
would accrue from their ability to avert the myriad economic dislocations projected to
occur in a rapidly changing climate. Significant progress needs to be made in monetizing
the range of impacts so that the costs of action can be compared not to the status quo, but
more appropriately to the substantial costs of inaction. '

- 3._BENEFITS OF POLICIES TO REDUCE GREENHOUSE GAS EMISSIONS — OR

THE COSTS OF N

[TEXT ON MONETIZED IMPACTS FORTHCOMING FROM EPA/OPPE]

None of the models discussed in this paper measure the environmental and economic

* benefits of mitigating emissions in terms of reduced climate.change impacts. Because the
models do not measure these-benefits, the fact that a policy is shown to impose significant costs
cannot, by itself, rule out its selection for implementation if the overall benefits of reducing
climate change impacts outweighs those costs.

Global greenhouse gas emissions are projected to increase anywhere from two- to six- *

fold over current levels by the end of the next century (i.e., by the year 2100) under the set of

. possible “business as usual” futures-considered in the recent report of the Interpovernmental

' Pancl oni Climate Change (IPCC). Atmospheric greenhouse gas concentrations will ultimately
have to be stabilized in order to achieve the FCCC's objective of preventing dangerous human
interference with the climate. Even in the “business as usual” IPCC scenarios, the scientists
asserled that the rate of warming due to human emissiouns will be, in their words, “greater than
any seen in the last 10,000 years.” In other words, since before the first human city was built.

~ Therefore, it will uliimately be necessary to reduce emissions to achieve the goal of the _
* Convention.

The most striking conclusion in the IPCC Second Assessment Repbrt, drawing on the
work of 2,500 scientists from around the world, was their consensus finding that: “The balance
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of evidence suggests that there is a discernible human influence on global climate.” For the first
time, this diverse group of highly respected scientists stated their belief that human beings have
already begun to disrupt the planet's life-supporting climatc system, a statement that is based on a

multiplicity of peer-reviewed. gtudies. This finding has reinforced the urgency that Parties attach
to additional actions under the Berlin Mandate. :

G SE GAS EMISSION TRENDS

Global Trends: During the first half of the 1990s, greenhouse gas emissions grew in the U.S.
apd most of the rest of (he world. However, due to the restructuring of the former Soviet Union’
and Fastern Europe, global emissions have been roughly stable. Nearly all of the countries of the

- Qrganization for Economic Cooperation and Development (OECD) are experiencing rising
greenhouse gas emissions. The important cxceptions are the UK, which is climinating its
inefficient coal production in favor of cheap natural gas; and Germany, which is benefitting from
the dramatic cut in emissiops in the former East Germany. Projected U.S. emissions growth is
expected to be slightly higher that the OECD average. Emissions are expectéd to grow
somewhat more slowly in OECD-Europe, somewhat faster in OECD-Asia..

Over the next century, the bulk of emissions growth will occur in the non-OECD
developing countries. While OECD carbon emissions are expect to §row by about 26% over the
next twenty years, developing country carbon emissions arc expected to double (Energy
Information Administration’s International Energy Outlook, 1996]. This observation
underscores why the climate change problem can be sotved only through international
coopcration, and why U1.S. leadership in addressing the issue is critical.

Figure 1: Relative growth within OECD

Figure 2: Long-term emissions trends

U.S. Emissions Trends: Total US cmissions of greenhouse gascs were 1,595 million metric
tons of carbon equivalent (MMT CE) in 1990, of which 1,336 MMTCE. By 1994, the US was
emitting 1,666 MMTCE of greenhouse gases. Of this total, 85% were carbon dioxide emissions,
about 11% were methane (CHe), 294 were nitrous oxide (N;0), and 2% from other. gases
including thé chloroflourocarbons HF C, PFC, and SFe. The transportation and industrial scctors
of the U.S. economy wete responsible for most of the CO, emissions, landfills and agricultural
production were the greatest sources of CH, emissions, and the agricultural sector was the largest

emitter of N,O. Automotive ai conditioning was largely responsible for the remaining emissions
from HFC-134a. o :
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~ Without additional policy intervention, U.S. greenhouse gas emissions are expected to
rise by at leasi 20 percent by 2010. Seventy five percent of the emissions growth will be in the
encrgy sector, mainly in electricity generation and transportation. Emissions of HFCs —
substitutes for chemicals being phased out under the Montreal Protocol — are expected to increase
substantially. Carbon sequestration in American forests is expected to decline.

Figure 3: US Greenhouse Gas Emissions 1990-1995, With baseline projections
through 2020 .

Figure 4: Sectoral Encrgy-Related U.S. Carbon Emissions 1990-2020
IC TECHNOLOGICAL COSTING ANALYSE,

Past Studies: A number of studies have suggested that greenhouse gas emissions can be
reduced significantly at nef economic savings. Two of the more prominent studies endorsing this
conclusion are the National Academy of Sciences (NAS) report, Policy Implications of
Greenhouse Warming (NAS 1991) and Changing by Degrees. Steps to Reduce Greenhouse

" Gases, by the U.S, Office of Technology Assessment (OTA 1991). The NAS study found that
100 to 480 million metric tons of greenhousc gas emissions could be reduced at negative or no
cost. ‘The OTA study identified a greenhouse gas emissions reduction potential of up to 472
million metric tons at negative cost or net benefit.

[ADD TEXT ON 1995 EPA STUDY CITED IN CHUPKA TESTIMONY — 330 MMTCE]

[EPA/OPPE WILL ADD TEXT SUMMARIZING NAS AND OTA STUDIES]

To help provide additiona) insights into individual policies and measures that might be
used to reduce emissions, DOE is now completing an update of its 1989 report A Compendium
£ Options for Government Policy t urage Private Pgtential Climat

Change. This updatc summarizes, on & sector-by-sector basis, the results regarding individual
policies and measures to mitigate emissions reported in the literature since issuance of the

original report. The report considers the extent to which each of the factors affecting the end-user
adoption of relevant technologies are incorporated in the analysis and which appear tobemost
relevant for successful introduction of measures in each specific sector.

The strength of the technology costing approach is that it demonstrates the extent of
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technological opportunities available to save energy and reduce greenhouse gas emissions. The
primary weakness of this approach is that it fails to address the institutional and organizational
reasons why businesses and consumers do not take full advantage of these obvious opportunities.

[Mark: delete this — Domestic Institutional, Organizational and Technological Analyses: -
The large store of potentially profitable energy-saving investments suggests that an effective
policy must include the institutional and organizational change necessary to unlock these
profitable opportunities and promote the diffusion of higher efficiency technologies. A new EPA
study focuses on the impact of policies that would resolve market failures in the commercial,
residential, industrial, transportation and electric sectors. The study confirms the findings of
earlier reports, finding even greater greenhouse gas emissions reductions at net economic
savings. - .

The study examines institutional and organizational changes that would ensure that
households and busincsses receive the information, technical assistance, and financing they need
to purchase and profit from proven higher efficiency technologies. The institutional and -
organizational changes would also be structured to give equipment manufacturers and building -
owners the opportunity to capture some of the profit from the higher efficiency technologies,
thus stimulating diffusion and innovation. The study finds that successful implementation of
institutional and organizational change could yield greenhouse gases reductions of up to 39%
over baseline 2015 levels (or 21% aver 1990 levels) with a positive GDP impact of 0.5%.]

Figure 10 (OAR graph labeled 8)
6._DOMESTIC MACROECONOMIC ANALYSES

[DOE TO PROPOSE ADDITIONAL MODIFICATIONS TO THIS SECTION]

Four Emissions Reduction Scenarios: The U.S. Government’s domestic macroeconomic

" analysis has focused almost exclusively on proposals that have already been advanced by other
nations in the intetnational negotiating process, including by the Alliance of Small Island States
(AOSIS), Germany and the United Kingdom. The four scenarios follow:

(1) Stabilization Proposal: Annex I Parties stabilize emissions at 1990 levels in 2010;

(2) United Kingdom.l’roposnlz Annex 1 Parties reduce emissions 10 percent below their
1990 levels by 2010, .

(3) German Proposal: Annex I Parties reduce emissions 10 percent below 1990 levels
by 2005; 20 percent below 1990 levels by 2010; .
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(4) Alliance of Small Island States (AOSIS) Proposal: Anrex I Parties reduce
emissions 20 percent below 1990 levels by 2005.

As noted earlier, the U.S. Government does not favor or endorse any of ihese proposals at this
time. Rather, the Government is analyzing their economic consequences for the U.S. and for the
rest of the world. :

General Outline of Model: The U.S. Government has analyzed the economy-wide impacts of
 these targets and timetables using two distinct energy models linked to the DRI/McGraw Hill
Macroeconomic Model of the U.S, Economy. The analysis assumes that America’s OECD
trading partners implement similar policies, and that the Federal Reserve reacts to the resulting
changes in prices and employment in same way that it has reacted to these changes over the past
decade. These models were used to estimate the potential economic impacts for a range of policy.
scenarios, including impacts on gross domestic product (GDP), consumption, investment,
employment, and inflation; as well as regional, industrial, and energy market impacts.

Macroeconomic models have the advantage of representing economy-wide adjustments
and responses to policies, particularly business cycle responses. Their weakness is that they do
not provide detailed representation of specific markets and specific technologies. Furthermore,
their characterization of the long-run determinants of economic growth is relatively limited.

To represent energy markets and technologies, the macroeconomic model is coupled with
an energy sector model. The analysts have eslimated price increases for the four emission target
scenarios using the DRI/McGraw Hill Energy Market Model and the JDEAS model, These
models incorporate different assumptions about the price responsiveness in energy dernand and
different characterizations of energy technologies. These assumptions yield different estimates
of the magnitude of changes needed to achieve a given target in the energy sector. ' '

. Energy sector models constrain greenhouse gas emissions either by limiting the supply of
fossil fuels or by directly increasing their price. Given these constraints, the models forecast
changes in fossil fuel energy priccs and consumption, and related changes in behavior. In -
addition, higher fuel prices result in higher revenues that circulate through the economy. These
revenues can be redistributed to ameliorate the negative impact of price inflation on economic
growth. '

Implementation Timing: The analysis assumes that policies are phased in after 2000. Energy
prices gradually increase throughout the period, and emissions generally decline to the target by
the end of the phase-in (2005 for AOSIS and German proposals; 2010 for all others). -

" Five Modeled Permit Allocation Policies: For each emission target, the IAT assumed that the
governmient would introduce a tradeable permit system, distributing or selling a fixed number of
permits to sell fossil fuels based on their carbon content. Those receiving or purchasing the -

" permits would have the right to sell fuels that contain carbon or to scil their permits. Primary
fossil fuel producers would be required to obtain permits reflecting the carbon content of their
“fossil fuel sales. :
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" A system of marketable tradable permits is considered one of the most cost-efféctive and
flexible policies for reducing emissions. The ability to trade permits in'a market assures that
permits are put to their highest-value use. Given the limit imposed by the number of permits,
fossil fuel consumers can be expected to make the least-cost emission reductions available, thus
minimizing overall costs. Another reason Why the IAT has analyzed international proposals with
a permit trading scheme {s that this type of policy readily lends itself to analysis in the available
large-scale economic models. However, despite these virtues, the analysis of marketable permit
systenis should not be taken as an endorsement by the U.S. Government. The U.S. Government -
continues to examine a variety of options to achieve climate goals. .

The IAT examined five very different schemes for allocating the permits to analyze their
economic and distributional impacts. The fundamental insight from the analysis is that the
economic impacts of mitigation depend to a very great extent on how the permits —and thus the
costs — are allocated across different sectors of the economy. If the permits are simply handed
out, their allocation creates a type of property right that has value. On the other hand, of the

" permits were auctioned off by the government, their sale would generate revenues for the
government. How the government uses the revenues can have profound impacts on the economy.

. The IAT analyzed three distinct auction scenarios to determine the impacts of various
mechanisms for redistributing the revenue: ' : '

1) Auctioned Permits, Revenues to Consumers Only:' distributing revenue to

. consumers by increasing the personal income tax exemption; '
2) Auctioned Permits, Revenues to Consumers and Business: sharing revenue
between consumers and producers by reducing personal and corporate marginal income.
tax rates; and ' ‘ : ’

3) Auctioned Permits, Revenucs Used to Reduce Deficit: using the revenue to reduce
the Federal budget deficit and retire Federal debt.

In addition, we analyzed two distinct allocation scenarios: L

4) Permits Distributed to Consumers: all permits arc allocatcd. to individual
households, who in turn sell their permits to primary fossil fuel producers; and

5) Permits Distributed to Consumers and Business: permits are allocated to both
consumer and businesscs, based on their historical energy use.

Results of Domestic Macroeconomic Models: Figure 5 shows the GDP impacts from 2000
through 2015 of different jevels of GHG emissions abatement. In each case, the target is
achieved by auctioning off permits and returning roughly 40% of the revenues to consumers
through an increase in the personal income tax exemption and 60% to businesses through a

DRAFT o -10- June 3, 1996 (1:38pm)



08/03/96 13:11 8202 252 0275 OPPE

Tdo12

reduction in marginal corporate income tax rates. The rationale for this approach is that
households consume roughly 40% of all energy directly, while 60% of all energy is used by
businesses in the production of goods and services.

For all of the targets, the initial effect of the permit and revenue recycling systems is to
raise fossil fuel prices, generating a risc in the gencral price leve] and reducing demand. In
response to inflation, the Federal Reserve Bank restricts the money supply to offset the
inflationary impacts of the policy, further slowing the economy. GDP declines slightly in the
near term — through at least 2008. However, by reducing business taxes, this permit allocation
and revenue recycling systcm encourages busincss investment. In the long run, this boosts
economic growth. GDP increascs above the no-policy case throughout the rest of the forccast
period. With more stringent targets, output dips more in the near term but rebounds more
strongly in the out years, '

Figure 5. Range of GDP impacts relative to the baseline for each scenario -- using
the results from the latest DRI model. Permit Auction 40% 60% split. '

How do different permit designs affect the economy? Figure 6 illustrates the GDP impact '
of alternative methods of distributing or guctioning marketable permits and recycling any
revenues, using the stabilization target as an example. It is clear that the design of the permit
system can significantly :nfluence the GDP impacts of a given target. Every approach causes
near term GDP losses as the economy adjusts to higher energy prices. However, the long term
impacts depend critically on the permit distribution and revenue recycling scheme. When the
revenues from selling permits are distributed to consumers and businesses based upon historical
patterns of spending on energy — i.e., 40% to consumers and 60% to producers — higher '
investment actually raises economic activity above what it would have been without any policy.
Alternatively, when the permits (or the revenues from selling permits) are distributed only to
households, the economy’s aggregate savings arc lower. With fewer savings available for
investment, GDP is lower even in the the later years of the forecast.

These results highlight not only to the importance of the permit system design, but the
importance of the distribution of the permits or the disbursement of revenues from permit
auctions. If the value of permits accrues mainly to households — whose aggregate savings are
relatively low — there will'not be sufficient investment to offset higher energy prices. In contrast,
if the value of permits accrues mainly to businesses — which tend to retain and reinvest profits —
there may be enough additional investment to offset the loss of energy inputs. Well-designed
policies can thus actually enhance economic activity; while policies that are not targeted to
alleviate the impacts of higher energy prices can dampen economic growth.

Figure 6. Comp_sirison of allocation and auction of permits for stabilization scenario. .
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The IAT used two different versions of the DRI Macro model to project the
macroeconomic impacts of greenhouse gas policies. In one — an older version ~ the economy’s
productive capacity is determined by the capital stock, the labor force, and the total quantity of
energy consumed. In the more recent version, productive capacity (also called “potential GDP")

- is directly influenced by domestic oil and natural gas production rather than by total energy
demand. While this change may seem minor, it has profound impacts on the model’s predictions
of the impacts of reducing the amount of energy.available. Further research is underway to

-determine which of these approaches is most appropriate, or whether another approach is needed,
All of the above results use the most recent version of the DRI model.

Figurc 7 Impact of potential GDP stabilization for stabilization sceaario,

Figure 7 shows the different GDP impacts, using the two model versions, of a single
target and policy: an auctioned permit system with revenues returned to both consumers and
businesses. The figure illustrates that the form of this one equation in the model can significantly
influence the estimate of the economic impact of a given policy.

Another source of uncertainty is the energy sector impacts of the a marekteable tradeable
permit system. The key consequence of the permit system is to raise energy prices by limiting.
fossil fuel use. How consumers and businesses respond to these price changes is one ofthe

. critical determinants of any policy’s costs. If consumers and businesses respond very strongly to
price signals, then relatively small price increases — and thus relatively low permit prices - will
be necessary to achieve a given emissions target. On the other hand, it consumers and businesses
are not very responsive to price signals — if they have “low cnergy demand elasticities” — then it

- will take large price hikes to achieve the same target. '

- [DOE PROPOSING TO DELETE REFERENCE TO AVERAGE, ELASTICITY
DERIVED FROM LITERATURE SURVEY AND SUBSTITUTE MORE CREDIBLE
BENCHMARK] The Department of Energy has sponsored research on how consumers and
husinesses respond to enrgy pricc increases. The DOE research seems to suggest that encrgy
users arc more responsive to changes in energy prices — they have higher demand elasticities —

. than is suggested by the DRI model.] - : :

As a sensitivity analysis, we replaced DRI’s own long-run energy elasticities with
average estimates from the Department of Energy literature. This minor change had a dramatic
effect on permit prices. In the current version of the DRI model, the value of permits must rise to
roughly $125 per metric ton of carbon in order to stabilize greenhouse gas emissions in 2010,
With the higher elasticities, the value of permits had to risc only to $60 per ton in order to,
stabilize GHG emissions in 2010. The projected permit prices are shown in Figure 8.

The lower estimate is roughly in line with the average of estimates derived from a large
number of cconomic models in the Stanford Energy Modeling Forum 12. 1t is also consistent
 With results obtained from the technology-rich ICI Integrated Planning Model of the electric
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utility sector, which projects similar carbon emissions reductions at lower energy price increases
than DRI's utility sector model. The JAT will continue to assess this issue so that the best
forecast of energy sector unpacts from-alternative grcenhouse gas policies can ultimately be -
developed '

Figure 8. Price elasticity sensitivity analysis.

The macroeconomic impacts presented here are generally lower than those presented in
other studies, even those using the DRI model. For example, when the Electric Research Power
Institute (EPRI) examined the same GHG targets using the DRI model, it conluded that thc
losses in GDP could be qulte large — up to 4.3% (see Figure 9).

A crucial qucstlons remains. Why are the U.S. Government's current results so different
from the EPRI-sponsored results? There are three major reasons for these conclusions. First, in
~ the U.S.G. analysis, the permit system has been phased in, so as to allow energy users more time
to adjust to the policy change. By contrast, the EPRI-sponsored work “shocked” the system by
‘imposing a carbon tax all at once. This greatly increases the GDP 1mpacts. Second, in the EPRI
study, carbon tax revenues were recycled only through an increase in the personal income tax
exemptwn the worst case for GDP. Third, EPRI assumed that the U.S. is pursuing a unilateral
emissions rcduction strategy, rather than cooperating with the rest of the OECD. Fourth, in the
EPRI study, the Federal Reserve was assumed to pursue exactly the same monetary policy that it
would have in the absence of the carbon tax. This has the effect of contracting the money supply
- and causing output to decline — more than would be the case if the Fedcral Reserve responded
as it normally does, : .

‘Figuro 9, Comparison with EPRI analysié.

" Taking account of the above factors, the U.S. Government’s preliminary macroeconomic
results show a wide range of impacts on the economy, although the results tend to show smaller
impacts on output in the U.S. economy than the results obtained in several earlier studies that

_ purported to show substantial negative impacts. Moreover, as discussed elsewhere in this paper,
the impacts depend fundamentally on what kind of policy is implemented; intelligent policy
design can dramatically reduce costs. The U.S. Government's analysis indicates that the U.S.
economy will continue to grow at a healthy pace through the first decades of the next century
under all of the options examined. The IAT is still sythesizing the results of these studies and
exploring the how the timing, implementation, and the size of the emissions reductions may
explain the range of outcomes.
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7. INTERNATTIONAL ANALYSES

The IAT is also pursing a variety of analyses using a diverse set of models of the
international economy, including, the Oxford and G-Cubed models that are being discussed in
separate papcrs prepared for the June 6-7, 1996 Analytic Workshop, A wide range of results has
been obtained, with review and synthesis still pending. It is possible, however, to draw three
tentative conclusions. : '

1. GDP impacts: There may be significant differences across OECD countries in the
costs of meeling any specific target. Some countries, such as Germany and the United Kingdom,
face special circumstances that will make it relatively inexpensive to reduce emissions during the
next decade. Countrics expected to grow relatively rapidly, such as Japan, should find it more
. difficult to meet particular targets. Low-carbon economies such as France, which rely on nuclear

- power for much of their electricity, will have fewer opportunities to reduce emissions.

. 2: Carbon emissions leakage: Some analysts argue that if the developed nations
constrain the use of fossil fuels in order to reduce greenhouse gas emissions, two confounding
effects could lead to an offsetting increase in developing country fuel use and greenhouse' gas
emissions. First, reduced demand could cause world oil prices to decline, thereby potentially
spurring increased oil demand in the developing wotld. Second, over the longer term, energy-
intensive industries facing higher energy prices in developed countries might migrate to - -
developing countries that are not controlling cmissions. Taken together, these two influences are
called the “leakage effect.” '

[An increase in emissions in the developing world could eviscerate an emissions program
pursued only by developed countries, so that their energy-intensive industries would make a
sacrifice with no ultimate benefit. However, the 1J.S. Government’s initial modeling results

_suggest that although reduced energy demand in OECD countries would lead to lower world oil
prices, a decrease in OECD emissions would not be significantly offset by an increase in non-
Annex I countries’ emissions. Also, the analysis did not find that energy-intensive industries are
likely to migrate from industrialized to developing countries as a result of control regimes
implemented in the former. These results, however, are preliminary and await more detailed
* gnalysis in the future.] ' .

3. "Where" and "When" Flexibilitics: Some of the preliminary international results
illustrate how both the level, design and timing of commitments could affect the costs of
greenhouse gas mitigation. One recent study used four different models to evaluate the extent to
which flexibility in the international location and timing of emission reductions should reduce
costs. . The results suggested that costs of achieving the same curpulative emissions reductions
over the next fifty years could be significantly reduced by allowing reductions anywhere in the
world and by allowing a slower pace of early cmission reductions which are then “made up” with

more extensive reductions later. According to this analysis, the cost reduction for locational
flexibility alone could be roughly 70 percent, timing flexibility alone 40 percent, and both types
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of flexibility together 85 percent. The cost reductions from timing flexibility are significantly
 reduced as the time horizon over which higher initial emissions must be “made up” is shortened.

These results are very dependent on a number of important assumptions built into the
models. The models assume a fixed path of technological development, and do not make '
allowance for technological developments in response to control regimes. This means that they
_ do not consider the effect of early signals to induce a technological response. Moreover, the
models assume perfect foresight, so that economic actors know with certainty what technologies
will be available in the future, und what the ultimate emissions limit is. Finally, the analysis
assumes that the institutional infrastructure need to undertake emissions trades internationally
can be implemented without cost, negotiated effectively, and that no countries will “game” the
. system. Relaxing any of these assumptions would reduce the gains from “where and when”

flexibility. s '

" 8. LESSONS FROM PREVIOUS POLICIES

Past practice reveals common biases in the analyses of costs of pursuing control policies.
The private sector has demonstrated an ability to respond to market-based policy signals with
. technological innovation that reduces the costs of meeting environmental and other goals. A
~ change in greenhouse gas policy would also be likely to stimulate a private sector effort to
develop low-carbon energy technologies. The U.S. Government recognizes that differences
between the climate change problem arid cither acid rain or stratospheric ozone destrction limit
 the transferability of lessons from those cases. Nevertheless, insights gained from previous '

regulatory experiences may be suggestive of analytic biases.

Lessons may be drawn from two successful and innovative American environmental
policies: the acid rain control program and the Montreal Protocol, designed to limit the release of
ozone-depleting chemicals into the atmosphere. Our experiences with' the phase-out of ozone-
depleting CFCs and with implementation of the 1990 Clean Air Act Amendments demonstrate
that when the government sends a clear signal concerning its environmental goals and preserves
operational flexibility for businesses, innovative technologies tend to emerge and costs tend to
fall well below early projections. ' '

‘Sulfur Dioxide Allowance Trading: The price of sulfur dioxide emissions permits under the
Acid Rain market trading mechanism has plummeted far below initial industry estimates,
demonstrating that the.projected costs of meeting the goal had been exaggerated. In 1989,
industry projected that they would have to pay $1,500 for the right to emit one ton of sulfur
dioxide. Due to such factors as improved methods of blending coal types to meet emission limits
and innovations in smokestack scrubber technology, the actual price of a one-ton permit on the
Chicago Board of Trade in 1996 is just $66. - S
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CFC Phas¢-out: Similarly, initial industry cost estiina_tes for car air conditioning retrofits of
CFC substitutes were between $800 and $1,500. These retrofits are now available at a cost of
$200-800. : ’

[OAR MAY ADD ADDITIONAL NARRATIVE ON CFC EXPERIENCE, INCLUDING 2
CHARTS] | -

- Analyses of proposed climate policies may tend to underestimate these types of dynamic
responscs because they are difficult to quantify. Much better modeling of innovation and
technological change is needed. On the other hand, it should also be noted that precisely because
they are hard to quantify, the impact of such technological responses on control costs will always
be difficult to forecast. '

[9. THE ROLE OF ADVANCED ENERGY TECHNOLOGIES

' [DOE PROPOSES FOLDING THIS SECTION INTO SECTION 8]

. One weakness of all of the modelling approaches described above is that they cannot -
describe the technological innovation response to the proposed policies analyzed in this paper.
Policies that limit energy use will tend to stimulate investment in research that will produce
technologies that cannot be predicted in advance. The modeling approaches discussed above
assume a relatively fixed path of technological change that does not respond to policies.’

This analytic blindspot in the models becomes especially important when one considers
that over the long term, global energy demand will be driven by expanding economic growth and
“arapidly growing population. These factors drive current-projections of ever inereasing
preenhouse gas emissions, Ultimately, it is difficult to envision how humanity can meet the twin
goals of raising global living standards and reducing energy-related emissions without '
developing advanced energy technologies. '

Both government and the private sector have legitimate, complementary roles to play in
fostering the development of advanced, clear energy technologies. While the private sector
should take the lead role in commercial development activities, government-supported energy

. research can play a complementary role in overcoming market failures that lead to systematic
underinvestment in research and development activity.

For the climate change issue, electricity and transportation fuels and technologies are of
particular importance. A wide variety of projections show electricity generation and
transportation to be the major sources of growth in energy-related emissions in throughout the
world over the foreseeable future. Recent activities at the National Renewable Energy
Laboratory -- focusing on biofuels, wind and solar energy - arc cxcellent examples of the types
of rescarch and development that can help provide attractive long-run answers to the challenge of

DRAFT o -16-  ° June3,1996 (1:38pm)



08/03/88 13:15  B202 252 0275 OPPE Qo18

emissions mitigation.]
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While a significant amount of analysis has been conducted to date, much remains to be
done. Among the remaining questions to be addressed over the next several months are:

. How can a policy best be designed to harness: market forces and induce technolog1cal
change?

. How can improved performance be stimulated in rencwablc energy and cncrgy
efficiency?

. How can the impacts of proposcd policies bc effectively specified with regard to sectors
and regions?

o How can the employment impacts, both positive and negative, of policy options best be

assessed, both in the aggregate economy and in specific sectors?

. What are the proper cntcna for selectmg between alternative pohcy mechanisms and
unplementatlon strateg1es'7

The United States is committed to ensuring that the process of developing and negotiating’
further commitments, and advancing those already made, is based on a solid analytical
foundation. Analysis and assessment is helping to guide the way toward an appropriate level of
comumitment and, equally or more important, toward a structure of commitments and domestic
implementation approaches that will cost-effectively meet our environmental goals.

Analysis and assessment together constitute an evolutionary process that informs policy
development. Together, these two functions account for the costs and benefits — both economic
and environmental - associated with alternative policy strategies. Analysis provides a neutral
picture of the range of possible outcomes that would result from implementation of alternative
domestic and intemational policies. - Assessment, by contrast, weighs the range of analytic results
and identifies those that are most plausible. Policy development then formulates positions based
on the conclusions of the assessment process. '

The U.S. Government is presently focused on analysis — gathering the set of policy-relevant
- results from analysts inside and outside of the Government. The Analytic Workshop on June 6-
7, 1996 is a significant milcstonc in the analytic phase, in that it will provide the U.S.
Government an opportunity to hear morc than 50 diverse presentations from a wide range of
sources. Over time, the balance of U.S. Government activities will shift to a greater emphasis on
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assessment, i.e., the consideration of which analytical results are most plausible and Wthh
" should receive the most consideration in the policy development phase.

The U.S. Government recognizes the need for further refinement of its continuing analytic
work. This paper marks the beginning, not the end, of a process of analysis, assessment and
development of climate chang response strategies. The U.S. Government intends to rcly on a
range of experLs and stakeholders to provide high-quality input on the difficult analytical
problems that must be resolved in order to craft a cost-effective and forceful policy capable of

© preventing dangerous human mterference with the Earth’s. climate, ,
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